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Abstract

This paper synthesizes evidence on how artificial intelligence (AI) and service robots may be adopted
in Nigeria’s hospitality sector and the key factors that should be evaluated before large-scale
deployment. Using a structured review approach, we searched hospitality and tourism scholarship
and relevant institutional reports with keywords covering Al, robotics, service automation, hotels,
and Nigeria. Twenty-six records were identified and screened; fourteen sources met the eligibility
criteria for thematic synthesis. The review indicates that while Al-enabled applications such as
chatbots, self-service check-in, smart room systems, and robotic cleaning are technically feasible,
adoption in Nigeria is likely to be constrained by enabling conditions: acquisition and lifecycle costs,
unreliable power supply and connectivity, limited local maintenance capacity, data governance and
privacy concerns, and employee and guest acceptance in a service culture that values human
interaction. Drawing on technology acceptance and diffusion perspectives, the study proposes a
conceptual framework linking perceived value, organizational readiness, and the external
environment to adoption outcomes. The paper contributes a Nigeria-focused adoption lens and
practical recommendations for phased, hybrid human-technology service designs that protect
service quality while strengthening skills and infrastructure.

Keywords: artificial intelligence; service robots; hospitality industry; Nigeria; technology adoption;
digital infrastructure

1. Introduction

Across hospitality markets, Al and service robots are increasingly used to automate routine
tasks, support decision making, and reshape the guest journey through self-service, personalization,
and contactless interaction (Bulchand-Gidumal, 2020; Ivanov & Webster, 2017). In global research,
these technologies are often treated under the broader umbrella of service automation and robotics-
enabled service encounters, with attention to operational value, customer experience, and acceptance
(Belanche et al., 2020; Samala et al., 2022).

Nigeria’s hospitality sector is strategically important for employment and economic
diversification, yet it operates in a business environment characterized by infrastructure gaps and
uneven service capabilities (Adeola & Ezenwafor, 2016; Omodero, 2019). This creates a distinctive
adoption problem. Automation can improve service consistency and responsiveness, but technology
projects in hotels are exposed to power and connectivity disruptions, skills shortages, and high
sensitivity to costs in price-competitive markets (Ogunleye, 2021; UNESCO, 2021).

The aim of this study is to identify and organize the main factors that influence Al and robot
adoption decisions in Nigeria’s hospitality sector and to clarify the likely implications for service
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operations and employment. Specifically, the paper (i) maps key Al and service-robot applications
relevant to hotel operations, (ii) synthesizes the principal drivers and barriers reported in hospitality
and technology-adoption scholarship and in Africa-focused readiness reports, and (iii) proposes a
conceptual framework that links determinants of adoption to operational and stakeholder outcomes.

The remainder of the paper describes the review method (Section 2), presents findings organized
as adoption themes (Section 3), interprets these findings through established adoption theories and
derives practical implications (Section 4), and concludes with recommendations and priorities for
future research (Section 5).

2. Materials and Methods

A structured literature review was used to consolidate evidence and develop an adoption-
focused synthesis for the Nigerian hospitality context.

Searches were conducted in academic databases and scholarly collections commonly used for
tourism and hospitality research: Google Scholar, Scopus, Web of Science, ScienceDirect, and
Emerald Insight. In addition, institutional reports relevant to Al readiness and digital infrastructure
in Africa and Nigeria were considered to contextualize adoption constraints (e.g.,, UNESCO and
CITRIS Policy Lab reports).

Core search strings combined hospitality terms with Al/robotics terms. Examples included:
("artificial intelligence" OR AI OR "service robot*" OR robotics OR "service automation" OR chatbot*)
AND (hospitality OR hotel* OR tourism) AND (Nigeria OR Africa OR "emerging econom™*").

Inclusion criteria were: (i) peer-reviewed journal articles, scholarly book chapters, or reputable
institutional reports; (ii) explicit discussion of Al robotics, or service automation in
tourism/hospitality contexts; (iii) relevance to adoption drivers, barriers, outcomes, or governance;
(iv) English language; and (v) publication between 2014 and 2025 to capture recent adoption debates.
Exclusion criteria were: (i) purely technical robotics/Al papers without hospitality implications; (ii)
opinion pieces lacking a clear evidence base; and (iii) duplicate records.

Records were screened in two stages (title/abstract, then full text). Of 26 records identified, 12
were excluded during screening because they did not meet the eligibility criteria or were duplicates,
leaving 14 sources for synthesis. From each included source, we extracted: publication type and
context, technology category, stated adoption drivers and barriers, stakeholder impacts
(guests/employees), and any implementation considerations. Findings were synthesized using
thematic coding and then interpreted through technology adoption theories (TAM, UTAUT, and
Diffusion of Innovations) to produce an integrated conceptual framework.

Because empirical Nigeria-specific studies on Al and service robots in hotels remain limited, the
synthesis combines general hospitality evidence with Nigeria/Africa readiness reports. This increases
the relevance of the framework for the local context, but it also means conclusions should be treated
as indicative rather than predictive for all hotel segments.

3. Results
3.1. Al and Robotics Applications Relevant to Hotel Operations

Across the reviewed literature, hotel-relevant applications cluster around guest communication
and self-service (chatbots, kiosks, biometric check-in), operational automation (robotic cleaning and
delivery), and data-driven management (forecasting, demand analytics, and personalization)
(Bulchand-Gidumal, 2020; Ivanov & Webster, 2017; Sousa et al., 2024). Across the 14 included sources,
five discussed concrete Al/robot application categories in hospitality operations, which informed the
application map in Table 1.
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Table 1. Summary of Al and service-robot technologies, functions, barriers, and local relevance for Nigerian

hotels.
Technology / | Primary hotel Salient barriers/risks in | Local relevance
Expected value
application function(s) Nigeria (adoption note)
Al chatbots Reservations, |24/7 response; |Language/intent errors; data | High feasibility
and messaging | FAQs, guest  |reduced front- | privacy; integration with as a low-cost
assistants support desk load; PMS entry point; best
consistent as human-
information backed
escalation
Self-service Check-in/out, |Reduced Hardware cost; More suitable for
kiosks and identity queues; power/connectivity upscale/chain
biometric verification contactless reliability; regulatory hotels with stable
check-in service; compliance for biometrics ICT and
standardized governance
processes capacity
Smart rooms / |Energy Cost savings; | Upfront retrofit costs; Strong potential
IoT (energy & |management, |comfort interoperability; where electricity
comfort in-room personalization; | cybersecurity; local technical |costs are high;
controls) experience predictive support requires reliable
maintenance maintenance
Robotic Housekeeping, | Task Maintenance and spare Practical for
cleaning hygiene and | consistency; parts; staff acceptance; corridors/lobbies;
(vacuum, safety reduced uneven layouts and space complements
scrubbers; UV exposure to constraints (not replaces)
disinfection) hazardous housekeeping
cleaning; faster teams
turnaround
Delivery and |Room service |Novelty/brand |High acquisition cost; Best piloted in
concierge delivery, differentiation; |navigation challenges; guest |controlled
robots wayfinding labour acceptance; security environments
substitution for |concerns (large properties,
repetitive runs malls, conference
hotels)
Al-enabled Security Faster incident |Privacy/legal risk; false Relevant where
CCTV monitoring, response; positives; governance and security risks are
analytics and |anomaly deterrence; staff | accountability salient; requires
access control | detection allocation clear policies and

oversight
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Table 1 indicates that the most accessible starting points tend to be software-led tools (e.g.,
chatbots) and retrofit technologies with clear cost savings, whereas delivery or humanoid robots
require higher capital outlays and stronger enabling infrastructure.

3.2. Adoption Drivers

Frequency patterns in the 14-source synthesis suggest that perceived operational value is the
most consistently stated driver. Operational value (speed, consistency, and cost efficiency) was
discussed in six of the fourteen sources (Belanche et al., 2020; Bulchand-Gidumal, 2020; Ivanov &
Webster, 2017; Rogers, 2003; Samala et al., 2022; Sousa et al., 2024). Customer-facing value such as
convenience and contactless interaction was discussed in four sources (Belanche et al., 2020;
Bulchand-Gidumal, 2020; Samala et al., 2022; Sousa et al., 2024). Competitive pressure and brand
positioning appear as secondary drivers in the hospitality literature, particularly where new
technologies are visible to guests and therefore signal modernity and service quality (Belanche et al.,
2020).

3.3. Adoption Barriers and Risks

The barriers most relevant to Nigeria are enabling-condition constraints. Lifecycle cost and
return-on-investment uncertainty were discussed in five sources (Adeola & Ezenwafor, 2016; Ivanov
& Webster, 2017, Ogunleye, 2021; Omodero, 2019; UNESCO, 2021). Infrastructure reliability is
another binding constraint: power interruptions and uneven internet connectivity were discussed in
six sources (Adeola & Ezenwafor, 2016; Bulchand-Gidumal, 2020; Nwakanma et al., 2014; Ogunleye,
2021; Omodero, 2019; UNESCO, 2021). Skills and local technical support needs were discussed in five
sources (Adeola & Ezenwafor, 2016; Bulchand-Gidumal, 2020; Ogunleye, 2021; Sousa et al., 2024;
UNESCO, 2021).

Beyond operational barriers, governance risks include data protection, accountability for
automated decisions, and cybersecurity of networked devices and biometric systems. Governance
and privacy concerns appeared in five sources in the synthesis (Belanche et al., 2020; Bulchand-
Gidumal, 2020; Ogunleye, 2021; Sousa et al., 2024; UNESCO, 2021).

3.4. Workforce and Service-Experience Implications

Service automation affects employees and guests through more than employment counts.
Workforce impacts, including job insecurity, turnover intentions, and changes in autonomy or
meaning, were discussed in five sources (Belanche et al., 2020; Bulchand-Gidumal, 2020; Ivanov &
Webster, 2017; Li et al., 2019; Nikolova et al., 2024). For guests, acceptance depends on service context:
automation is often welcomed for routine, low-empathy tasks, but many customers still prefer
human interaction for complex or emotionally sensitive requests. Guest acceptance conditions were
discussed in four sources (Belanche et al., 2020; Bulchand-Gidumal, 2020; Ivanov & Webster, 2017;
Samala et al., 2022).

4. Discussion

To translate these themes into an adoption explanation, we interpret the evidence through
technology acceptance and diffusion lenses. In the Technology Acceptance Model (TAM), perceived
usefulness and perceived ease of use shape intention to adopt (Davis, 1989). In the Unified Theory of
Acceptance and Use of Technology (UTAUT), performance expectancy, effort expectancy, social
influence, and facilitating conditions shape adoption and sustained use (Venkatesh et al., 2003).
Diffusion of Innovations further highlights compatibility with existing practices, observability of
benefits, trialability, and perceived complexity (Rogers, 2003).

Applied to Nigeria’s hospitality context, facilitating conditions are likely to be decisive. Even
when managers perceive high value in automation, unreliable electricity and connectivity, limited
vendor support, and constrained financing can turn implementation into a risk to service continuity
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(Ogunleye, 2021; UNESCO, 2021). This supports staged adoption: start with applications that can
operate with minimal hardware dependence, offer visible operational value, and can be piloted
without disrupting the whole service system. Chatbots, basic analytics, and narrowly scoped robotic
cleaning are examples of technologies that can be trialed and scaled more safely than fully integrated
humanoid service systems.

A second implication concerns the service culture and workforce. Nigerian hotels often rely on
human-centered service as a differentiator, and the sector’'s employment role makes labour-
displacement narratives socially sensitive (Adeola & Ezenwafor, 2016; Omodero, 2019). The evidence
therefore supports hybrid service designs where robots handle repetitive or hazardous tasks while
staff focus on high-contact and exception-handling activities. Such designs can also reduce job-
insecurity effects by reframing automation as augmentation, combined with training and internal
mobility pathways (Li et al., 2019; Nikolova et al., 2024).

Figure 1 integrates the review into an adoption framework. The framework positions technology
perceptions, organizational readiness, and the external environment as upstream determinants of
adoption intention and implementation quality. In Nigeria, organizational readiness (infrastructure,
skills, and financing) and external environment (vendor ecosystem and regulation) are expected to
moderate whether perceived benefits translate into stable deployment. The framework also
highlights that adoption outcomes should be evaluated in two ways: operational performance (speed,
consistency, and cost structure) and stakeholder effects (guest satisfaction and employee well-being).

~
. Organizational readiness External environment
T.E;:?Sel?‘?gdp:;;?uﬁﬁggg « Digital infrastructure * Vendor ecosystem
+» Ease of use * Skills & training + Regulation & standards
« Trust & privac * Financial capacity * Competitive pressure
P Y + Top management support + Customer expectations
[l A
= v 4

Adoption intention & implementation quality
(pilots - scaled deployment - integration)

-~ T
Operational outcomes Stakeholder outcomes
« Service speed & consistency « Guest satisfaction
+ Cost structure « Employee well-being
= Safety & hygiene » Brand image
+ Data-driven decisions * Equity & inclusion

Figure 1. Conceptual framework linking adoption determinants to operational and stakeholder outcomes.

Finally, the synthesis surfaces a risk management agenda. Hotels considering Al or robots
should evaluate lifecycle costs and maintenance pathways before procurement, define data
governance rules for guest information and biometrics, and plan for manual service fallback when
systems fail. At the sector level, stronger local technical capacity and clearer standards for privacy
and accountability would reduce uncertainty and enable more responsible experimentation
(UNESCO, 2021).

5. Conclusions

This study identified the main factors shaping Al and robot adoption in Nigeria’s hospitality
sector and clarified their implications. Adoption decisions are driven by perceived operational and
customer-facing value, but constrained by enabling conditions: cost and financing, infrastructure
reliability, local maintenance capacity, governance risks, and acceptance by employees and guests.
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Three practical recommendations follow. First, hotels should adopt Al and robotics through
phased pilots that prioritize low-risk, high-utility applications (e.g., chatbots, narrow analytics, smart
energy controls) before scaling to complex robotics. Second, managers should invest in readiness:
backup power and connectivity, vendor support contracts, cybersecurity practices, and staff training
aligned to redesigned roles. Third, hotels should protect service quality through hybrid service
models that preserve human interaction for empathy-intensive moments while automating routine
tasks.

Future research should prioritize primary empirical studies in Nigerian hotels to quantify costs
and benefits, compare guest acceptance across hotel categories, and evaluate workforce impacts
under different adoption strategies. Such evidence would allow more precise guidance on which
technologies generate sustainable value under Nigeria’s operating conditions.
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