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Abstract

As automation technology has proliferated in tourism through robots, chatbots and
kiosks, research on work automation has also increased, leading to concerns about the
impact of automation technologies on employment. However, research has generally
ignored the tasks performed in each job. This issue has been highlighted in the
literature as an explanation for why the expected impact of automation technology on
job losses has not occurred. This study focuses on the case of sun and beach hotels
and provides the distribution of employment across jobs, and the tasks of the most
common jobs in these hotels. We suggest that this detailed information is needed to
improve the rigor of research on work automation.

1 Introduction and background

Automation technologies have amazed society with their impressive capacity to
perform various activities. Applications of these technologies are spreading to the
tourism industry (Yeoman & McMahon-Beattie, 2024). For example, some hotels use
robots to deliver products to the guests’ rooms, serve in restaurants, and answer
questions. These technologies mimic traditional jobs.

The potential of modern automation technologies became apparent at the beginning of
the last decade. Since then, many studies have predicted a significant reduction in
available jobs. For example, Frey and Osborne (2017) estimate that jobs such as short-
order cook, receptionist, and waiter have an automation probability above 0.90. Chui et
al. (2016) concluded that 73% of the activities performed by workers in food service
and accommodation have the potential for automation. While some other studies
suggest lower automation probabilities, their predictions are still troubling.

Most research on work automation is based on a job-based approach (Filippi et al.,
2023), which analyzes the extent to which the entire job may be affected by technology.
For example, a common analysis is to estimate the extent to which the job is highly
routine. The job-based approach has been criticized because jobs involve multiple
diverse tasks that differ in the criteria that determine their automatability (Willcocks,
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2020). Furthermore, a fundamental assumption about automation is that technology
automates tasks rather than jobs (Huang & Rust, 2021).

A task-based approach has been proposed as an alternative view (Arntz et al., 2016).
Instead of considering the job in global terms, this view considers the activities that
employees must perform in their jobs. However, most studies based on the task-based
approach do not consider the job tasks but general work activities: a set of general
work actions that are applicable across a range of occupations (Dierdorff & Wilson,
2003). Each general work activity covers a wide range of job tasks. For example, the
occupations database O*NET describes the general work activity of housekeeping as
“performing general physical activities,” including tasks such as (a) Clean rugs, carpets,
upholstered furniture, and draperies, and (b) Replenish supplies, such as drinking
glasses, linens, writing supplies, and bathroom items. These tasks require different
perceptions and actions not reflected in the general work activity. Of course, the
physical tasks of other jobs that fit this work activity are also quite different. For
example, in the case of waiters: Prepare tables for meals, including setting items such
as linens, silverware, and glassware.

To date, predictions of worker displacement are not aligned (Georgieff & Milanez,
2021). One explanation for this lack of consensus is that estimates have been based
on a limited representation of what workers must do in their jobs (Coelli & Borland,
2019). In this regard, the impact of automation technologies on jobs is an open
question. In addition, some jobs are more common than others, so assessing the
impact of automation technologies on jobs in any economy should consider how they
are distributed. For example, it is known that jobs such as maids and waiters are
commonplace in the hotel industry. However, there are no precise figures on the
percentages of these and other hotel jobs.

Research on work automation continues as institutions consider this phenomenon a
serious issue (OECD, 2023). Many regions rely on tourism jobs to provide employment
opportunities for their residents. Tourism is considered one of the industries that may
be most affected by automation (Yeoman & McMahon-Beattie, 2024), so more
research is needed. In order to obtain rigorous results, future studies should consider
both the importance of the different jobs needed in an economic activity and their tasks.

This research aims to provide data on both the occupational structure and the tasks of
the most common jobs in sun and beach hotels.

2 Methodology

The size and type of hotel can both influence the kind of jobs needed and their content.
Therefore, we focused on one specific type of hotel: four- and five-star sun and beach
hotels in the Canary Islands with at least 50 rooms. The reason for choosing this is
because automation effects have already been identified in these hotels, and they
generate a large percentage of employment in the sector.

The sample consisted of 24 hotels. This was considered sufficient because we reached
saturation after the first 15 hotels interviewed. Human resource managers provided
figures on the distribution of employees in different jobs in their hotels, while
department heads and job incumbents provided information about job tasks. These 24
hotels had on average 308.42 rooms, 128.15 employees and an occupancy rate of
84.97% in 2022. Because the hotels’ human resource managers informed us that hotel
operations employed roughly 95% of their staff, central services jobs were excluded.



For each hotel, we obtained an organizational chart listing the number of employees in
each job.

Regarding the tasks performed in each job, an initial list for the most frequent jobs was
obtained from three sources: the Spanish National Labor Agreement for Hospitality
Companies, the O*NET database, and the European Skills, Competences,
Qualifications and Occupations (ESCO) Classification of Skills, Competences, and
Occupations.

This initial list of tasks required a higher level of specification to properly understand
what exactly workers were doing in their jobs. For example, in the case of
housekeeping, the task of “cleaning the rooms” includes several behaviors that needed
to be explicitly addressed because they differ significantly from one another. Therefore,
in each case, the initial list was reviewed with the head of each department and the
jobs’ incumbents in order to create a more detailed and realistic list.

3 Results

Table 1 shows the distribution of employees across the various hotel jobs. Table 1
shows that 70% of hotel employees work in three areas: housekeeping, restaurants
and bars, and kitchen. Housekeepers are the most numerous, at 25.59% of the
workforce, followed by waiters/waitresses (18.89%) and cooks/cooks assistants
(16.66%).

Table 1. Jobs and staff in hotels

Area % of jobs Jobs in the area % of jobs

Household Supervisor 0.88%

Housekeeping 28.01% | Household Supervisor Assistant 1.54%

Housekeeper 25.59%

Maitre d’ 2.38%

restaurants and 24.11% | Head Waiter 2.84%

Waiter/waitress 18.89%

Head Cook 1.80%

Kitchen 18.50% | Cook 6.70%

Cook Assistant 9.96%

Head of Reception 1.15%

Reception 6.80% | Receptionist 4.51%

Receptionist Assistant 1.14%

. Head of Maintenance 1.20%
Maintenance 6.55% , )

Maintenance Officer 5.35%

Others 16.03% Ejétgﬂtg' Sranager, Public 16.03%

Total 100.00% 100.00%

In the Appendix, we present the tasks in each job shown in Table 1, excluding those in
the “Others” section. Tasks are displayed at two levels of aggregation: duties and tasks.
Based on Cunnigham (1996), tasks are the smallest part of a job, with a meaningful
unitary purpose (e.g., moving tables, setting table linens, and placing cutlery,
glassware, and plates), and duties are related groups of tasks (e.g., preparing the
tables). The duties and tasks of the pairs of jobs household supervisor/household
supervisor assistant, maitre d’/head waiter, receptionist/receptionist assistant, and



cook/cook assistant were virtually the same. Therefore, these four pairs of jobs are
presented jointly. We would like to stress that even if the tasks in these pairs are the
same, the amount of time (which is not the objective of this manuscript) dedicated to
each task in each job will be different. For example, cooks may dedicate more time to
plating food, while cook assistants will spend more time cutting food.

We identified a total of 204 different tasks in the areas of housekeeping, restaurants
and bars, kitchen, reception, and maintenance. Some of these tasks are the same
(e.g., cleaning mirrors) but are performed in very different places (e.g., rooms vs.
common areas). Because the characteristics of these places are different (e.g., rooms
can present more physical obstacles to a robot than a bathroom in a common area),
these tasks were considered different.

4 Discussion and conclusions

Table 1 shows that in the case of large sun and beach hotels, the staff is unevenly
distributed among the different jobs. Housekeepers, waiters/waitresses, and
cooks/cooking assistants account for 61.14% of hotel employees. Any research that
seeks to assess whether automation can affect employment in the hotel industry
should focus on the 109 detailed tasks of these jobs. The two research approaches
used up to now would have only considered three jobs or approximately 30 general
work activities, respectively. They would have overlooked the real tasks performed in
these jobs.

Our study also shows the need for detailed and industry-specific research on the tasks
and behaviors involved in these tasks. “Cleaning rooms,” which appears in most
publicly available task databases, is a top-level task with many different behaviors. In
the details we present in the Appendix, this high-level task includes three duties
(cleaning the bathrooms, cleaning the rest of the room, and making the beds), which, in
turn, include 8, 11, and 3 tasks respectively, for a total of 22 different tasks. When
researchers try to assess whether digital technologies can automate the housekeeper
job, the results will be very different when considering one high-level task than when
considering the 22 detailed tasks and their nuances and complexities. To produce
reliable and realistic results, research into work automation needs to focus on the
actual tasks that workers are performing.

5 Limitations

We have analyzed only one type of hotel in one geographical area. Additional studies
should be conducted with other types of hotels as the distribution of jobs is likely to be
significantly different. For example, in an urban hotel with little food and beverage
service, the kitchen area is expected to be much less relevant than in the case
analyzed in this study.
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Appendix. Duties and tasks

Job: Household supervisor/Household supervisor assistant

Duties Tasks

e Attending to and, if necessary, managing guest
complaints

e Supervising laundry services

e Overseeing the cleaning and maintenance of equipment

Ensuring compliance with health, safety, and hygiene

standards

Planning cleaning activities

Reporting the need for repairs

Confirming with reception that rooms are ready

Recommending and/or organizing the replacement of

furniture

e Selecting the appropriate product for each type of
material or surface

e Placing or removing decorations or furnishings in
common areas

Coordinating and
supervising housekeeping
services

Inventorying equipment
Inventorying linens
Inventorying amenities
Inventorying cleaning supplies

Conducting inventories

Ordering equipment
Ordering supplies
Receiving equipment
Receiving supplies

Ordering and receiving
goods

Preparing reports on departmental activities
Coordinating with managers of other areas
Controlling costs

Reporting the need for repairs in rooms
Reporting the need for repairs in common areas

Managing the department

Establishing work standards and procedures
Training and conducting employee briefings
Managing staff uniforms (issuing, replacing, etc.)
Scheduling vacations

Scheduling work shifts

Selecting personnel

Supervising timekeeping

Supervising and coordinating department staff

Managing personnel




Job: Housekeeper

Duties

Tasks

Cleaning and preparing
the rest of the room

Placing and/or replacing towels

Folding paper (hand and toilet paper) into specific
shapes

Cleaning the floor

Cleaning the bathtub or shower, including the enclosure
Cleaning mirrors

Cleaning the toilet fixtures in the bathroom

Cleaning and preparing the sink area in the bathroom
Replenishing amenities in the bathrooms

Cleaning and preparing
the bathrooms of the
rooms

Placing or removing decorations or furnishings
Folding towels in specific shapes (e.g., swan)
Cleaning furniture and fixtures

Cleaning floors and carpets

Cleaning windows, screens, and mirrors

Moving furniture in rooms or between rooms
Notifying the need for repairs

Dusting furniture

Emptying trash

Emptying and cleaning ashtrays

Replenishing amenities

Making the beds

Flipping mattresses
Making beds
Removing the dirty bedding

Cleaning and preparing
bathrooms in the common
areas of the hotel

Folding paper (hand and toilet paper) into specific
shapes

Cleaning the floor

Cleaning mirrors

Cleaning toilets

Replenishing hygiene products

Cleaning and preparing
the rest of the common
areas of the hotel (stairs,
furniture, corridors, etc.)

Cleaning furniture and fixtures

Cleaning floors and carpets

Cleaning windows, screens, and mirrors

Moving furniture

Notifying the need for repairs

Dusting furniture

Emptying trash

Emptying and cleaning ashtrays

Placing or removing decorations or furnishings

Other tasks

Cleaning and carrying out maintenance of work tools and
equipment

Replenishing cleaning carts with necessary material
Taking dirty laundry to the laundry room

Receiving training and attending employee briefings

Waiting and travel time
between rooms

Waiting and travel time between rooms




Job: Maitre d’’Head waiter/Head waitress

Duties

Tasks

Attending to customers at
the table service

Accompanying customers to their table
Receiving customers
Advising customers on the menu

Attending to customers

Assigning tables to customers

Responding to customer emails

Answering phone calls

Attending to and, if necessary, managing customer
complaints

Preparing estimates for customers

Managing the department

Controlling costs

Preparing reports on departmental activities
Ensuring compliance with health, safety, and
hygiene standards

Coordinating with managers of other areas
Designing actions to reduce food waste

Managing personnel

Training and conducting employee briefings
Managing staff uniforms (issuing, replacing, etc.)
Scheduling vacations

Scheduling work shifts

Selecting personnel

Supervising timekeeping

Supervising and coordinating department staff
Establishing work standards and procedures

Organizing and
supervising the menu

Checking menu prices

Informing staff about the daily menu
Planning menus

Supervising food quality

Supervising portion sizes and garnishes
Supervising food presentation

Organizing and
supervising the dining
area

Executing opening and closing procedures
Checking dining room cleanliness
Supervising the condition of equipment
Scheduling the use of facilities for events
Organizing table arrangements

Ordering and receiving
goods

Receiving equipment

Receiving supplies

Meeting and negotiating with suppliers
Ordering equipment

Ordering supplies

Conducting inventories

Inventorying equipment
Inventorying supplies

Supporting with charge
management tasks

Recording charges for additional services to the
customer’s account

Issuing restaurant invoices to customers
Processing payment of restaurant invoices

Supporting with service
preparation tasks

Setting cutlery and glassware for the restaurant
Restocking napkins, toothpicks, and other materials
Setting table linens




Placing cutlery, glassware, and plates on the table

Supporting with customer
service tasks

Giving the menu to customers
Attending to the special needs of customers
(intolerances, allergies, etc.)

Supporting with table
service tasks

Taking orders

Communicating customer orders to the kitchen staff
Preparing beverages

Serving beverages

Serving food

Job: Waiter/waitress

Duties

Tasks

Preparing the service

Chilling wine bottles

Setting cutlery and glassware for the restaurant
Refilling salt, pepper, sugar containers, etc.
Restocking napkins, toothpicks, and other materials

Preparing the tables

Moving tables
Setting table linens
Placing cutlery, glassware, and plates on the table

Attending to customers

Accompanying customers to their table

Giving the menu to customers

Advising customers on the menu

Attending to the special needs of customers
(intolerances, allergies, etc.)

Attending to and, if necessary, managing customer
complaints

Providing table service

Taking orders

Communicating customer orders to the kitchen staff
Preparing beverages

Serving beverages

Serving food

Managing service charges

Recording charges for additional services to the
customer’s account

Issuing restaurant invoices to customers
Processing payment of restaurant invoices

Clearing and cleaning
tables

Removing cutlery and glassware and taking them to
the kitchen for cleaning

Removing food scraps from plates and taking them
to the kitchen for cleaning

Drying and arranging dishes

Removing table linens

Cleaning the table

Clearing and cleaning the
restaurant

Cleaning and maintaining work tools and equipment
Emptying restaurant trash

Other tasks

Supervising the proper functioning of equipment
(beverage machines, etc.)

Answering phone calls

Receiving training and attending employee briefings




Receiving information about the menu and daily
specials

Job: Head cook

Duties

Tasks

Coordinating and
supervising kitchen
operations

Ensuring compliance with health, safety, and
hygiene standards

Organizing the repair of kitchen equipment
Supervising the cleaning and maintenance of
equipment

Coordinating and
supervising meal services

Designing actions to reduce food waste
Designing the presentation of dishes and food
displays

Incorporating culinary trends into the kitchen
Observing and tasting food

Planning food preparation

Planning menus

Compiling recipes

Supervising food quality

Supervising food preparation

Supervising food presentation

Preparing reports on departmental activities

Providing customer
service

Attending to and, if necessary, managing customer
complaints

Preparing estimates for customers

Meeting with customers to create special menus
(e.g., events)

Managing personnel

Training and conducting employee briefings
Establishing work standards and procedures
Managing staff uniforms (issuing, replacing, etc.)
Scheduling vacations

Scheduling work shifts

Selecting personnel

Supervising timekeeping

Supervising and coordinating department staff
Informing staff about the daily menu

Managing the department

Controlling costs
Coordinating with managers of other areas
Setting prices

Ordering and receiving
goods

Ordering equipment

Ordering supplies

Receiving equipment

Receiving supplies

Meeting and negotiating with suppliers

Conducting inventories

Inventorying equipment
Inventorying supplies

Supporting ingredient
preparation

Measuring food
Weighing food
Washing food




Cutting food
Peeling food

Supporting food
preparation

Roasting food

Boiling food

Baking food

Mixing food

Stirring food

Straining soups or sauces

Preparing dressings and sauces
Preparing appetizers

Preparing condiments and hors d'oeuvres
Preparing salads

Seasoning food

Ensuring proper storage and cooking temperatures
for food

Observing and tasting food

Portioning food

Wrapping food

Supporting plating tasks

Plating food

Distributing food to waiters for serving
Restocking salad bars and buffets
Carving and slicing meats and cold cuts

Job: Cook/Cook assistant

Duties

Tasks

Preparing ingredients

Measuring food
Weighing food
Washing food
Cutting food
Peeling food

Preparing meals

Roasting food

Boiling food

Baking food

Mixing food

Stirring food

Straining soups or sauces

Preparing dressings and sauces
Preparing appetizers

Preparing condiments and hors d'oeuvres
Preparing salads

Seasoning food

Ensuring proper storage and cooking temperatures
for food

Observing and tasting food

Portioning food

Wrapping food

Plating

Plating food
Distributing food to waiters for serving
Restocking salad bars and buffets




Carving and slicing meats and cold cuts

Cleaning and maintaining
kitchen hygiene

Cleaning and maintaining work tools and equipment
Cleaning surfaces and work areas

Disposing of waste

Emptying kitchen trash

Ensuring compliance with health, safety, and
hygiene standards

Managing supplies

Stocking cupboards and refrigerators
Informing supervisor of supply shortages for
ordering

Receiving supplies

Keeping records of supply consumption
Inventorying supplies

Other tasks

Supervising the proper functioning of kitchen
equipment

Supervising food preparation

Supervising and coordinating department staff
Planning menus

Receiving training and attending employee briefings
Receiving information about the menu and daily
specials

Receiving customer orders from waitstaff

Job: Head of reception

Duties

Tasks

Managing personnel

Scheduling vacations

Scheduling work shifts

Selecting personnel

Supervising timekeeping

Supervising and coordinating department staff
Training and conducting employee briefings

Managing the department

Coordinating with managers of other areas

Supervising and
coordinating department
activities

Controlling rates

Scheduling the use of facilities for events
Preparing reports on departmental activities
Reviewing future occupancy forecasts
Supervising billing

Supporting reservation
management before
arrival

Making reservations

Confirming reservations

Registering guest check-ins

Scanning guest documentation

Assigning rooms

Offering additional services or upgrades

Delivering room keys at check-in

Informing guests about the hotel and/or destination

Supporting guest
departure management

Collecting room keys at check-out
Requesting guest feedback on their stay
Processing payment for additional charges at
check-out




Processing payment for accommodation invoices
Issuing accommodation invoices to guests
Informing housekeeping of guest departures

Supporting customer
service tasks

Answering customer emails

Answering phone calls

Resolving guest inquiries at the hotel

Attending to and, if necessary, managing customer
complaints

Handling guests’ personal belongings

Making reservations for services requested by
guests

Communicating cleaning or maintenance requests

Job: Receptionist/Receptionist assistant

Duties

Tasks

Making room reservations

Make room reservations
Confirm room reservations

Check-in process

Registering guest arrivals

Scanning guest documentation

Allocating rooms

Handing over room keys at check-in

Informing guests about the hotel and/or destination
Offering additional services or upgrades

Check-out process

Collecting room keys at check-out

Soliciting guest feedback on their stay
Processing payment for additional charges at
check-out

Issuing accommodation invoices to guests
Informing housekeeping of guest departures
Handling guests’ personal belongings

Face-to-face customer
service

Addressing incidents

Resolving customer inquiries

Handling and, if necessary, managing customer
complaints

Making reservations for requested services

Remote customer service
- phone/online

Responding to customer emails

Addressing incidents

Resolving customer inquiries

Handling and, if necessary, managing customer
complaints

Making reservations for requested services

Other tasks

Replenishing reception materials
Communicating cleaning or maintenance requests

Job: Head of maintenance

Duties

Tasks




Coordinating the service

Attending to internal audits, public administration,
and tour operator inspections

Handling and managing customer complaints
Organizing repair projects to avoid disturbing
customers

Planning preventive hotel maintenance

Supervising the service

Conducting periodic inspections of the condition and
operation of equipment and facilities

Supervising services provided by external
companies

Managing personnel

Training and conducting employee briefings
Establishing work norms and procedures
Managing staff uniforms (distributing, replacing,
etc.)

Scheduling vacations

Scheduling work shifts

Selecting staff

Supervising timekeeping

Supervising and coordinating staff in the area

Managing the department

Seeking ways to reduce hotel operating costs and
save energy

Controlling costs

Coordinating with managers of other areas
Maintaining records of maintenance interventions
Creating department activity reports

Ordering and receiving
supplies

Ordering equipment

Ordering supplies

Interacting with service provider companies
Receiving equipment

Receiving supplies

Meeting and negotiating with suppliers
Requesting and analyzing supplier quotations

Conducting inventories

Conducting equipment inventories
Conducting supply inventories

Supporting equipment and
facility maintenance tasks

Cleaning and maintaining work tools and equipment
Performing maintenance on equipment and
machinery in other areas (coffee machines, washing
machines, etc.)

Performing simple maintenance tasks

Maintaining lighting equipment

Checking and treating the water supply

Taking water samples from all facilities

Applying insecticides or fumigants

Supporting resolution of
room equipment issues

Resolving issues with room access systems

Supporting gardening
services

Operating equipment for maintaining green areas
Maintaining the irrigation system




Job: Maintenance officer

Duties

Tasks

Maintaining equipment
and facilities

Cleaning filters and showers to control Legionella
Cleaning and maintaining work tools and equipment
Cleaning surfaces and work areas

Performing maintenance on equipment and
machinery in other areas (coffee machines, washing
machines, etc.)

Performing simple maintenance tasks

Maintaining lighting equipment

Painting or repairing walls, roofs, floors, and
structures

Keeping records of maintenance interventions
Checking and treating the water supply

Taking water samples from all facilities

Applying insecticides or fumigants

Assembling and placing
equipment

Installing sanitary fixtures

Assembling room equipment
Assembling furniture

Installing or repairing wiring systems
Installing or repairing plumbing systems

Resolving room
equipment issues

Resolving air conditioning issues
Resolving TV issues

Resolving safe issues

Resolving room access system issues

Providing gardening
services

Placing signage

Building fences

Operating equipment for maintaining green areas
Caring for the lawn

Maintaining gardening tools

Maintaining irrigation systems

Receiving training and attending employee briefings
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