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EXECUTIVE SUMMARY

Between March 2018-October 2019 an online questionnaire was disseminated to learn

about how people feel about the use of robots in travel, tourism, and hospitality. After

a draft version of the questionnaire was checked and finalized with the assistance of

experts in the field, the original questionnaire was translated from English into 11 other

languages by native speakers. In October 2019, the survey was closed and the resulting

sample had 1676 respondents from 103 countries and territories.

The major findings of the research are:

Respondents tend to favour using robots to collect garbage, clean common
areas, and carry or store luggage, while respondents tend to be against using
robots to offer security services or assist in emergency situations.

Respondents are slightly more in favour of using robots for the check-out
process than for other aspects of the reception experience in a hotel.

In general, respondents consider robots as very suitable for housekeeping tasks,
and show support for robot use for the delivery of laundry and the taking of
laundry orders.

The respondents, as a whole show a general willingness to have robots do many
tasks in the food service industry, apart from preparing food.

In terms of personal services offered by robots in the travel, tourism, and
hospitality industry, the respondents did not show a high level of approval for
such services as hairdressing, giving massages, dancing with guests, or
babysitting.

In terms of the use of robots for events, the data suggest that respondents are
generally in favour of using robots to supply information to event participants.
The data from the survey show a great deal of scepticism in terms of accepting
the use of self-driving vehicles, whether a car, train, bus, ship, or airplane. Self-
driving airplanes are the technology that respondents seem to be most against.
The data suggest that customers expect that the use of robots will cause a

reduction in costs to them as end consumers of services.
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Chapter1

INTRODUCTION

Similar to other service firms!, travel, tourism, and hospitality companies have started
to actively use social robots in serving their customers®. The first hotel staffed with
robots, Henn na hotel (http://www.h-n-h.jp/en) was opened in 2015 in Nagasaki, Japan.
The hotel was considered as a disruptive innovation and received significant media
and academic attention since then. Other robot-staffed hotels opened as well. Robots
are used in hotels for room service delivery and as robotic concierges*, in museums and
art galleries®, as cooks, hosts and waiters in restaurants®, for food and drink order
delivery’, during events®, as autonomous vehicles / taxis®, in theme parks!®, for
provision of information and cleaning at airports!!, and for the implementation of

many other activities.

Robots perform the repetitive, dull, dirty, and dangerous tasks that human employees
prefer to avoid!?>. Their adoption is driven not only by the economic factors (e.g.
competitiveness, costs, or service quality'®), but by the lack of sufficient human
employees as well due to low birth rates in developed economies . From the
perspective of the travel, tourism, and hospitality companies, robots transform their
business processes'> — operations, marketing'¢, human resource management, and
financial management. On the one hand, robots can be used to create experiences for
tourists', they increase the service capacity of companies that adopt them, improve
productivity, save employees’ time, and generate additional revenues'®. On the other
hand, robots are relatively expensive at the moment™ with limited technological
functionalities, they require reengineering of service processes and adapting the
premises of the property (e.g. hotel, restaurant, airport, and other transport station) to
be robot-friendly®. Therefore, companies need to implement a comprehensive cost-

benefit analysis before deciding to adopt service robots?'.

From a customer perspective, robots are service agents that deliver services to them.
Customers have different attitudes towards robots*> and willingness-to-pay for robot-

delivered services ?. Furthermore, they have different preferences about which



services, activities, and tasks are suitable for robotisation, shaped by their attitudes
towards robots in general, gender?, and occupation®. These preferences influence
customers’ intentions to use service robots in a travel, tourism, and hospitality
context?*. Henn na hotel has learned this first-hand. In January 2019, the hotel
announced that it had terminated the use of half of its robots, because they caused more
work for the human employees and annoyed some of the customers?. It turned out
that not all customers accepted the robots and considered that some of the activities

performed by robots in the hotel were not suitable for robotisation.

In light of the above discussion, this report presents part of the results of the first global
study on customers’ perceptions on robots in travel, tourism, and hospitality
implemented by the authors in 2018-2019. Specifically, the report presents the
methodology of the research and elaborates on the key results regarding the activities
that customers perceive as appropriate for robotisation, their preferences to be served
by robots, and their willingness-to-pay for robot-delivered services. Finally, the report
provides recommendations to travel, tourism, and hospitality companies how to

implement successfully robotic technologies in their operations.



Chapter 2

METHODOLOGY

This research project received ethics approval from Ball State University, USA (IRB
protocol #1194315-1). Data collection took place during the period March 2018-October
2019 via an online questionnaire. The draft versions of the questionnaire were checked
by experts in the field and the necessary corrections were made. The final version was
developed in English language and translated into 11 other languages by native

speakers.

The link to the questionnaire was distributed by email and in various social media
groups and pages. Hosco (an online network of hospitality schools, employers, and
talents) and the administrators of different social media pages shared the link to the
questionnaire to their followers. Unfortunately, none of the contacted hotel
corporations or online travel agencies agreed to share the link to their social media
followers — they either did not respond to the emails or explicitly declined to do it. In
order to stimulate participation®, respondents were given the opportunity to win one
of five electronic vouchers worth $100 each. Funding for the vouchers was provided

by Zangador Ltd., Bulgaria.

The questionnaire included several blocks of questions. This report focuses on those
questions that related to respondents’ perceived appropriateness of robot use in the
implementation of different tasks in travel, tourism and hospitality companies, their
preferences towards the “human employees-robots’ ratio when using travel, tourism,
and hospitality services, and their willingness-to-pay for fully robot-delivered travel,

tourism, and hospitality services.

The final sample includes 1676 respondents from 103 countries and territories. Figure
2.1. presents a map with the geographic distribution of respondents, while Table 2.1.

provides a more detailed breakdown by gender, age, and country of residence.



Table 2.1. Demographic characteristics of respondents

Frequency Percent

Gender Male 775 46.2
Female 901 53.8
Age 18-30 824 49.2
31-40 405 24.2
41-50 253 15.1
51-60 128 7.6
61-70 56 3.3
71+ 10 0.6
Country of United States of America 409 24.4
residence  Bulgaria 324 19.3
China 79 4.7
India 70 4.2
Taiwan 63 3.8
United Kingdom of Great Britain and Northern Ireland 60 3.6
Turkey 50 3.0
Italy 48 29
Russian Federation 37 2.2
Portugal 35 21
Malaysia 32 1.9
United Arab Emirates 30 1.8
Spain 24 1.4
Brazil 23 14
Germany 21 1.3
France 20 1.2
Ukraine 15 0.9
Cyprus 14 0.8
Australia 13 0.8
Netherlands 13 0.8
South Korea 13 0.8
Finland 12 0.7
Canada 11 0.7
Austria 10 0.6
Indonesia 10 0.6
Other 78 countries 240 14.3
Total 1676 100.0




Figure 2.1. Geographic distribution of respondents



Chapter 3

PERCEIVED APPROPRIATENESS OF ROBOT USE IN TRAVEL,
TOURISM AND HOSPITALITY

The respondents to the survey were asked to rate eighty different activities/tasks that
they would personally consider as appropriate to be performed by service robots in
travel, tourism, and hospitality companies. Respondents were given a seven-point
scale with which to respond, with extremely inappropriate (1) on the lower end to

extremely appropriate (7) on the higher end of the response scale.

Figure 3.1 below illustrates the mean responses for the general activities shared by all
travel, tourism, and hospitality companies. The findings illustrate that there is a great
deal of variation in terms of what respondents judge to be appropriate for service
robots to do. The consensus of the respondents is that garbage collection is a task that is
very appropriate for robots to do, with a mean response of 5.79 on the seven-point
appropriateness scale for that activity. This stands in contrast with serve as

guards/security, something only receiving a mean score of only 3.92.

What is noteworthy is that in terms of how respondents measure the appropriateness
of the use of service robots for tasks, those tasks that are considered unpleasant to
humans, such as lifting heavy things, carrying things, and cleaning common areas; are
the most likely to be rated in ways that illustrate the respondents find it appropriate to
use a robot for the task. On the other hand, the findings show that respondents are
much less likely to find it appropriate to use a service robot in positions in which

human health and security or human judgement is highly valued.
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Check-out | 5,07
Guiding to the room | 4,88
Check-in | 4,88

0,00 1,00 2,00 3,00 4,00 5,00 6,00 7,00

Figure 3.2. Perceived appropriateness of robot application in travel, tourism, and hospitality —

hotel reception

When asked about the appropriateness of using robots for the reception in hospitality
establishments, using the same seven-point appropriateness scale, the mean values
were quite close for all three activities, as shown in Figure 3.2. However, there is some
indication that respondents found that the use of robots for the check-out process was

slightly more acceptable than some other aspects of the hotel reception.

e For the check-out process the mean appropriateness score of respondents was
5.07, a score slightly higher than how respondents rated other aspects of the use
of service robots for the check-in process.

e For the check-in and guiding guests to the room, the mean appropriateness score
was only 4.88.



Delivering ready laundry [N 564
Delivering new towels, linen, etc. [ NG 552
Laundry service | G54
Taking customer orders for new towels, linen, etc. || NRBINIEEEEE !
Taking customer orders for laundry [ N RN .14
Ironing service [N 24
Cleaning the room [N .18

0,00 1,00 2,00 300 400 500 600 7,00

Figure 3.3. Perceived appropriateness of robot application in travel, tourism, and hospitality —

housekeeping

In general, respondents were very supportive of using robots for housekeeping
activities as Figure 3.3 shows. There was some variation in the responses - the mean
responses show that laundry-related activities (delivering ready laundry, delivering new
towels, linen, and laundry service) seem to be the tasks that most consider most

appropriate for robots to do.

e The delivery of ready laundry was found to be the task most appropriate for
robots to do (mean score from respondents was 5.64).

e C(leaning the guest’s room was considered the least appropriate from the
housekeeping activities, only garnering a mean response of 5.18 from the
respondents, but nonetheless much above the mid-point (4) of the seven-point

scale used in the questionnaire.



Taking orders for room service |GGG 5,38
Cleaning the table |GGG 5,20
Delivering food and drinks in room service I 5,16
Providing information about the menu  IEEEEEEEEEEENE——— 5 14
Taking orders in the restaurant I 4,97
Guiding guests to tables in the restaurant NI 4,84
Serving food in the restaurant I 1,54
Serving drinks in the restaurant/bar IS 4,52
Making drinks (coffee, tea, cocktails) in the restaurant/bar NGNS 4,52
Cooking food GGG 3,76

0,00 1,00 2,00 3,00 4,00 5,00 6,00 7,00

Figure 3.4. Perceived appropriateness of robot application in travel, tourism, and hospitality —

restaurants, food and beverages

Figure 3.4 shows the mean responses about the appropriateness of using robots for
various tasks in restaurants. The results are suggestive that robots would be most
accepted for taking orders, cleaning the table, delivering food and drink, or the provision of
information about the food; while the making of food and drink and the delivery of food and

drink in the restaurant/bar are considered more appropriate for humans.

e The consensus of the respondents is that the taking of orders for room service is
the task that is most appropriate for robots, with regards to food service,
garnering a mean score of 5.38 on the seven-point appropriateness scale.

e However, the cooking of food seems to be something that respondents thought
was much better left to humans, only earning a mean score of 3.76.

e Serving food and drink and making drinks was only considered slightly more

appropriate than cooking the food, earning a mean score of 4.52 to 4.54.
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Playing games with the guests [N 4,37
Entertaining the guests NN 4,35

Provision of very short 1-2 hour workshops to guests
(e.g. on gardening, cooking, painting, astronomy, etc.)

Massages [N 5,73

I 4,05

Dancing with guests [N 3,36
Hairdressing NN 3,12
Babysitting NN 261

0,00 1,00 2,00 3,00 4,00 5,00 6,00 7,00

Figure 3.5. Perceived appropriateness of robot application in travel, tourism, and hospitality —

additional services in hotels

When asked about other services that robots could do in travel, tourism, and hospitality
setting, there was a great deal of variation, as shown by the mean respondents’ ratings.
Generally, playing games with the guests and entertainment were seen as more
appropriate for robots than those dealing more closely with a person’s personal space,
as the data in Figure 3.5 show. The data suggest that respondents feel comfortable with
robots entertaining them but are more cautious about leaving a child’s welfare in the
hands of a robot, manipulating a person’s hair, dancing with guests, or giving

massages to clients.

e The results show that respondents are generally accepting of entertainment for
guests and educating guests (mean scores between 4.05 to 4.37).
e However, there is a great amount of scepticism, as shown by the data, since the

mean appropriateness rating for babysitting by a robot is only 2.61.
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Provision of information about the offers
- : L
(in the office of the agency / TIC)
Robot tour guide in the destination (outside _ 457
the office of the agency / TIC) r
0,00 1,00 2,00 3,00 400 5,00 6,00 7,00
Figure 3.6. Perceived appropriateness of robot application in travel, tourism, and hospitality —

travel agencies and tourist information centres

Respondents were asked about the use of robots by travel agencies and tourist
information centres. Findings indicate that the provision of information is generally
considered appropriate for robots but that respondents expect more human

intelligence and interaction from a tour guide.

e The provision of information seemed somewhat more agreeable to respondents,
with a mean of 5.18.
e The appropriateness of using a robot as a tour guide was not as highly rated as

being appropriate (mean 4.57).

Automation of rides |GGG 451
Robotic control of the rides [N ;56
Serve as robot-entertainers / show participants || N NRRRNEMEEEEE 4,46

0,00 1,00 2,00 3,00 4,00 500 600 7,00

Figure 3.7. Perceived appropriateness of robot application in travel, tourism, and hospitality —

theme parks

When asked about theme parks and robots, there was little variation in responses in
terms of how respondents felt that robots should be employed, as Figure 3.7 shows.
However, there is an indication that the automation of rides is rated somewhat more

as an appropriate task for robots than the others asked about.

12



Providing information about the event I 5,50
Guiding the participants to theirseats [N 5,01
Serving drinks during the event NS 4,71
Serving food during the event [N 4,67
Serve as robot-entertainers / show participants [N 4,46

0,00 1,00 2,00 300 400 500 600 7,00

Figure 3.8. Perceived appropriateness of robot application in travel, tourism, and hospitality —

events

When asked about how robots could be used in events, there was a great deal of
variation with regards to how respondents felt it was appropriate to use robots, as
Figure 3.8 illustrates. As with some other issues asked about, the provision of information

seems to be deemed as something most appropriate.

e The mean response of those asked about the appropriateness of using robots for
the provision of information about an event was 5.50.

e However, there was also a great deal of agreement that robots should also be
used to guide people to seats (mean score of 5.01).

e However, there seem to be much less enthusiasm towards the other ways that it

was considered for using robots for events.

Providing information about the exhibits _ 5,57
Robot tour guide in the museum / gallery _ 5,09

0,00 1,00 200 3,00 4,00 500 600 7,00

Figure 3.9. Perceived appropriateness of robot application in travel, tourism, and hospitality —

museums and galleries
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Respondents were also asked about museums and galleries and the appropriateness of
using robots to provide information or to guide guests. Figure 3.9 illustrates the mean
scores of the respondents. It illustrates that respondents are slightly more in favour of

using robots to provide information than to guide guests in a gallery or museum.

Cleaning the vehicles | 5 o4
The car iselectric | 563
Robotic car key delivery [N 551
The car is opened and started by access code received with I ;22

the booking (no physical key)

The car goes to a gas station / charging station automatically I g8

when fuel tank / battery is below a specific limit
Self-driving cars |GGG 4,65

0,00 1,00 2,00 3,00 4,00 5,00 6,00 7,00

Figure 3.10. Perceived appropriateness of robot application in travel, tourism, and hospitality

— rent-a-car

Respondents were also asked about the appropriateness of using robots in car rental
operations. The results illustrate significant variation in terms of what is expected to be
appropriate for robots in car rental operations, generally showing some scepticism in

terms of self-driving cars.

e While there is a general consensus that robots should be used to clean the car
(mean score of 5.64)

e The mean of 4.65 with regards to having self-driving cars suggests some
scepticism of the efficacy and safety of that technology, although the mean is
slightly above 4 (mid-point of the 7-point scale).

14



Providing information about the trip/flight/route |GG 5,72
Providing information about the vehicle [N 5,70

Providing information about the safety and security
procedures and regulations on board

Check-in (e.g. at airports) |G 5,36

I, 5,65

Guiding the passengerto the seat [N 5,10
Self-driving trains [N 4,40
self-driving buses [N 4,12
Self-driving vessels (e.g. ships, cruise ships) [INNNNEGEGE 4,01
Self-driving planes NN 3,73

0,00 100 2,00 300 400 500 600 7,00

Figure 3.11. Perceived appropriateness of robot application in travel, tourism, and hospitality

— airplanes, buses and trains

Respondents were also asked about the appropriateness of using robots for various
modes of transportation (airplanes, buses, and trains). Consistent with the findings
above, it was found that there is a moderate amount of scepticism with regards to the
use of self-driving forms of transportation, while there is more support for the use of

robots in other aspects of transportation modes.

e The use of self-driving planes only had a mean appropriateness score of 3.73.

e The use of self-driving vessels on water only had a mean value of 4.01.

e The use of self-driving buses only gathered a mean value 4.12

e The use of self-driving trains was the mode of transportation that had the highest
level of approval with a mean appropriateness score of 4.4, probably because

some respondents have already used automated metro trains.

15



Provision of information about departures/arrivals [N 5,85
Provision of information about seat/berth availability [N 5,32

Provision of information about ticket prices / fees NN 5,81

Provision of information about special legal
regulations, visa formalities, etc.

—— 5,47

000 100 200 3,00 400 500 6,00 7,00

Figure 3.12. Perceived appropriateness of robot application in travel, tourism, and hospitality

— airports and other train stations

Respondents were also asked about how appropriate it would be to use robots in
airports and other transport stations. There was little variation in the responses, as the
mean responses for each of the tasks asked about received nearly identical scores, with
the exception of the provision of information about legal and visa regulation, as Figure
3.12 illustrates. Nevertheless, all means were significantly higher compared to the
mean values for other tasks and tourism sectors such as theme parks or additional

services in hotels.

16



Chapter 4

PREFERENCES TOWARDS HUMAN EMPLOYEES-ROBOTS RATIO

Respondents to the survey were asked about their preferences with regards to how
robot- or human-intensive they would expect their experiences to be in various venues
regarding travel, tourism, and hospitality. Figure 4.1 below illustrates the mean
responses on a seven-point preference scale in which 1 represents a preference to be
only served by robots and 7 represents a preference to be served only by humans.
e The data show that there is more of a preference for human service in restaurants
and bars (mean response 5.05 and 5.12, respectively).
e However, on the other end of the spectrum of preferences, there seems to be a
greater willingness to be served by robots in train stations (4.25), bus stations
(4.26), and rent-a-car establishments (4.3); although the actual mean values
indicate that respondents would prefer slightly more human employees than

robots in these service settings.
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Bar I ——— 5,12
I 5,05
I ———— | 4,89
Ship / cruise ship NG 4,81
Travel agency I 4,73
I —————— 4,71
. 4,68

Restaurant

Airplane

During an event (e.g. concert, congress, exhibition)

Hotel

Port

Train

Bus

Airport

Museum [ gallery

Room service

Tourist information centre
Rent-a-car

Bus station

Train station

4,52
4,52
4,48
I A,a7
———— 4,45
I ——— 4,34
I — 4,33
4,30
I ———— 4,26
I —— 4,25

0,00 1,00 2,00 3,00 4,00 5,00 6,00 7,00

Figure 4.1. Preferred human-employees-robots ratio

Note: Coding: 1-1 prefer to be served only by robots, 4- I prefer to be served by
approximately equal number of human employees and robots, 7-I prefer to be served

only by human employees

18



Chapter 5

WILLINGNESS-TO-PAY FOR ROBOT-DELIVERED SERVICES IN
TRAVEL, TOURISM AND HOSPITALITY

Respondents were asked to rate their willingness to pay in an operation that is fully
robotized. The responses to the question of paying for fully robotized services is shown
in Figure 5.1, with positive numbers indicating a willingness to pay more and negative
numbers illustrating a willingness to pay less compared to the price of the same service
provided only by human employees. The findings illustrate that across the board,
respondents feel that robotized services should make the services cheaper and expect
to pay less. However, the findings also show that the most radical reduction in costs

that respondents expect should take place in bars and restaurants.

Entrance fee for a museum / gallery -7 O I —
Bus ticket -8, 00 1
Event ticket (e.g. concert, congress, exhibition) -8, 04—
Rent-a-car -8, 08 N —
Train ticket -8, 1
Flight ticket -8,24
Ship ticket 8,38
Room service -8, 64—
Tourist information centre services -8,65 I ——
Cruise package AN e —
Hotel accommodation -8, 35 |
Travel agency services -9, 15—
Bar drinks -9’53 |
Restaurant -0, 62 e —
-12,00 -10,00 -8,00 -6,00 -4,00 -2,00 0,00

Figure 5.1. If you were to be served entirely by robots in the following industries, instead of
human employees, how much would you be willing to pay for a fully robotised service

compared to a service fully delivered by human employees?

Note: Percentage difference compared to the price of a fully human-delivered service

19



Chapter 6

CONCLUSION AND RECOMMENDATIONS

The findings of this global survey on the use of robots in travel, tourism, and hospitality

shows that there are patterns in terms of how people consider the use of robots in these

industries. The findings suggest that:

There is a perception that robots are best used for unpleasant tasks such as
disposing of garbage, cleaning up areas, and carrying and storing heavy items.
Thus, it seems that the public is most in favour of using robots to do menial and
difficult physical work that may be unpleasant for humans to do.

People perceive that robots should not be used in position that require
sophisticated judgement calls, such as security work or assisting guests during
emergencies.

The public seems to be generally accepting of using robots to deliver services at
receptions in hotels and other accommodation facilities.

The public generally accepts the use of robots in housekeeping operations,
especially if they are used to deliver things to the guest.

There is a high level of scepticism with regards to allowing robots to prepare
food, although there are many other tasks that many are in favour of using robot
to do in a bar or restaurant.

There is a great deal of suspicion in terms of using robots to babysit or provide
hairdressing services, while providing other services to guests, such as
entertainment seems to be more likely to be accepted by the public.

There is a general perception, as reflected in many of the tasks asked about, that
robots are useful and acceptable as machines that can provide information to
customers.

There is a high level of scepticism with regards to having self-driving
technologies (self-driving car, busses, trains, cruise ships, and airplanes),
especially when the self-driving technology is in an airplane.

The public seems to expect that in restaurants and bars, there should be more
human interaction than robotic interactions, although there are other facilities

(rent-a-car, bus stations, and train stations) where there is not such a high

20



expectation of human interaction and thus, robots may be more present in the
labour force.
e The general consensus of the public is that robots should drop the cost of

services provided, especially in the provision of food and drink.

There seems to be a good deal of data that reinforces the notion that robots should do
the dangerous, dull, and dirty work that humans presently do but also that there is
significant support for the use of robots in providing information to tourists and
travellers. The findings suggest that the public generally accepts that robots should be
used for some dull, dangerous, and dirty jobs but is especially sceptical of using robots
for tasks that require more nuanced judgement, especially if those tasks can be directly
linked to the wellbeing of humans, such as working as a security guard, babysitting, or
flying an airplane. The use of robots in these industries, then, should be done in a
cautious way that enables customers to see the benefits, keeping service levels high and

cutting the cost of services to the end-user.

The future is more automated and travel, tourism, and hospitality industries have to
realize that®. The technologies that allow for automation improve in quality by the day
and the demographics in developed countries illustrate a long-term labour shortage in
service industries®. This research is one small step towards assisting the industry to go
forward in an intelligent way that gives guidance, assessing which tasks may be
automated with little resistance from the public and highlighting those that may be
automated although there is public scepticism with regards to the automation of those

tasks.
The future is more robotic than the present, but humans will not go the way of the
horse. This research should assist in showing industry the best path towards further

robotization, while keeping the human in charge and better served by the robots.

May the Robotic Force be with You!
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