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By integrating the technology acceptance model (TAM) and technology-organisation-environment (TOE), this
study explores the factors affecting UK restaurant managers’ intentions to adopt advanced technologies and how
these intentions shape the future of the restaurant workforce. Drawing on a qualitative approach, the data
collection involves semi-structured interviews and field observations to provide comprehensive insights. The-
matic analysis was employed to extract key themes, uncovering factors across three dimensions: technological
(usefulness, ease-of-use, cost), organisational (trust, employee engagement, readiness), and environmental
(brand perception, competitive pressure, labour dynamics). The analysis led to three in-depth scenarios of the
workforce future: (1) human-technology interaction (HTI), (2) tech-related joblessness (TJ), and (3) unem-
ployment and job creation paradox (UJCP). Each scenario was explored thoroughly and individually, informing
strategies for workforce management. This research enhances the TAM-TOE model by providing a comprehen-
sive insight into managerial decision-making towards technology adoption. It also offers practical workforce
solutions for policymakers, enabling them to address automation challenges while supporting sustainable

employment practices.

1. Introduction

The hospitality industry consistently showcases a forward-thinking
attitude towards embracing innovative technological advancements
(Elmohandes and Marghany, 2024; Soliman et al., 2024) for various
tasks, like service robots for cleaning, cooking and customer service
(Choi et al., 2020), artificial intelligence (AI) for recognising speech and
information provision (Majid et al., 2024), helping in staff recruitment
(Elmohandes and Marghany, 2024), and mobile technologies for travel
purposes (Li et al., 2024). These technologies improve service quality,
promote customer experience, cut costs, and reduce errors (UK Gov-
ernment, 2021; Chen et al., 2022). Adoption has accelerated worldwide,
particularly in countries such as China, Japan, and Malaysia (Koo et al.,
2021) and was further intensified by the post-COVID-19 recovery (Liu
et al.,, 2022; Seyitoglu et al., 2023; Yeoman and McMahon-Beattie,
2024), leading to significant changes (Koo et al., 2021), in operations

(Belanche et al., 2021), customer experience (Kim and Cha, 2024), and
workforce (Seyitoglu et al., 2025).

In the UK, the hospitality sector stands as the sixth largest employer,
contributing significantly to the national economy. In 2023, the sector
supported 2.8 million jobs, accounting for 7.6 % of the total workforce
(UKHospitality, 2023), and the food and accommodation services
segment alone generated £ 73.8 billion in economic value. At the same
time, the UK hospitality emphasised that the hospitality sector has
persistently faced a shortage of staff with 132,000 vacancies, which is
48 % higher than pre-pandemic, along with a greater number of job
openings in comparison to other economic sectors (Hutton et al., 2024).
This situation could accelerate the excessive adoption of new technol-
ogies as a solution (Morosan and Bowen, 2022). While new technology
transforms the industry (Seyitoglu et al., 2023), it may also challenge the
workforce by shifting employees from manual to cognitive labour,
specifying human labour for decision-making, critical thinking, and
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creativity that lead to personalised value-added products/services (Pillai
et al., 2021), or redefining future job roles (Ivanov and Webster, 2017),
creating further uncertainty about the future of work in hospitality
(Pericleous et al., 2025; Pan et al., 2025).

Although there is considerable literature on advanced technologies
in the hospitality industry (Pillai et al., 2021; Wang and Uysal, 2024),
previous studies focus on guests’ acceptance (Gursoy et al., 2019; Hou
et al.,, 2021; Marghany et al., 2025), employees readiness, acceptance
(Jerez-Jerez, 2025; Lu et al., 2025) and feelings (Pericleous et al., 2025),
industry 4.0 challenges (Mingotto et al., 2021; Nam et al., 2021),
advanced technologies and service enhancement and productivity
(Belanche et al., 2021), and competitiveness (Yang et al., 2021). How-
ever, significant knowledge gaps remain regarding managers’ accep-
tance (Tussyadiah et al., 2022; Santiago et al., 2024) who are considered
one of the key players in the technology adoption decision. In particular,
there is limited attention to labour-related concerns, which are directly
shaped by adoption decisions (Seyitoglu et al., 2023; Pericleous et al.,
2025; Seyitoglu et al.,, 2025), and to the development of new
labour-management strategies (Choi et al., 2020; Pan et al., 2025; Shin
et al., 2025). Managers’ intentions towards technological advances
should be considered in the context of workforce shortages, rising labour
costs (Santiago et al., 2024), and the potential job displacement due to
increased investment in new technologies (Seyitoglu et al., 2023; Peri-
cleous et al., 2025). Moreover, previous research in new technologies
impact on future workforce applied in the US restaurants (Seyitoglu
et al., 2023; Seyitoglu et al., 2025) and Turkey (Seyitoglu et al., 2021).
In this line, managers’ intentions to adopt new technologies and their
potential impact on future workforce employment, particularly within
the UK restaurant context, remain uncertain in the current literature.
Hence, this study considers restaurant managers to reveal more pro-
found insights into the topic at hand.

Further, there is another gap in the extensive usage of TAM on the
customers’ and guests’ acceptability of technology (Yang et al., 2021), as
opposed to its original purpose of predicting manager/employee tech-
nology acceptance in the organisational context (Davis et al., 1989;
Slade et al., 2015). TAM is popular in technology acceptance research
and has specific applicability and sustained impact in hospitality (Guo
et al., 2023). However, according to Mogaji et al. (2024), TAM’s limi-
tations come from its individualistic perspective, limited scope, static
nature, and reliance on self-reported measures. Similarly, Santiago et al.
(2024) and Shin et al. (2025) noted that TAM’s factors are not always
enough to explain technology adoption, arguing for the inclusion of
additional  factors.  Therefore, this study integrates the
Technology-Organisation-Environment (TOE) model with TAM to
establish a comprehensive framework for understanding the techno-
logical, organisational, and environmental factors, which are not
traditionally used with TAM in exploring restaurant managers’ decisions
to adopt new technologies. The TAM-TOE model was successfully tested
in the adoption of cloud-computing (Gangwar et al., 2015) and Al
(Chatterjee et al., 2021).

Given the aforementioned gaps, our research explores the factors
influencing UK restaurant managers’ intentions to adopt advanced
technologies through an integrated TAM-TOE framework. It further
explores how such intentions affect the workforce’s future and new
strategies for managing them. The study uses in-depth interviews and
field observations following studies (Cai et al., 2022; Mogaji et al., 2024;
Pericleous et al., 2025) that call to use a qualitative approach to un-
derstand the nuances and complexities of the adoption process, surpass
the TAM’s criticism and explore factors extend the model from a
managerial perspective. This research seeks to answer the following
questions:

e What factors influence restaurant managers’ intentions to adopt new
technologies?

o How will the intentions to adopt advanced technology impact the future of
the restaurant workforce?

International Journal of Hospitality Management 135 (2026) 104604

Theoretically, this is one of the first studies to look at UK restaurant
managers’ intentions to adopt new technologies using the TAM-TOE
framework. Furthermore, it investigates the factors that influence
restaurant managers’ decision-making that are different from those that
influence customers/guests, and the implications for the restaurant
workforce’s future. Practically, it provides comprehensive guidance to
restaurant stakeholders about the projected future workforce scenarios.
It provides empirical evidence to assist business managers and policy-
makers in making well-informed decisions about technology in-
vestments to promote business growth, employee well-being, and
sustainable employment practices, such as digital literacy, upskilling,
and psychological and practical support for affected workers.

2. Literature review
2.1. Technological advances (TAs) in restaurant industry

TAs in restaurants include mobile ordering systems (Dirsehan and
Cankat, 2021), digital kiosks (Yoon, 2023), robotics (Choe et al., 2022),
payment platforms, digital menus (Oksiiz et al., 2025), and Al (Kim
et al., 2025). These innovations accelerate service, streamline ordering,
boost operational efficiency and customer satisfaction. Domino’s Pizza
cuts labour costs through drones and autonomous delivery vehicles,
while Jingdong X Future in China uses robot chefs and waiters (Zhu,
2022). Despite these benefits, implementation costs, data security risks,
and dehumanisation can compromise the dining experience (Choi et al.,
2020). Although new technologies attracted research attention (Tian,
2024; Soliman et al., 2024), the hospitality sector received limited focus
on how decision-makers perceive and implement these innovations, and
even less on the broader implications for the workforce (Pizam et al.,
2022; Seyitoglu et al., 2023). Existing theoretical frameworks like
Innovation Diffusion Theory (IDT) (Rogers, 2003), the Unified Theory of
Acceptance and Use of Technology (UTAUT) (Venkatesh et al., 2003)
and Technology Readiness Index 2.0 (TRI 2.0) (Parasuraman and Colby,
2015) offer lenses for understanding adoption drivers. However, they
struggle to capture the socio-environmental and organisational contexts
that shape managerial decisions (Chatterjee et al., 2021; Pizam et al.,
2022).

Building on calls for models that address industry-specific challenges
(Gangwar et al., 2015; Wang et al., 2016; Santiago et al., 2024), re-
searchers turned to TAM (Davis, 1989) and TOE framework (Tornatzky
and Fleischer, 1990) as an integrated model for examining technology
adoption in manufacturing (Chatterjee et al., 2021), hotels (Pizam et al.,
2022), and other hospitality contexts (Chen et al., 2023). Yet, inte-
grating these frameworks is complex, as TAM’s external variables and
TOE’s contextual dimensions must be adapted to the nuances of each
industry (Gangwar et al., 2015). This underscores further exploration
into how an integrated TAM-TOE approach can be customised to reflect
the specific factors that influence technology uptake in specific organi-
sations like restaurants.

2.2. TAM-TOE framework

Davis (1989) developed TAM model to predict the frequency of in-
dividual system utilisation and to forecast system usage. TAM summa-
rises various theoretical frameworks, resulting in a model that is notably
less complex than more intricate ones (Venkatesh et al., 2007). TAM
comprises two main variables. The first is Perceived Usefulness (PU),
which denotes the extent to which an individual believes that employing
a particular system will improve work performance (Davis et al., 1989).
The second is Perceived Ease of Use (PEOU), which indicates the degree
to which an individual believes that using the system will require min-
imal effort. Davis et al. (1989) excluded attitude towards adopting
technology from their final model due to the weak correlation between
PU and attitude, alongside the strong correlation between PU and
intention. This occurred when individuals aimed to utilise technology
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yet maintained a negative disposition towards its use solely due to its
advantageous nature. Excluding attitude from the model allows for a
concentrated examination of the significant effects of PEOU and PU on
intention (Venkatesh, 2000).

On the other hand, the TOE framework is widely employed in
organisational technology adoption research, spanning robotics (Nam
et al., 2021; Pizam et al., 2022), Al (Chen et al., 2023), and mobile
reservation systems (Wang et al., 2016). Developed by Tornatzky and
Fleischer (1990), TOE analyses how organisations adopt new technol-
ogies by examining three core dimensions: technological, organisa-
tional, and environmental. According to Wang et al. (2010), the TOE
framework has two main limitations; first, it does not clearly specify the
key factors relevant to each context, and second the specific de-
terminants within its three dimensions may differ across the findings of
the studies. While this approach may render factors of the model
somewhat broad and less defined (Wang et al., 2010), it also provides
the flexibility to adapt factors based on context and emerging technol-
ogies and allows TOE to be integrated with other models (Gangwar
et al., 2015). The TOE framework remains a valuable foundation for
analysing and identifying appropriate factors that influence innovation
adoption decisions due to its strong and consistent empirical support
(Wang et al., 2010; Chatterjee et al., 2021).

The first dimension of TOE is the technological that addresses the
organisation’s internal technology usage and the technologies leveraged
by competitors (Tornatzky and Fleischer, 1990). These factors vary ac-
cording to context. Wang et al. (2016) integrated Rogers’s (2003) IDT
constructs, relative advantage, compatibility, and complexity, while
Pizam et al. (2022) added cost to these technological factors for hotel
settings. Similarly, Nam et al. (2021) explored the factors of relative
advantage, complexity, and IT expertise in Dubai hotel context. Mean-
while, studies incorporated TAM variables, PU and PEOU, into TOE’s
technological dimension (e.g., Chatterjee et al., 2021) to enhance the
flexibility of this model. Second, the organisational dimension relates to
organisation evaluative factors like operational scale, size, management,
and resources (Tornatzky and Fleischer, 1990). Previous studies
emphasised the factors of leadership/management support/readiness as
key factors to successful technology adoption. Organisations with formal
communication and clearly defined roles are better suited for the
implementation phase of new technologies (Wang et al., 2016; Chen
et al., 2023; Pizam et al., 2022). Lastly, the environmental dimension is
“the arena in which a firm conducts its business, its industry, competi-
tors, access to resources supplied by others, and dealings with govern-
ment” (Tornatzky and Fleischer, 1990, p. 153). The environmental
dimension includes market structure, regulatory environment, dealing
with business partners and competition levels (Tornatzky and Fleischer,
1990). The goal is that an organisation may adopt innovation to avoid a
competitive disadvantage and maintain its image (Abrahamson and
Rosenkopf, 1993). In line with this, studies highlighted the competitive
advantage/pressure as a key influence within this dimension (Pizam
et al., 2022; Chen et al., 2023).

TAM variables (perceived usefulness and perceived ease of use) can
explain at least 40 % of the reasons why people choose to adopt a system
(Venkatesh and Davis, 2000). The TOE framework adds another layer by
looking beyond the individual to include organisational and environ-
mental factors (Wang et al., 2010). When combined, TAM and TOE
provide a more comprehensive lens, capturing the internal drivers of
adoption with the wider organisational and environmental context.
Therefore, this TAM-TOE hybrid is perceived as a suitable framework for
use in interpreting the socio-environmental and technological aspects
underlying the technology adoption in organisations and overcoming
the criticisms (e.g., static nature and dynamic interactions).

2.3. New technologies adoption and workforce future

There is a contrasting view on how new technologies adoption in the
hospitality industry will impact the future of the labour force. On one
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side, the debate in literature suggests that the industry may integrate
technology as a substitute for human labour to tackle various issues
(Tussyadiah et al., 2022), such as young workers’ scarcity, a lack of
experience (Ivanov, 2020), and human labour costs (Tussyadiah et al.,
2022). For example, digital kiosks, automated cooking systems and
Al-powered automated systems are increasingly adopted in restaurants,
as they allow providing services with less labour and decrease labour
costs (Park et al., 2023; Seyitoglu et al., 2025). Ivanov et al. (2018)
emphasised that hospitality organisations seek automation, and tech
advances reached a stage where services can be delivered with a reduced
workforce or without human intervention. Tussyadiah and Park (2018)
highlighted that there are no obstacles to substitute humans with
advanced technology in hotels, as robots could perform front desk and
room service tasks. This study also asserted that discussing this matter
may continue until advanced technology replaces humans. Wang (2024)
and Pan et al. (2025) expressed concerns about robotics’ negative
impact on youth employment and societal repercussions, including
livelihood threats and arousal of concern, anger, anxiety, resentment,
and hostility.

Conversely, other studies asserted that the interaction between
humans and advanced technology is more effective than entirely
replacing humans, indicating that businesses require the presence of
human staff (Decker et al., 2017; Lin and Mattila, 2021; Sadangharn,
2021; Kim and Cha, 2024; Qiao et al., 2026). This is because new
technologies assist human resources in hiring temporary staff, managing
work schedules, and enhancing reputations. However, technologies are
neither capable of capturing human emotions and thoughts nor can they
handle unprogrammed scenarios. Hence, employees do not fear unem-
ployment and perceive robots as colleagues (Lin and Mattila, 2021; Kim
and Cha, 2024). Mingotto et al. (2021) found that humanoid robots can
serve as an enhancement for the roles of frontline employees. A quali-
tative study by Komiircii et al. (2021) revealed that dehumanisation
cannot occur at all levels of tourism services and that technological
advancements create a collaborative work environment between human
workers and robots. Moreover, Yoon (2023) found that the use of
self-service technologies in restaurants did not impact staff numbers
using the classical skill-biased technological change (SBTC) theory.

The debate deepened when Ivanov (2020) and Ghosh et al. (2024)
discussed that changes would involve new and eliminated roles in the
front and back-of-house working areas in the service sector. Webster and
Ivanov (2020) studied the impact of robotics and Al on the tourism
workforce, highlighting that they lead to the displacement of workers in
repetitive tasks, especially within the hospitality sector. Lower-skilled
occupations (Rukumnuaykit et al., 2025), like waitstaff, cleaners, and
cashiers, may continue but be less in demand (Ivanov and Webster,
2017; Tian, 2024; Yuan and Liu, 2025). Consequently, the service’s
nature and the job requirements will change (Tian, 2024; Pan et al.,
2025). However, this shift also creates careers among high-skilled
labourers like technology managers (Sigala, 2018), data analysts and
maintenance personnel (Rukumnuaykit et al., 2025), which can appeal
to younger individuals and encourage creative thinking (Tian, 2024).

The debates outlined above suggest that technology adoption may
collaborate with, replace, or create new roles for human labour, which
may place the industry on the cusp of significant workforce trans-
formation (see Appendix A). Therefore, it is essential to understand how
managers’ intentions to adopt advanced technologies will shape the
future of the workforce and what workforce management strategies may
be required to prepare for these scenarios. To address this, our study
employs the TAM-TOE framework to explore managers’ adoption in-
tentions and their potential long-term impacts on the restaurant
workforce.

3. Methods

We employed a qualitative research design grounded in subjective
interpretivism paradigm, which is well-suited for investigating emerging
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phenomena (Bell et al., 2022). We combine two data collection tech-
niques: semi-structured interviews and field observations (Creswell and
Creswell, 2017). The study focused on UK restaurants, as the UK is a
developed nation that adopts advanced technologies in early stage (UK
Government, 2021), which makes the UK a relevant context for under-
standing these dynamics. Initially, the authors compiled background
information on restaurants potentially relevant to the study, creating a
broad profile. This list was refined, and recruitment materials and in-
formation were disseminated through the authors’ professional
networks.

Following the lines of earlier qualitative studies (Nam et al., 2021;
Seyitoglu et al., 2023; Shin et al., 2025), purposive sampling was
adopted to maximise the probability of getting rich and meaningful data
(Etikan et al., 2016; Bell et al., 2022). We established inclusion criteria
explicitly aligned with the study’s aim, which focuses on individuals in
managerial roles at restaurants where advanced technologies are widely
implemented (e.g., robots, chatbots, self-service kiosks, digital menus,
and mobile applications), and these individuals had relevant industry
experience and were currently employed in the restaurant sector. To
reduce selection bias, the research team jointly reviewed the selection of
participants to minimise individual bias. We also ensured variety across
restaurant location, size and managerial experience to facilitate the
investigation of different views, mitigate bias, and get a full under-
standing of the subject. The questions were developed based on the
literature review (see Supplement A) and reviewed by two experts to
ensure its appropriateness. In line with Bell et al.’s (2022) confirmation
that pilot studies add credibility and dependability, a pilot study was
conducted with two participants. Following minor refinements to the
questions, the main interviews commenced. Prior to each interview,
participants signed a consent form. To minimise bias and encourage
truthful answers, participants were ensured complete anonymity,
confidentiality, and privacy of the information gathered and shared at
the beginning of each interview.

Between January and April 2023, we conducted 27 interviews (see
Table 1), each lasting approximately 40 min. Participants received
compensation for their time and were free to choose from online, phone,
or in-person formats. All interviews began with presenting the concept

Table 1
Participant profiles.

Participant Position/Experience (YoE)/Gender Location (England)
P1 Supervisor, four, male Milton Keynes
P2 Manager, five, male London

P3 Manager, six, male Yorkshire

P4 Supervisor, three, female London

P5 Assistant manager, four, male London

P6 Manager, eight, male Manchester
P7 Assistant manager, four, female Manchester
P8 Assistant manager, five, male Liverpool

P9 Supervisor, two, female Manchester
P10 Assistant manager, five, female Milton Keynes
P11 Manager, eight, male Cumbria

P12 Manager, six, male Derbyshire
P13 Manager, seven, male London

P14 Assistant manager, four, female London

P15 Supervisor, three, female London

P16 Manager, eight, male Liverpool

P17 Supervisor, two, female Liverpool

P18 Assistant manager, three, female Liverpool

P19 Supervisor, three, female Yorkshire
P20 Supervisor, three, female Derbyshire
P21 Assistant manager, six, male Essex

P22 Supervisor, two, female Essex

P23 Manager, seven, male Liverpool

P24 Supervisor, two, female Surrey

P25 Manager, six, male Surrey

P26 Manager, five, male Milton Keynes
p27 Manager, four, male Essex

Note: YOE is years of experience.
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of technological advances to ensure clarity for participants. Thereafter,
participants were asked to answer the questions based on their experi-
ence and background. We proceeded with an open question about ‘work
experience’ before moving to questions about managerial intentions and
actual technology adoption experiences. Subsequent topics concerned
future workforce implications and strategies for managing staff in a
technology-driven environment. Participants were assigned coded
identifiers (e.g., P1) to maintain confidentiality and accuracy. In quali-
tative research, saturation is a key indicator of when to conclude sam-
pling (Creswell and Creswell, 2017; Bell et al., 2022). While we achieved
saturation by the 20th interview, scheduled interviews proceeded to
enhance the overall trustworthiness of the sample size and refine the
codebook.

Following the interviews, the first author stayed in the UK for a
month (July 2023) to engage in six participant observations in restau-
rants (each one is in a restaurant). In line with prior studies (Caliskan
and Sevim, 2023; Majid et al., 2024), we selected the restaurants based
on their active use of advanced technologies reflected in interviews.
Field notes and reflective memos were used for recording events. The
observations captured dimensions: restaurant ambience (seating ca-
pacity, music, interior and exterior design, layout, lighting, and the
movement of robots within the space), the workforce roles and structure
(technological tools to human staff ratio, multitasking and supervising
technological tools), the technologies in use (robots, Al applications,
self-service kiosks, and other digital tools), engaging with these tech-
nologies as a ‘test customer’ to experience automated tasks (ordering,
serving, carrying trays or plates, and clearing tables), service quality
(speed, accuracy, consistency), staff-customers-technology interactions
(greeting, smiling, voicing, and chatting), and tours and conversations
with staff to capture reactions and adaptability.

Interviews and observations worked together to complement each
other. While interviews uncovered issues that might remain hidden
without direct questioning, observations allowed us to see behaviours
and practices unfold in real time (Denzin and Lincoln, 2018). Analysing
observation notes helped refine code definitions and, where appro-
priate, split or merge theme categories. This process facilitated the
triangulation of data and supported the reliability of the findings
(Denzin and Lincoln, 2018). For example, ‘multitasking’ arose in in-
terviews and was repeatedly confirmed during observations, where staff
were seen helping in serving, cleaning, supervising technologies, and
cooking.

We employed thematic analysis to identify key themes and sub-
themes, following Braun and Clarke’s (2006) six-step approach, which
offers a systematic yet flexible method for interpreting qualitative data.
The first stage involved transcribing interviews and field observations in
MS Word documents, followed by multiple reviews of the texts by the
first author to ensure a comprehensive content understanding and
research data readiness. Next, open codes were identified by organising
similar code groups using colour-coding. The data was filtered to select
only statements that aligned with the research objectives. In the third
and fourth stages, the data interacted with subthemes and led to the
emergence of main themes through iterative review cycles. Stage five
involved the refinement and organisation of the themes, while the final
stage involved the selection and presentation of extract examples and
quotes to illustrate each theme in the findings. To enhance rigour at all
stages of the analysis, the second and third authors systematically
cross-checked and discussed the meanings of the codes and themes
developed by the first author. A second round of reviews by the fourth
author further validated the themes accuracy and representative quotes.

4. Findings and discussion
4.1. Key factors affecting technology adoption

4.1.1. Technological factors
TAM factors. The PU and PEOU emerged as factors behind
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technology adoption. The reasons focused on the factors’ role in
enhancing order accuracy, speeding up the service times, customising of
items, optimising operational workflows, streamlining payment pro-
cessing, tracking sales, providing valuable information, and necessi-
tating less training. The consensus confirmed that the more usable,
useful and user-friendly a technology is, the more likely of its adoption.
P1, “..we seek technologies that are user-friendly for staff, minimising
resistance and training requirements, enhancing operational efficiency and
competitive advantage.” The literature indicates that complexity and
limited advantages of technologies negatively affect the willingness to
adopt AI and robotics. This suggests that managers are less willing to
adopt robotics when they view them as challenging to operate and face
difficulties in integrating them into their work routines (Chatterjee et al.,
2021; Sadangharn, 2021; Pizam et al., 2022).

Perceived cost. Although the investment in technology appears high,
managers acknowledge that, over time, technology can lower opera-
tional costs and improve profitability. This technology optimises
resource allocation, mitigates inefficiencies, and reduces inaccuracies,
resulting in cost savings. These objectives can be accomplished through
implementing labour-saving automation, optimising inventory man-
agement, and improving order processing efficiency. P4, “We take into
account the cost-effectiveness of adopting cutting-edge technologies...includes
the upfront and ongoing costs of the technologies, as well as the savings and
revenue gains. ” Existing research supports this view, suggesting that new
tech can operate for extended periods with punctuality and greater ac-
curacy than human workers (Mingotto et al., 2021). In similar vein,
other studies indicate that improving operational effectiveness and ef-
ficiency through these technologies can lead to a reduction in labour
costs, either by replacing or supplementing personnel in repetitive and
monotonous tasks. This enables employees to dedicate time to complex
and innovative tasks, thereby enhancing the value of the organisation
(Tussyadiah et al., 2022; Seyitoglu et al., 2023). However, this contra-
dicts Pizam et al. (2022) who indicated that cost was not a predictor of
adoption, noting that the study sample lacked specific knowledge or
opinions about costs in hotels.

4.1.2. Organisational factors

Trust. There was an emphasis on technology’s trustworthiness, its
security, reliability, and capacity to meet operational goals and
customer experience. “Trust” herein refers to how trustworthy the
technology is perceived to be. Managers require trust technologies that
can securely protect data and seamlessly integrate with existing systems.
As P3 stated, “...trust that the advanced technologies used in the restaurant
would perform their intended functions reliably, accurately, and contribute to
customer satisfaction.” This emphasis on trust is consistent with prior
studies highlight the significance of trust in technology acceptance. Wu
et al. (2011) conducted a meta-analysis demonstrating that trust has a
significant effect on behavioural intention (BI) regarding technology
adoption. In restaurants, trust is a vital component in decision-making
and significantly affects the probability of individuals accepting rec-
ommendations from online restaurant communities (Shaker et al.,
2023).

Employee engagement. The majority emphasised the link between
management support and employee engagement; they also stated that
with engagement, employee resistance rates tend to decrease and in-
crease employees’ ability with technological tools that can complement
their work, resulting in time and resource savings for the restaurant.
P16, “It’s important to think about how willing and able staff members are to
adapt to and use the new technology well.” P14 viewed employee
engagement as “a way to pique the interest and enthusiasm of staff.” Prior
studies found significant relationships between the management support
and intentions to accept new technologies like cloud computing
(Gangwar et al., 2015), artificial intelligence (Chatterjee et al., 2021),
and robotic technology (Pizam et al., 2022). The studies found that
employees seek management support when deciding to adopt new
technologies, as management plays an important role in strategic

International Journal of Hospitality Management 135 (2026) 104604

planning and decision-making. Employees are more to engage and adopt
new technologies if they believe management is committed to investing
in them and is willing to accept the associated pitfalls.

Innovation and readiness. Organisations must have enough financial
and technological resources to adopt new technologies. While techno-
logical resources show an organisation’s ability to adapt and use these
innovations to keep a competitive edge in the market, financial re-
sources guarantee that organisations can afford the costs involved in
purchasing, implementing, and maintaining new technologies. P21, “...
our technological and financial resources directly shape our ability to not only
adopt but also maximise the benefits of new technologies.” Although pre-
vious research had differing views on this topic, Chatterjee et al. (2021)
noted that there would be no barriers to implementing an innovative
technology if the right financial and technical resources as well as
trained staff were available. However, research like Wang et al. (2016)
and Pizam et al. (2022) clarified that innovation, readiness, and in-
tentions to adopt do not align. According to such studies, managers were
either unaware of the resources required to implement the new tech-
nologies in their organisations or were unable to assess whether their
hospitality businesses were prepared for the deployment of new
technologies.

4.1.3. Environmental factors

Brand perception. Integrating new technologies can enhance the
brand perception of restaurants as modern, forward-thinking, and
dedicated to customer satisfaction. Incorporating technology that aligns
with a positive brand image allows them to attract technologically in-
clined customers, differentiate themselves from competitors, and inspire
trust in the restaurant’s ability to meet evolving customer needs. P2,
“We evaluated the potential benefits of doing cutting-edge technologies to
improve the restaurant’s image and reputation, positioning it as a front-
runner.” This finding is consistent with Cruz-Jesus et al. (2019) in the
information technology context, as well as Kim et al. (2021) and Soliman
et al. (2024) in the hospitality context, which indicated that brand
reputation is a factor that necessitates the use of robots and AI (Cai et al.,
2022). This also aligns with Wu (2025), who emphasised the connection
between service robots and restaurant brand love, noting that customers
who see a service robot as friendly, helpful and satisfactory are likely to
suggest the restaurant to others. In contrast, Wiinderlich et al. (2024)
argued that interactive robots raise concerns among consumers in the
service industry about the potential dehumanisation of service delivery
and its impact on corporate brand perception. However, our research
highlights the significance of cutting-edge technologies in building res-
taurants’ reputation and positive reviews as leaders in innovation.

Competitive pressure. By incorporating new technologies, restaurants
can set themselves apart from their rivals. P3, “We look at how the
technology can make our restaurants stand out from competitors, bring in
more customers, and improve the way people think of their brand.” In
literature, this perspective is established, and previous research has
identified competition as a factor in technology adoption. Utilising new
technologies can offer a competitive edge to organisations in contrast to
those that do not implement them (Chatterjee et al., 2021; Pizam et al.,
2022; Chen et al., 2023).

Labour market dynamics. Managers highlighted the difficulties con-
fronting the hospitality industry, including labour costs, labour short-
ages, and labour policies. Managers view advanced technology as a
solution to address labour dynamics in the market. P22, “Technology can
address one of the challenges we face, which is a shortage of qualified
workers, changes in the minimum wage, and the need for a better work-life
balance. It serves as a method for reducing costs while ensuring smooth op-
erations. ” This finding aligns with Tussyadiah et al. (2022), Tian (2024),
and Ivanov (2024), who indicated the adoption of automation is driven
by a significant shortage of labour. The shortage is attributed to a variety
of interconnected factors, including demographic changes, quality of
life, labour mobility, and political and regulatory concerns. Due to rising
labour expenses in Malaysian hotels, Ahmad and Scott (2019) found that
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five-star hotels use HR information systems to decrease the number of
employees in HR departments. In contrast, Morosan and Bowen (2022)
found that, although IT contributes to achieving strategic outcomes, it
was not clearly identified as a factor that could address a labour crisis.
All factors have been summarised in Supplement B.

4.2. Potential workforce scenarios

4.2.1. Human-technology interaction (HTI)

Given the significance of the human in service, numerous partici-
pants emphasised the higher probability of this scenario compared to
others. There will be no redundancies of personnel, and technological
innovations can solely enhance and support human employees in their
respective roles. P12, “There are some tasks in which we cannot totally rely
on the machines; thus, a human-technology interaction can be a better
combination for increasing the accuracy of the tasks.” This aligns with field
observations in a restaurant that had implemented robotic systems to
improve its reputation, assist with marketing purposes, and support
employees through serving tables alongside. This aligns with the studies
(Lu et al., 2019; Kim and Cha, 2024), noting that the cooperation be-
tween humans and robots is better than completely substituting humans,
as human interaction is still necessary in the industry.

Advanced technologies can cooperate with humans on any given task
such as repetitive tasks, P25, “tasks that need to be done in a routine”,
involve physical exertion, P4, “Tasks that may involve standing for long
periods of time, lifting heavy objects, etc.”, need to be completed promptly,
P6, “...tasks that need to be done in a certain amount of time”, and require
cognitive abilities, P7, “Tasks that require mental effort.” This aligns with
Gibbs (2022), who asserted that technologies facilitate the mecha-
nisation of monotonous tasks. However, our research goes beyond this
understanding by applying it to the restaurant industry, suggesting that
technologies can enhance human efforts in physical, cognitive, and
time-sensitive tasks. Moreover, they are unable to enhance human
performance in tasks that are not routine and require multitasking.

4.2.1.1. Strategies for HTI scenario. Prioritising human value. This may
entail roles in which human staff excel in warmth, empathy, and a
customised experience that technology may lack. For example,
welcoming and assisting customers and addressing specific inquiries, P5,
“Managers should stress how important human employees are to providing
good service and making customers happy.” This aligns with Huang and
Rust (2018) in the service industry and de Kervenoael et al. (2020) in the
tourism industry who emphasised that these technologies are designed
to handle repetitive and dangerous tasks, freeing up humans to
concentrate on tasks that contribute value. Our study furthered this
understanding by showcasing the importance application of this
knowledge in the hospitality sector, with specific illustrations from a
managerial perspective.

Allocating resources towards training programmes and establishing re-
wards. Training staff to operate and use technology provides the skills for
its application, enabling smooth incorporation into everyday tasks.
Promoting soft skills training like empathy, communication, and
adaptability, holds significant value. P25, “...enough training to make sure
they can use the technology well and work with it. This will make it less likely
that technology will replace people.” Employees who demonstrate profi-
ciency in integrating technological tools with interpersonal communi-
cation may receive incentives, award ceremonies, or bonuses. These
programmes must equip staff with the capability to utilise technology to
augment human interaction. P15, “Employers can offer incentives or bo-
nuses to employees who demonstrate strong skills in human-technology
interaction.” This aligns with Seyitoglu et al.’s (2023) research
regarding the importance of technological skills and training in restau-
rants. Our research emphasised important factors to consider in training
initiatives from a managerial perspective.

Encouraging a culture of collaboration and openness. Achieving this
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involves fostering open communication and encouraging collaborative
learning. Employees should engage in technology implementation
decision-making processes to foster a sense of responsibility and
comprehension. P17, “Encouraging employee support and collaboration
with technology can foster an environment where employees feel comfortable
seeking assistance or troubleshooting technology-related issues.” Encourage
collaboration and motivate employees to exchange their knowledge and
experiences related to the effective application of technology. Previous
studies emphasised this aspect that can promote transparent commu-
nication, collaboration, and the sharing of knowledge among teams in
the tourism and hospitality sectors (Ratna et al., 2023). Our research
expanded on current understanding by proposing strategies to improve
collaboration, openness, and employee voice in the interaction between
humans and technology.

Human-technology interaction ratio assessment. Monitoring the equi-
librium between humans and technology necessitates regular assess-
ments and feedback systems. Establishing key performance indicators
(KPIs) for operational efficiency and customer satisfaction allows for a
measurable evaluation of technology’s impact on human interaction.
Gathering feedback from customers and staff regarding their experi-
ences with technology helps acquire an understanding of its influence on
service delivery. Restaurants must be prepared to modify strategies in
response to feedback. P6, “Routinely assess the contribution of technology
and human workers to the service delivery process.” Despite the prior
research addressing the interaction between humans and technologies,
like Choi et al. (2020), Sadangharn (2021), and Kim and Cha (2024),
limited studies have emphasised this strategy as a means of managing
the workforce in this era.

4.2.2. Tech-related joblessness (TJ)

Technologies can fully replace humans, especially in physical tasks
that entry-level positions perform like waiting staff. P14, “Replacement
could happen in tasks that have a set of protocols, tasks that need efforts and
need to be done quickly. ” This is because these roles require minimal or no
previous experience. However, supervisory-level has the potential to
become entirely displaced, unlike managerial-level roles. P27, “Opera-
tional staff and supervisors may go, OK, but the deputy and the restaurant
manager stay.” It has been noticed that there has been a replacement of
staff within certain dining areas of restaurants; for example, a single shift
requires the assignment of three staff members who engage in multi-
tasking roles, responsible for cooking, monitoring robots during order
service, and performing cleaning duties. The staff also acted as waiters
for customers who were unfamiliar with the robots, assisting them with
their orders.

Few participants noted that technologies could potentially take over
multitasking and cognitive tasks from humans. P16, “Working in a
restaurant requires multitasking.” P11, “Activities that require the use of
one’s intellect.” This aligns with Nissim and Simon (2021) in technology,
sociology, and labour studies, which indicated that technologies pose a
risk to various roles by automating both routine and non-routine tasks.
To date, workers have been substituted with automated systems to carry
out routine tasks, regardless of whether they are physical or cognitive in
nature (Ivanov, 2020; Ghosh et al., 2024; Qiao et al., 2026). Despite
concerns about the difficulties of automating non-routine tasks, workers
engaged in such tasks were substituted for lowest human intervention.
Our study built upon this understanding by demonstrating that tech-
nologies can take over repetitive, physical, and time-sensitive tasks in
restaurants, yet they are less likely to replace humans in multitasking
and cognitive functions.

4.2.2.1. Strategies for avoiding tech-related joblessness. This scenario, like
the HTI scenario, highlights similar recommendations by underscoring
the importance of human value, advocating for robust training pro-
grammes, and fostering a collaborative culture. Participants proposed
strategies to address the challenges associated with human substitution.
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Encourage innovation and creativity. Encourage employees to share
ideas and hold regular brainstorming sessions for creative solutions to
operational challenges and technology deployment. Provide training to
strengthen digital skills and problem-solving, reward innovative
thinking, and support their collaboration with technology. P6, “It’s still
important for employees to think creatively and find new ways to make the
restaurant experience better. Managers can encourage innovation by giving
employees chances to share ideas and try out new ways of doing things.”
Uniting back and front-of-house teams to develop and execute creative
service and menu ideas. Staying updated on the latest advancements in
restaurant technology and routinely evaluating the technology infra-
structure ensures alignment with the restaurant’s objectives and
customer needs. While earlier studies suggest that emerging technolo-
gies promote innovation in hospitality (Elkhwesky et al., 2024), there is
a lack of focus on this approach as a means of workforce management.

Reskilling and upskilling. Encourage employee involvement in tech-
nical and interpersonal training by offering voluntary participation and
incentives that highlight the benefits of gaining new skills. encourage
personal growth by online courses, workshops, and mentorship oppor-
tunities. Make certain that the workforce retains its flexibility, adapt-
ability, and responsiveness by regularly assessing and updating the
training programmes to align with new technological advancements. P7,
“Businesses must ensure that their employees have access to upskilling and
reskilling opportunities. Managers can facilitate skill development by arran-
ging for employees to participate in training programmes or to rotate through
different positions or departments.” This aligns with Chi et al. (2020) and
George et al. (2023), who emphasised the importance of improving
workers’ skills and knowledge, assisting during job transitions, and
implementing regulations to overcome the challenges of adopting Al
Our study enhances the existing knowledge by presenting methods for
employees’ reskilling and upskilling.

Soliciting feedback from employees. Feedback provides insights into
areas that require retraining and reskilling, helping employees adapt to
changing technological demands, enhance job security, and reduce the
chances of layoffs, thereby enhancing their sense of value and being
heard. P24, “Through employee feedback, managers can gain a deeper un-
derstanding of the needs, concerns, and suggestions for improvement of their
workforce.” While earlier studies highlight the significance of employee
feedback (Abdelmotaleb, 2024; Arun Kumar et al., 2024), there remains
a lack of focus on this approach as a means of workforce management.

Setting clear goals and plans. Establishing objectives and KPIs that
illustrate how technology can increase productivity, simplify processes,
and improve organisational outcomes. Developing a plan that in-
corporates specific dates and milestones for technology integration to
avoid unemployment. P14, “Managers should create a detailed technology
plan with measurable objectives to prevent job replacement.” This aligns
with Baum’s (2015) study advising managers to strategically prioritise
employee retention, while Cobos et al., (2016) claim that effective
technological advancements result from a thoughtfully crafted and
implemented technology adoption process.

4.2.3. The unemployment and job creation paradox (UJCP)

This is the least likely scenario. It can occur simultaneously as skilled
workers are necessary to oversee, sustain, and enhance automated order
processing systems, digital marketing platforms, and data analytics
tools. Information technology specialists, data analysts, and technical
support teams are crucial for the integration and functioning of these
advanced solutions. The adoption of digital payment, user experience
design, and app development by restaurants is increasing the demand
for professionals in these fields. Furthermore, the integration of robotics
and automation may generate new roles tasked with supervising and
maintaining these technological innovations. Moreover, there is an
increasing demand for skilled workers in menu engineering, digital
marketing strategy, and social media management. P22, “Increase in
need for technicians to run the advanced technology and workers who can
deal well with service automation. ”
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Advanced technologies may lead to the obsolescence of certain job
positions. Mobile applications, online ordering systems, and self-service
kiosks can replace order takers and cashiers. The integration of robotics
and intelligent kitchen appliances enhances food preparation processes
and influences the roles of kitchen staff. P10, “New technology will not
create jobs in our restaurants; rather, it will result in job cuts as the old
manpower will be replaced by the new equipment.” Based on observations,
there were not any new positions in the dining area, attributed to the
expertise of the two kitchen employees in operating the robots and the
existing technologies. This aligns with Ivanov (2020) and Nissim and
Simon (2021), who suggested that advanced technologies may generate
job opportunities while displacing human workers, thus intensifying
technological unemployment.

When it comes to restaurant level, self-service kiosks and automated
cooking systems in fast-food restaurants may diminish the necessity for
kitchen and counter staff tasked with routine responsibilities. These
advancements generate employment opportunities in software devel-
opment, system maintenance, and digital marketing, indicating a tran-
sition towards technology-oriented roles. Fine-dining restaurants
prioritise personalisation and specialised expertise, wherein technology
can augment human roles rather than replace them. Positions focused on
customer service and experience remain essential. P25, “While new
technologies have the potential to automate some tasks and reduce the need
for certain levels of jobs, they can also create new jobs.” This aligns with
prior studies, noted that digitalisation would significantly transform the
service sector, including front and back-of-house operations (Ivanov,
2020; Ghosh et al., 2024). The proposed modifications involve the cre-
ation of new positions and the elimination of existing ones, based on
job-level and restaurant classification.

4.2.3.1. Strategies for handling this scenario. Training and fostering
collaboration are common strategies among scenarios. Participants
proposed strategies to address this specific scenario.

Supporting affected workers. Managers must clarify the rationale
behind technological advancements, emphasising the organisation’s
dedication to support employees throughout the transition. Managers
can establish mentorship programmes that pair employees possessing
advanced technological skills with those requiring assistance. Demon-
strating a commitment to employee well-being by promoting open
communication, resolving issues, and providing emotional support.
Managers exhibit commitment to the future success and professional
advancement of impacted employees by offering internal job opportu-
nities and facilitating external job placements. P4, “Managers should help
employees who lose their jobs due to new technology by offering severance
packages, job placement assistance, and retraining programmes. ” This aligns
with Chatterjee et al. (2021), who recognised leadership support as a
significant moderating factor in the adoption of new technologies.
Similarly, George et al. (2023) emphasised the significance of support in
job transitions and the necessity for policies to tackle challenges related
to Al integration. Our research further extends this understanding by
offering actionable recommendations for providing effective assistance
in these contexts.

Exploring opportunities and new roles. This may include roles in tech-
nology management, data analysis, and digital marketing strategy
execution. Restaurants should thoroughly evaluate their operational
protocols to pinpoint areas where technologies’ integration improves
efficiency and generates employment opportunities. To maintain a
leading position in technological innovation, restaurants should engage
with technology vendors and industry experts. This strategy enables
staying abreast of the most recent developments and trends. Pilot pro-
grammes to assess the feasibility and operational impacts of newly
established positions are advisable. Encourage employees to generate
ideas concerning potential avenues for employment expansion. P20,
“Don’t be hesitant to adopt new technologies thinking that it will close the
career prospects for the employees rather come up with innovative ways to



N.M.A.A. Elmohandes et al.

create more opportunities.” This aligns with Chi et al. (2020), who
underscored the necessity of creating tasks to replace those fully auto-
mated to avert potential psychological and social problems that may
emerge from increasing unemployment rates.

Incremental advanced technology integration. This reduces the impact
on existing roles and allows staff to enhance their skill sets. This strategy
facilitates transition, enabling employees to acclimate without excessive
stress or the threat of job displacement. This allows managers to eval-
uate the effects of technology on operations and workforce dynamics,
facilitating the identification of potential areas for new positions. P21,
“Managers should implement advanced technologies gradually; they do not
need to just push a button.” Although previous research discussed tech-
nology integration in the hospitality industry (Tlili et al., 2021), there is
insufficient emphasis on incremental implementation for workforce
management. All workforce scenarios have been summarised in Sup-
plement B.

5. Conclusion and implications
5.1. Theoretical contributions

This study offers some theoretical contributions. First, it advances
understanding of how UK restaurant managers adopt technological in-
novations through the TAM-TOE framework. To our knowledge, this is
among the first studies to apply TAM-TOE to explore managers’ in-
tentions towards technology adoption in the restaurant sector. In doing
so, it differs from previous hospitality research that examined technol-
ogy adoption from the perspective of customers (Santiago et al., 2024),
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guests (Soliman et al., 2024; Marghany et al., 2025), or employees (Lu
et al., 2025). This contribution is particularly significant because man-
agers are one of the key decision-makers who ultimately determine
whether technologies are implemented, yet their perspectives have
received limited attention. By applying TAM-TOE qualitatively, the
study captures the mechanisms underlying adoption behaviour, offers
fresh empirical support for the framework, and responds to repeated
calls for its application across different contexts (e.g., Chatterjee et al.,
2021).

Second, our findings are consistent with earlier studies that point to
well-established TAM factors (perceived usefulness and perceived ease
of use) and TOE dimensions (cost, innovation and readiness, and
competition) (Wang et al., 2016; Chatterjee et al., 2021; Pizam et al.,
2022). At the same time, our study introduces four additional factors
that enrich theoretical explanations of managerial adoption (see Fig. 1).
We found that trust as a multidimensional determinant extending
beyond functionality to include security and reliability. Employee
engagement highlights that adoption is not only a managerial directive
but a collective process, where staff involvement and enthusiasm com-
plement the success of implementation. Brand perception positions
technology as a strategic tool for reputation-building, showing that
adoption is shaped by symbolic and competitive considerations as much
as operational efficiency. Finally, labour-market dynamics underscore
the influence of external structural pressures, such as staff shortage, in
motivating technology use. These additional factors enrich the organ-
isational and environmental dimensions of existing model and point to
the complex realities managers face when deciding whether to adopt
new technologies.
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Fig. 1. A framework for understanding technology adoption and workforce future (TAWF).
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Third, this study also presents empirical data on the influence of
managers’ technology adoption behaviours on the future workforce in
restaurants. We conceptualise three scenarios that extend current de-
bates. The scenarios include: (1) human-technology interaction (HTI),
where technologies reshape but also complement human roles; (2) tech-
related joblessness (TJ), where automation displaces routine tasks yet
leaves higher-level functions intact; and (3) unemployment and job
creation paradox (UJCP), where technologies simultaneously eliminate
and generate jobs. Previous research has examined the future of the
workforce through various lenses. For example, Tian (2024) emphasised
the significance of process and product innovation in employment
within hotels. Seyitoglu et al. (2023) investigated the effects of the
COVID-19 pandemic on labour in US restaurants. However, there is a
lack of clarity concerning the ultimate effects of advanced technologies
on the workforce in the hospitality sector, necessitating new labour force
management strategies (Shin et al., 2019, 2025). Thus, this study ex-
pands the literature on the relationship between new technologies and
employment and constructs a detailed analysis framework by employing
in-depth interviews and field observations as a step in responding to
previous studies (Cai et al., 2022; Mogaji et al., 2024). This approach
allowed us to understand the nuances and complexities of the adoption
process, surpass the TAM’s criticism, and incorporate factors and the
workforce’s scenarios to provide deeper insights from a managerial
perspective.

5.2. Practical contributions

The study offers fact-based information to help stakeholders in res-
taurants make smart choices about technology investments. First, the
findings provide an exhaustive guide for restaurant managers regarding
the factors to consider when contemplating new service technology
adoption. Although the study aligns with the current knowledge about
the importance of usability, utility, and cost to ensure managers
acceptance (Chatterjee et al., 2021; Pizam et al., 2022), it reveals the
existing organisational factors to focus on for a successful investment in
technological adoption, emphasising trust and employee engagement.
To ensure trust in the functionality, security, and reliability of technol-
ogy, managers should collaborate with technology vendors to conduct
pilot testing before actual implementations. This approach helps avoid
service errors, significant financial losses, and potential legal issues.
After adoption, managers should follow the employees’ and customers’
reviews on these technologies. By taking these steps, managers can
successfully adopt technology while also helping designers, developers,
and vendors understand the challenges restaurants face and demon-
strate how their products provide optimal solutions and undergo regular
development. Regarding employee engagement, this study provides a
guide for managers that without the employees’ engagement, the in-
vestment in technology is at risk. This should be achieved through
fostering open communication, encouraging collaborative learning,
engaging employees in technology implementation decision-making,
urging employees to give feedback, and attending the designated
training to support innovation. This in turn, foster a sense of re-
sponsibility and comprehension and reduce employee’s turnover.

The study provides managers with environmental factors that affect
the restaurant business, including competition, brand perception, and
workforce dynamics, which may be addressed through new technologies
from a managerial standpoint. In terms of competition and brand
perception, managers will need to ensure that the adoption of technol-
ogy is linked to delivering high-quality service for customers, as this can
influence the restaurant’s branding, competitive stance in the market,
and customer loyalty. They should also avoid unfavourable reviews from
dehumanisation and balance technology implementation in customer
facing jobs. Concerning labour dynamics (shortages, costs, and policies),
managers should not consider the adoption of these technologies as the
ultimate solution for labour force challenges. They ought to expect
changes in skills and push employees towards digital literacy and
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provide improved working conditions and payments.

Second, the research identifies three potential scenarios for the
workforce with technology adoption. Individual job levels and charac-
teristics were considered when analysing each scenario. This alerts
managers to distinguish when technology acts as a support for human
tasks and when it serves as a substitute. Analysing the scenarios’ stra-
tegies provides valuable insights for industry practitioners and policy-
makers to help build a resilient and sustainable workforce. Our study
recommend sustainable employment practices that are briefly man-
ifested by: (1) striking a balance between the personal touch diners
value and the new technology’s efficiency; (2) implementing incentives
to reward employees who excel at blending technological tools with
interpersonal communication; (3) supporting affected workers psycho-
logically and practically; (4) designing training programmes that go
beyond instructions on task execution; and (5) reskilling and upskilling
personnel to enhance adaptability and digital literacy. While these
practices are detailed in each labour force’s future scenario strategies in
the findings, their emphasis on the practical implications is crucial, as it
guides managers that the technology adoption decision is based on the
environmental, organisational and technological factors, alongside they
need to embed these practices in the technology adoption plan to ensure
employees’ well-being and long-term stability.

Lastly, managers can illuminate future workforce management
through prioritising human value in areas where they make a significant
impact. Managers should prioritise reskilling and upskilling, solicit
feedback from employees, and establish clear plans to mitigate potential
unemployment issues. Managers should identify areas where technology
integration can enhance efficiency and create employment opportu-
nities. We recommend a gradual implementation of new technologies to
identify potential areas for new positions. Tangible impacts on the
workforce enable the development of decisions that promote business
advancement while ensuring employee welfare. This research alerts
policymakers to implement regulations that uphold employees’ rights
and foster equitable labour practices, such as updating employment laws
to ensure fair wages and job security when automation is implemented.
The law should require managers to be open with staff about how tech
adoption will change their roles and how their data will be processed.
Moreover, regulate the ratio of tech to human in the workplace to ensure
balance. Additionally, collaborate with restaurant owners and educa-
tional institutions to establish programmes that align with workforce
development in this evolving era.

5.3. Limitations and future studies

This study has some limitations. Firstly, it focused on dominant
technologies in sampled restaurants, such as robots, Al chatbots, and
self-ordering kiosks reflected by participants, potentially overlooking
newer innovations like Tesla’s Optimus robots or agentic Al. Future
research should broaden its scope to include emerging technologies in
the hospitality sector. The adoption of technology is a dynamic process,
and longitudinal studies will be crucial for tracking how managerial
perceptions and organisational outcomes evolve with the ongoing
integration of these technologies. Experimental and longitudinal studies
that involve real-world applications can provide deeper insights into the
long-term implications of technological adoption. Secondly, the study
did not focus on the social and psychological effects of these technolo-
gies on workers and customers, including factors such as job satisfaction,
work-life balance, data security, employee surveillance, workplace
anxiety, and customer privacy. Future research could generate more
profound insights into these impacts. Thirdly, the research was limited
to the UK restaurant sector, which may restrict the generalisability of the
findings to other cultural, economic, or technological contexts. Future
investigations could extend to other service industries, such as hotels or
restaurants in various countries, to capture cross-cultural and cross-
market variations. Additionally, this study employed qualitative
research methods to achieve a profound understanding of specific
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phenomenon. The theoretical model proposed in this study requires
validation through quantitative research to support generalisability.
Future studies should use quantitative methods, such as surveys or
scenario-based experiments, to test the model and enhance its general-
isability. Empirical findings will provide further insights and additional
evidence regarding the robustness of the proposed framework.
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Appendix A. A summary of new technologies adoption and workforce research in the hospitality and restaurant sector

Research aim

Theory/Model

Methodology

Study context/sample

Major findings

Source

Examine conditions under
which robots substitute for,
complement, or cooperate
with human workers, and to
develop criteria for ex-ante
technology assessment.

Explore hotel managers’
perceptions of whether
information and
communication
technologies (ICT) can
reduce labour costs in the
hotel industry.

Examine the ways in which
automation eliminates,
changes, and generates jobs
in the tourism and
hospitality industries, as
well as to determine future
job roles, skill requirements,
and educational
consequences.

Examine how hotel
employees’ perceptions of
artificial intelligence
influence job insecurity, job
engagement, and turnover
intention.

No specific theory but
drawing on economic
perspectives of capital-skill
complementarity and CES
production functions

Unidentified

Unidentified

Self-determination theory.

Conceptual and
analytical study

Qualitative
exploratory study.

A conceptual
viewpoint

Explanatory sequential
mixed methods.
Quantitative survey
followed by qualitative
case study interviews.

Service sector

Full-service hotels in
Langkawi, Malaysia;
interviews with 20 hotel
owners and managers.

The global tourism and
hospitality industry from
operation management
perspective.

United States hotel industry.

425 hotel employees
(quantitative) and 11 hotel
professionals (qualitative)

10

Service robots do not uniformly
replace human labour; their
impact depends on task
characteristics, skill
requirements, cost structures,
and organisational design.
Robots are more likely to
substitute routine and
physically demanding tasks,
while complementing human
labour in complex, cognitive,
and interactive activities.
Managers widely
acknowledged the importance
of ICT for improving efficiency,
but its use to reduce labour
costs was limited and largely
confined to back-of-house,
employee-operated systems
such as Property Management
Systems (PMS) and HR
Information Systems (HRIS).
Customer-facing technologies
(e.g., self-check-in/out kiosks)
were generally rejected due to
service expectations, guest
characteristics, and concerns
over losing personalised
service.

Depending on task structure,
service capacity, and financial
incentives, automation both
improves and replaces human
labour. Roles requiring
emotional intelligence and
social interaction are more
resilient to automation than
jobs with routine, standardised,
and information-processing
tasks.

Perceived job insecurity
significantly affects employee
outcomes. Severity of threat
increases job engagement,
while powerlessness reduces it.
Job engagement negatively
influences turnover intention
and mediates the relationship
between job insecurity and
turnover intention. Qualitative
findings confirm mixed
employee perceptions, with Al
viewed simultaneously as a
work support tool and a source
of job insecurity.

Decker et al. (2017)

Ahmad and Scott
(2019)

Ivanov (2020)

Koo et al. (2021)
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Research aim

Theory/Model

Methodology

Study context/sample

Major findings

Source

The study evaluates how
Turkish restaurant
managers and patrons view
service robots.

Examine hospitality staff’s
perceptions about service
robots.

Explore how managers and
staff at restaurants view the
future of work in the
restaurant sector in the USA
by identifying the main
obstacles, the effects of
COVID-19, and the labour
needs of the future.

Examine the impact of
restaurants’
implementation of self-
service kiosks on labour
outcomes and evaluate if
these effects vary by worker
skill level and ownership
type.

Discuss how Al exposure
affects labour market
outcomes, with emphasis on
employment, jobs, income,
productivity, and
organisational structure.

Examine the influence of
technological innovation on
the quantity and quality of
employment within the
hospitality sector.

Drawing on institutional
theory and Uncanny Valley
theory.

Drawing on notions of
technology-induced
unemployment and
human-robot
collaboration.

Drawing on viewpoints of
uncertainty, complexity,
and risk in hospitality
work.

Skill-biased technological
change theory; Efficiency
wage theory; Technology
adoption and labour
demand framework.

Drawing on task-based
theory of technological
change, and human-AI
complementarity
perspectives

Creative destruction
theory and skill-biased
technological change
perspective.

Qualitative case study.

Quantitative and cross-
sectional survey
design.

Qualitative research
methodology.

Quantitative and cross-
sectional survey.

Systematic literature
review following
PRISMA guidelines.

Quantitative empirical
research.

11

Semi-structured interviews:
26 restaurant owners and
managers and 32 restaurant
patrons in Turkey.

Hospitality service
employees in the USA.

405 employees with previous
experience using service
robots.

Interviews with 25
restaurant employees and
managers in U.S. restaurants.

The food service business in
South Korea. Data from a
national survey of 12,224
restaurants from 2018 to
2021.

37 peer-reviewed studies
published between 2010 and
2022.

The hospitality
accommodation sector in
China. Panel data including
30 provinces in China.

Robots are well-suited for tasks
that are dirty, dull, dangerous,
and repetitive. Customers
generally hold favourable
views of robots, whereas
managers tend to have more
unfavourable opinions. A
service delivery system that
integrates human-robot
collaboration is viewed as the
most suitable approach.
Customers are prepared to
invest additional funds for the
robotic service experience.
Employees’ awareness of the
adoption and utilisation of
service robots greatly
influences their perceptions on
unemployment caused by
robots. Moreover, the
perception of robots’ social
competencies substantially
affects service personnel’ views
on robot-induced
unemployment.

The restaurant industry
confronts difficulties such as
extended working hours,
inadequate work-life balance,
elevated stress levels, and
financial instability. The
COVID-19 pandemic
heightened labour shortages,
transformed business
operations, increased
dependence on technology, and
diminished employee
confidence in job security.

The implementation of self-
service kiosks does not
significantly impact the
quantity of full-time or part-
time employees. The
implementation of kiosks
decreases the pay of part-time
employees and lessens
dependence on unpaid familial
labour. The effects are mostly
influenced by franchise
restaurants, which reduce
labour costs, whereas
independently held businesses
elevate pay for full-time staff.
Al exposure has uneven and
context-dependent effects on
labour markets. While AI tends
to displace routine and low-
skill tasks, it simultaneously
complements high-skill roles
and enhances productivity.
Process innovation
significantly enhances
employment quantity, whereas
product innovation
significantly diminishes
employment quantity. The
creative effect of process
innovation and the substitution
effect of product innovation
balance each other out, so in
the long run, technological
innovation does not have a big
effect on the number of jobs.
But technological innovation
has made the hospitality

Seyitoglu et al.
(2021)

Parvez et al. (2022)

Seyitoglu et al.

(2023)

Yoon (2023)

Ghosh et al. (2024)

Tian (2024)
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Research aim

Theory/Model

Methodology

Study context/sample

Major findings

Source

Investigate the potential for
technology to replace
labour supply in tourism by
analysing future work
arrangements in the context
of labour shortages.

Examine how Al involvement
in back-of-house restaurant
tasks (recipe creation vs.
food production) affects
consumers’ willingness to
order food.

Explore the negative aspects
of service robot usage for
hotel employees by
identifying the factors that
contribute to robot risk
awareness and its effects on
employee withdrawal
behaviour and career
intentions, while also
testing the moderating
influence of learning goal
orientation.

Examine hotel employees’
perceptions of artificial
intelligence towards job
performance, creativity, job
insecurity, and perceived
risk of job loss.

Examine how technology will
change restaurant work.

Examine the factors affecting
the adoption of Al, the
managerial outcomes, and
the changing skill sets

Scenario planning theory.

Cognitive Continuum
Theory; Algorithm
Aversion; Uniqueness
Neglect.

Uncertainty Management
Theory.

Cognitive appraisal theory.
Concepts of robot risk
awareness and learning
goal orientation.

Drawing on job insecurity
perspectives

Drawing on theories of
labour and technology
adoption (e.g., cognitive
appraisal, job demands-
resources, technology
acceptance).

Diffusion of Innovation
theory and Technology
Acceptance Model.

Qualitative research
on scenario planning.

Quantitative,
experimental design.
Three between-
subjects experiments
testing Al involvement
across different
kitchen tasks.

Mixed-methods
approach.

Study 1: Cross-
sectional survey.
Study 2: experimental-
causal-chain design
comprising two
experiments.

Quantitative study
using a self-
administered
questionnaire

Qualitative approach.

Qualitative approach.

The tourism and hospitality
business in New Zealand.
The government, industrial
leaders, educational
institutions, trade unions and
consultants were all
stakeholders.

US Casual dining restaurant
context.

Study 1: 279

Study 2: 288

Study 3: 286

Study 1: A total of 612
frontline hotel staff from
hotels in southern China that
have adopted robots.

Study 2: 205 students in
hospitality and tourism who
have completed internships
in Macau.

Hotel employees from 4- and
5-star hotels in Cyprus; 270
valid responses.

20 interviews with
employees at US restaurants

22 directors and managers of
lodging in hotels and resorts
in South Korea.

12

industry a lot better place to
work.

Technology can replace labour
supply in various ways instead
of following just one
straightforward route. Four
modes of substitution are
identified: replacement
(complete automation of tasks
and roles), experiences
(technology generates new
value and experiences instead
of displacing labour),
augmentation (technology
enhances worker productivity),
and redesign (service systems
are reconfigured to diminish
reliance on labour).

Al involvement in food
production does not reduce
consumers’ willingness to
order, as this task is perceived
as objective and well suited to
automation. In contrast, Al
involvement in recipe creation
leads to lower willingness to
order due to perceptions of
uniqueness neglect and
reduced intuitive judgment.
Employee awareness of robot
risk is raised by organisational
investment in robot
development and customer
satisfaction with robot use.
Increased awareness of robot
risk results in more withdrawal
behaviours at work and a
decreased desire to work in the
hospitality sector. Learning
goal orientation mitigates the
adverse impacts of robot risk
awareness. Employees who
possess a strong learning goal
orientation are more adept at
managing uncertainty related
to robots. The adoption of
robots generates psychological
uncertainty instead of solely
causing technological
disruption.

Al adoption enhances
perceived job performance and
creativity but simultaneously
increases job insecurity and
turnover intentions. Employees
perceive Al as both a
productivity-enhancing tool
and a potential threat to job
security, highlighting a
coexistence paradox between
technological efficiency and
human employment.
Employees’ perceptions on the
benefits, consequences, and
drawbacks of technology
advances in the restaurant
business vary. The limitations
of each technological trend
highlight the need for human
labour, as some features cannot
meet the needs of certain tasks.
Labour shortages, cost
reduction, conflict
minimisation, and COVID-19
impacts are driving the
adoption of AL; however,

Yeoman and
McMahon-Beattie
(2024)

Kim et al. (2025)

Pan et al. (2025)

Pericleous et al.
(2025)

Seyitoglu et al.
(2025)

Shin et al. (2025)
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Research aim Theory/Model Methodology

Study context/sample Major findings Source

required of frontline staff in
the automation and Al era.

Job demands-resources
model

Quantitative
longitudinal analysis

Examine how intelligent
automation-related job
substitution risk influences
hospitality employees’ job
tenure and career change
decisions.

Mixed-method, multi-
study design

Conservation of Resources
(COR) theory and Implicit
Theory (entity vs.
incremental beliefs).

Examine how intelligent
technology disruption
influences hospitality
employees’ taking-charge
behaviour, and how this
effect depends on
employees’ implicit beliefs.

luxury service expectations,
employee resistance, system
incompatibility, high costs, and
a lack of qualified IT staff are
limiting it. Adoption boosts
efficiency and service
standardisation creates value
co-creation and value co-
destruction in workforce
deployment, but also increases
anxiety, identity confusion, job
insecurity and dependence on
outsourcing. Emotional
empathy, human-centred
service, creative service design,
automation technology
application, communication,
and resilience are the five
essential frontline skills that
show up. Sustainable
hospitality operations require
hybrid human-AI service
models.

Automation-related job
substitution risk has non-linear
effects on careers. Higher risk
initially reduces job tenure and
increases career change
likelihood, reflecting job
insecurity. At higher levels of
automation exposure, these
effects weaken, indicating
adaptation and human-
technology complementarity.
Intelligent technology
disruption affects employee
proactivity in opposing ways: it
reduces taking-charge
behaviour among entity
believers through job
replacement insecurity, while it
encourages proactive
behaviour among incremental
believers by triggering job
transformation insecurity.

Yuan and Liu
(2025)

Hotel and restaurant
industry

1262 employees in China. Qiao et al. (2026)

Data availability
Data will be made available on request.
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