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EXECUTIVE SUMMARY

The

report focuses on some of the digital technologies in tourism and hospitality,

namely:

LKL LK LK LK LKL KKK KLK KL

It
Vv

Vv

Vv

digital displays
kiosks
mobile applications
smart appliances
intelligent automation
chatbots
biometric technologies
voice-controlled virtual assistants
virtual and augmented reality
Drones
robots, and
the internet of things.
discusses the scope of technologies and the areas of their application.

From the perspective of tourists, it looks at technologies they could use during the
pre-trip, trip and port-trip stages of their travel.

From the perspective of tourism and hospitality companies, it looks at
technologies that could be incorporated in the four functional areas of the
companies (operations, human resource management, marketing, and finance)
and outlines the role of technology in each of them.

The report critically evaluates the factors that determine the choice of a
technological solution, namely technology-related, task-related, economic,
company-related, customer-related, employee-related, partner-related,
competitive, and macroenvironmental factors.

Additionally, the report delves deeper into the specific digital technologies and
discusses their characteristics, advantages, disadvantages and application in
tourism and hospitality context.

Finally, a list of exhibitions on digital technologies for tourism and hospitality
companies is provided to help managers in their investment decisions.
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TECHNOLOGIES IN TOURISM AND HOSPITALITY: AN INTRODUCTION

1. Overview of technologies
1.1. Types of technologies

Tourism is a technology-driven industry. Tourists use booking websites, apps and social
media to learn about a destination and service providers there, plan, book and pay for
the trips. Online Travel Agencies communicate with their customers through chatbots.
Hotel guests check-in with the help of kiosks and enter their rooms with magnetic cards
or mobile apps. Robots deliver room service, clean floors, prepare drinks in bars and
serve dishes in restaurants. Revenue management software supports hotel managers
to forecast room sales and set prices. Technologies permeate every aspect of tourism
and hospitality.

The technological landscape in tourism is vast and includes a diverse scope of
technologies!. Some of them are devices (e.g. computers, robots, drones, tablets,
smartphones, smart speakers, headsets, digital displays, kiosks, etc.) while others exist
in the virtual space only (websites, desktop applications, mobile apps,
virtual/augmented reality apps, chatbots and voicebots, etc.). Some of the technologies
require the application of artificial intelligence (e.g. chatbots, voicebots, robots, voice-
activated devices, virtual/augmented reality, etc.) while others (digital displays, kiosks)
do not. Some technologies are widespread (e.g. smartphones) while others still have a
more limited adoption by tourism and hospitality companies (e.g. robots,
virtual/augmented reality apps).

In practice, the whole hospitality experience of tourists and nearly all front-of-house
tasks (involving tourists) and back-of-house tasks (not involving tourists) in a
tourism/hospitality company can be automated and provided with the help of some
technological solutions. The COVID-19 pandemic strengthened the importance of
technology in post-pandemic tourism?. The question is whether this is necessary and if
yes, which tasks are automatable and should be automated, and which are the
appropriate technological solutions to do it. This report focuses on the last question and
elaborates on the advantages, disadvantages and application of various digital
technologies in tourism and hospitality context.
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1.2. Areas of application of technologies

1.2.1. Touristodos perspective

From the viewpoint of the tourist, technologies are used in every stage of a tourist trip
and Figure 1 provides selected examples of some of the technological solutions in each
of them. The role of technology is also different in these stages. In the pre-trip stage,
technologies (websites, social media, apps, etc.) aim to inspire people to undertake a
tourist trip and to facilitate their bookings. During the trip, the main role of technology
(robots, virtual/augmented reality, in-room devices, etc.) is to create the tourist
experience while after the trip technologies (review websites, social media) facilitate
touristso reflection on the trip. It i s evid
websites and social media) can be used in all stages of the trips while other will have a
greater role in a particular stage (e.g. transportation vehicles, robots and kiosks during
the trip). The customers are interested in the easy use of technology, its security,
interactivity, reliability and the value it brings to their travel experience®. Too
complicated websites, insecure payment options, slow loading of the app,
malfunctioning of a kiosk/robot, etc., create dissatisfaction with the technology and
negative word-of-mouth.

V Social media V Transportation vehicles V Review websites
V Smart phones and apps V Robots V Social media, etc.
V Chatbots V Kiosks

V Virtual reality V Augmented and virtual

V Voice-controlled reality apps

devices V Voice-controlled

V Websites, etc. devices

V' In-room tech
V Social media, etc.

y y
The main roles of technology

Inspiration

Booking Create tourist experiences Reflection

Figure 1. Application of technologies based on the tourist trip stage
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1.2.2. Hospitality companyo6s perspective

From the perspective of the hospitality company, the huge variety of technologies can
be applied in each of its four functional areas: operations, human resource
management, marketing and financial management, some of which are shown on
Figure 2 below.

Operations Human resource Marketing Finance
management

V Kiosks V Apps V Websites V Desktop
V Chatbots V Websites V CRM systems applications
V Digital displays V Intelligent V Revenue and V Mobile apps
V' Apps automation, etc. pricing V Blockchain
V Smart devices management V Intelligent
V Websites systems automation, etc.
V Intelligent V Apps
automation V Social media
V Augmented and V Chatbots
virtual reality V Digital displays
V Robots, etc. V Kiosks
V Smart appliances
V Blockchain
V Augmented and
virtual reality, etc.
y y
The main roles of technology
Streamline , Attracting and A , :
: Supporting  human : . . Facilitating financial
operations ‘ . mteyactmg with the management
Cre_ate experiences management tourists Payments
Deliver services Booking

Figure 2. Application of technologies based on the functional area

Some technological solutions (such as websites and desktop applications) have a broad
applicability in all functional areas of the company, while others (e.g. kiosks and
chatbots) are more widely used by a specific department (kiosks by Operations, i.e. the
Front Office of the hotel, while chatbots by the Marketing and Sales department).
Technologybés main roles vary a | ot. Il n mar ket
they help companies attract and interact with tourists as well as facilitate the booking
process. In operations, technology is an integral part of the service delivery process, i.e.
serving the guests in a hotel or restaurant (preparing food, issuing room key). Here
technologies help hospitality companies to create experiences for tourists and to
streamline operations, i.e. to make back-of-house and front-of-house processes more

6
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efficient, e.g. by shortening the time to perform a task/serve a customer or minimising
operational mistakes caused by tourists or employees. In the HR department, for
instance, technologies support the management of human resources through data
collection, analysis and maintaining employee records. Finally, desktop applications,
mobile apps, intelligent automation and other technologies facilitate payments and the
financial management of hospitality companies.

It should be noted that the departments in a hospitality company have different
perspectives in the decision process for the introduction of new technologies and often
these perspectives can be conflicting. Operations (represented by the Rooms Division
in a hotel, for example) is not interested in the costs of technology (e.g. a kiosk or a
cleaning robot) but how it can help department employees deliver the service effectively
and efficiently. The Marketing Department is not much concerned with the technology
costs either but Its managers would put
facilitate the work of department employees to attract and interact with the guests and to
generate sales (bookings). The Human Resource Management Department will pay
attention to the skills and training employees need to use the new technology. The
Accounting and Finance Department, on the other hand, usually puts a great emphasis
on technol ogy6s ceflicsencg or potentiallg genetatedcarevenuet Neither
of these perspectives is comprehensive and universally true. A decision to invest in a
new technological solution needs to provide a more holistic perspective that balances
the views of the different departments in a tourism/hospitality company. This is what the
next section of this report tries to achieve.

2. Key considerations in choosing a technological solution

The decision to invest in technology and the choice of a specific technological solution
is not an easy one. Too often hospitality companies focus on fancy technologies that do
not add value to their customers or end up making more work for their employees. A
classic example is the robotised Henn na hotel in Japan. When it opened its doors in
March 2015, it was praised as a highly innovative hotel that epitomised the future of
hospitality. In January 2019, however, the hotel turned off half of its robots because
some of them created more work for the employees or annoyed the guests®.
Additionally, companies often disregard some technological solutions because they are
expensive without considering the benefits that these solutions could bring. Moreover,
each technology has its own advantages, disadvantages and applicability in tourism and
hospitality context. What may work in a manufacturing company or in a non-tourism
service company, may not work in a hotel or a restaurant and vice versa. Therefore,
hospitality companies need to consider a broad scope of factors when they take
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investment decisions. Figure 3 provides an overview of some of the most important

factors.
Technologyrelated q Companyrelated Customerrelated
wFFeatures and wasks the technological wCosts wCompany wWillingness to use
functionalities solutions will be used oRevenues characteristics technology
uBafety issues for oProductivity «Corporate culture wWillingness to pay for
«Privacy concerns uEffects on jobs: wDperations / service technologydelivered
wCompatibility and substitution, delivery system EE(CES
integration enhancement, oMarket positioning
transformation
Employeerelated factors Partnerrelated factors Competitors Macro?;(\:/tl(r)?gmental
wWillingness to use oPartner requirements wCompetitors' actions aDemography and labour
technology supply
wAutomation fears ol_egislation
oSkills uBiosecurity
oRemuneration
aDecent work

environment

Figure 3. Key considerations in technology investment decisions

2.1. Technology-related factors

The technology-related factors are probably the most important ones because they

show what a specific technology can and cannot do, and how easily it can do it. Hence,

the features and functionalities of technological solutions need to be evaluated and
compared to companyods needs. Some exempl ar qu
need to consider include:

1 What can customers do with the mobile application or kiosk?

T How |l ong does a droneb6s battery | ast?

1 What languages can a social robot or a voice-controlled device understand?

1 What is the electricity consumption of the device?, etc.
Here, the ease of use is of vital importance because too complex technological
solutions will not be effectively and efficiently utilised by the tourists and/or the
employees. For instance, room service delivery robots have a very user-friendly
interface and require the robot users to press only a couple of buttons to open the lid of
the robotdés container, pl ace the ordered iten
employee), and to open the lid of the container and direct the robot back to the
reception (the guest). Many technological solutions also have automatically executed
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functions in order to avoid reliance on the user and prevent mistakes during use i e.g. if

a hote | guest does not close the | id of-120 room
seconds to direct the robot to the reception, the lid is automatically closed and the robot

goes to its station.

Safety and privacy concerns are important aspects of smart technologies. Usually
robots, chatbots, voice-controlled devices, biometric, face-recognition and other smart
technol ogies coll ect a | ot of data such as
etc. The leakage of these data might harm the tourists, employees, managers, owners

or other stakeholders. That is why, it is necessary that the technological solutions not

only function properly but they protect the data they collect from unauthorised access to

avoid GDPR (General Data Protection Regulation) violation.

Finally, technological solutions have to be compatible and integrated with other
solutions to work smoothly. For example, the revenue management software should be
able to read the data in the Property Management System or be entirely integrated in it.
A room service delivery robot needs to be able to communicate with the lift and
telephone systems of the hotel to move within the premises of the hotel and to inform
the guest that it has arrived in front of the room.

2.2. Task-related factors

The technological solution is acquired to perform specific tasks i provide information,
make a booking, deliver room service, open the door of the guest room, clean the floor,
disinfect facilities, input data from the email in the Property Management System of a
hotel, etc. Therefore, it must be congruent to the tasks that the hospitality company
needs to be implemented. For example, if the company needs the chatbot to stimulate
sales via the website and/or social media, the chatbot should have the functionality to
provide information about availability and prices.

Two key issues have to be considered in relation to the tasks. First, one task can be
performed by different technological solutions, some of which are very low tech, each
with their advantages and disadvantages. For example, a hotel room can be (un)locked
via a physical key, a code input on a keypad, a magnetic card, an app, a fingerprint, etc.
Each of these solutions require a different organisation of the processes within the
company and provide different levels of security and privacy. For security reasons,
physical keys have to be stored at the Reception, picked up and returned every time a

9
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hotel guest enters or leaves the hotel. Contrarily, magnetic cards can be carried by the
guests and even if lost, no harm will be caused because they usually do not have any
identifying information on them such as a hotel name and room number. Fingerprint
locks offer the highest security but guests may feel uncomfortable having their
fingerprints scanned. The hospitality companies need to reflect on the other factors as
well, before choosing a technological solution for the implementation of the specific
task.

Second, each task is part of a larger process. The choice of a technological solution for
the implementation of one task inevitably influences how other tasks are implemented 1
some tasks can be eliminated because they are no longer needed, while new tasks may
have to be created. For example, the use of magnetic cards for (un)locking guest rooms
creates new tasks and responsibilities for hotel receptionists who need to issue such
cards. In many cases, the implementation of a technological solution may be
accompanied by reengineering of some service processes in the company: e.g. the
introduction of a self-check-in kiosks in a hotel will require the use of magnetic cards or
keypads rather than physical keys and may lead to scaling down of the Front Office.
Applying a holistic approach and looking at the impacts of technology on all processes
within the company is a prerequisite for the optimal implementation of technological
solutions in tourism and hospitality.

2.3. Economic factors

Besides the pure technical aspects of technology, its economic dimensions play a vital
role in its adoption®. The costs of the technological solutions are often prohibitive and
hinder their adoption by hospitality companies. The technology-related costs can be
divided into:

1 Initial investment costs for purchase, development (if a technological solution is
internally developed by the company), installation, initial training of employees,
etc.

1 Operating costs 1 e.g. electricity consumption, maintenance and repair,
insurance, license fees, depreciation (for owned equipment), etc.

Some technological solutions have very high initial costs which serve as a barrier to
their implementation by hospitality companies. For example, a room service delivery
robot can easily cost over 15-20 000 euros (purchase, installation, training) and have
monthly operating expenses (including maintenance fee) of over 200-300 euro
depending on the electricity consumption of the robot and the frequency of its usage.

10
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One of the best solutions to this issue is TaaS (Technology-as-a-service), i.e. to rent
rather than buy the equipment. Variations of TaaS include SaaS (software-as-a-
service), RaaS (robot-as-a-service), KaaS (kiosk-as-a-service), etc., depending on the
particular type of rented technology. In TaaS, the cost structure of technology is
simplified and transformed into one monthly lease payment. The monthly expenses will
be higher when the equipment is rented than purchased but the initial investment costs
are avoided or minimised. Moreover, through TaaS the technology-related costs
become directly comparable to the labour costs because both types of costs are
calculated on a monthly basis.

In addition to costs, the potential revenue generated by the technological solution needs
to be considered, e.g. the sales by the chatbot or the in-room tablet, room service
orders delivered by the robot, etc. It should be emphasised that, from a financial point of
view, most technologies do not generate revenue directly but they do so indirectly: e.g.
a sale may not be implemented through a digital display in a lift but the information
provided on it could stimulate the guest to purchase the promoted services/products.
Other technologies (e.g. a mobile app for un/locking guest rooms, or a robot for

provision of information) i mprestaueantttheiulevel
of satisfaction and stimulate positive word-of-mouth. Yet, third group of technologies
(e. g. Ssmart boil ers, cleaning robots)

profitability through reducing costs. The choice of a technological solution needs to
consider how the financial performance of the hospitality company will be improved i
through increased revenue and/or optimised costs.

Furthermore, from an economic perspective, the revenue and costs will be linked to the
productivity of the technological solution i e.g. how many customers can a chatbot
serve, how many room service orders can a robot deliver per day, etc. The more
productive a technological solution, the higher the revenue/lower the costs per served
customer, and, consequently, more economically attractive the technological solution to
companies.

Finally, the economic analysis must elaborate the effects of new technologies on jobs
and the nature of work in the hospitality company. In essence, there are three major
effects of technology on jobs i substitution, enhancement and transformation. Through
the substitution effect technology replaces employees, e.g. a hotel may employ fewer
receptionists because part of their work is transferred to a kiosk. Through the
enhancement effect technology allows employees to be more productive, e.g. a chatbot

11
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with booking functionalities improves the productivity of the sales team. The
transformation effect changes the nature of work, e.g. issuing a magnetic room card
instead of giving a physical key. The three effects happen simultaneously but they have
a different magnitude and importance for the company depending on the technology
and the current operational processes in the company.

2.4. Company-related factors

A technological solution may have all the necessary features to implement the intended
tasks and it can be affordable but does it mean that the hospitality company should use
it? Managers need to evaluate the company-related factors as well and to see the
match between the company and the technology. Here the c o mpany és <c¢characte
the corporate culture, the operational processes (service delivery system) and its
market positioningp |l ay a significant rol e. A company?®6
afford to invest in the technology and whether there would be sufficient work/tasks to
automate through technology. It does not make sense for a small 15-room family hotel
to have a room service delivery robot because the number of room service orders would
be too few to justify the robot. Contrarily, a large casino hotel in Las Vegas with over
2000 rooms can easily have robots not only for room service delivery, but for provision
of information, cleaning, entertainment, or robotic carts to help housekeepers as well.
Additionally, a Michelin-star restaurant does not need robotic waiters as they do not fit
its market positioning but an augmented reality application could add value to the
customer experience. Finally, a hospitality company whose competitive advantage
stems from the human touch in its service delivery system (i.e. the operational
processes related to the delivery of the service to the customer) would be better off if it
introduces technological solutions (especially automation technologies) predominantly
for back-of-house operations (without customer participation) rather than for its front-of-
house activities (with customer participation). For instance, the small 15-room family
hotel mentioned above may not introduce a room service delivery robot (front-of-house
operation) but may use smart boilers for saving electricity costs for heating water.

2.5. Customer-related factors

Customers are one of the user groups of technology. Therefore, their preferences need
to be considered in regard to technological solutions for front-of-house operations.
Some customers are very tech savvy and have a high willingness to use technology
when they travel. This is especially valid for the Gen Z tourists who have grown up with
the Internet, smartphones and social media. That is why they are often referred to as
6di gi t a’l Whenatauiisis éike o use and be served by technological solutions, it

12



TOURISMAND HOTEL TECHNOLOGIES

makes sense for hospitality companies to adopt them because their implementation will
face little resistance by tourists. At the same time, there are tourists who generally resist
technology or prefer digital detox vacations with no or minimal use of digital
technologies to relax and be close to nature’. They would prefer to be served by human
employees rather than kiosks, chatbots, voice-controlled devices, apps or robots.

Entrance fee for a museum / gallery R ————
Bus ticket -8, 00 1
Event ticket (e.g. concert, congress, exhibition) -8, 04—
Rent-a-car 8,008 R —
Train ticket -8, 711
Flight ticket -8,24
Ship ticket 8,38
Room service -8, 64
Tourist information centre services -8,65
Cruise package -8, 75 |
Hotel accommodation =8, 36 1
Travel agency services -0, 15—
Bar drinks -0, 53
Restaurant -0,5.2 I ——
-12,00  -10,00 -8,00 -6,00 -4,00 -2,00 0,00

Figure 4. Willingness to pay for robot-delivered tourism and hospitality services 8

Not e: Question asked: ilf you were to be served
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 em

Figure courtesy of Zangador Ltd.

The fact that tourists like (or at least do not mind) to use technology during their trip

does not necessarily mean that they would be willing to pay for technology-delivered

services. A study on touri st s 6delverddIsarvicegsmas shownt o pay
that customers expect between 8 and 10% discount if they are to be served only by

robots compared to human-delivered services (see Figure 4)°. This means that although
technologies may cut costs through improved operations, they may also cut revenue

through lower prices. The final impact on the profitability of the hospitality company

would depend on the balance between these two effects.

2.6. Employee-related factors

The employees form the second user group of technologies in hospitality companies.
They interact with technology for both front-of-house and back-of-house operations to
create experiences for the guests. Whether the implementation of these solutions would

13
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be successful or not, depends on their willingness to use technology and skills for
effective and efficient use of technological solutions. Inevitably, similar to tourists, some
employees resist the use of new technology. They may also have automation fears and
perceive technological solutions as a threat for their jobs and boycott their
implementation. That is why it is necessary that hospitality companies organise trainings
for their employees on how to use the technologies when a new technological solution
is introduced or when a new employee is hired. Periodic trainings should be also
organi sed as necessary. Staff training
their fear of technology.

Another issue within this group of factors is the remuneration of employees (i.e. the
labour costs). Very high labour costs (as absolute value and/or share of costs) are a
strong stimulus for hospitality companies to introduce technological solutions to optimise
costs, especially when companies find it difficult to improve profitability through
increased revenue. Practice shows that labour costs have the tendency to increase
while the prices of technological solutions to decrease and, therefore, become more
attractive to hospitality companies in the long term.

Finally, technology could be used to create a decent work environment for the
employees??, rather than for cutting costs or generating revenue. Chatbots, cleaning
robots, information kiosks, etc., automate dirty, dull, dangerous and repetitive tasks that
employees usually do not want to perform, leaving them with safer and more creative
and intellectually-challenging tasks. This can improve their motivation and work
satisfaction and, therefore, their overall work productivity.

2.7. Partner-related factors

A technology investment decision may be
partner. Franchise hotel and restaurant chains usually have very detailed requirements
in their Service Operations Manuals about the processes that need to be implemented
in their franchisees in order to provide coherent service quality among the franchisees.
Some of these requirements include specifications about technology and equipment.
When the requirements are updated, franchisees need to get in line with them. If a
franchisor requires that its franchisees have in-room tablets, they would need to invest
in this technological solution if they want to continue to be part of the chain.

14
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2.8. Competitors

Competitors6 t echnol ogy i nvestment deci s haspitaitychange
companies in the industry. If a hospitality company is lagging behind its main
competitors in terms of implemented technological solutions, it may be wise for it to

adopt some of the good practices that worked. Of course, blindly copying compet i t or s 0
actions brings little benefit due to the different circumstances in which their technology
investment decisions were taken. What worked in one company might not work in

another one. As already emphasised, the other factors need to be analysed as well.

2.9. Macroenvironmental factors

In a close relationship to the employee-related factors are some of the demographic
factors. Most European countries, including Greece, experience a demographic crisis
due to the low birth rates that create imbalances on the labour market i labour supply is
insufficient to match the labour demand. The seasonality of work, long working hours,
and relatively low pay compared to other sectors make the hospitality business
unattractive to many people. The number of people who enter the hospitality labour
market cannot compensate the number of people leaving it. The result is a lack of
sufficient labour supply. Immigration and hiring seasonal employees from abroad are
some of the solutions, but technology provides the long-term sustainable solution to the
labour shortage in hospitality't. Companies can rethink and reorganise their processes
and decrease their dependence on labour while using technology to implement many
(but not necessarily all) of the tasks. This is especially valid for the back-of-house
operations because due to lack of customer participation in them, the automation of
some processes may not negatively influence t
with other hospitality and non-hospitality companies for the scarce labour supply,
hospitality companies can decrease their labour demand through process reengineering
and implementation of various technologies. A self-check-in kiosk at the reception that
is available 24/7 and in-room tables may partially compensate for the lack of sufficient
number of receptionists in a hotel. Some of the guests will use the kiosk and/or the
tablets and the receptionists will have enough time to serve the other guests. Therefore,
the labour shortages stimulate hospitality companies to apply technologies to
compensate for the lack of employees.

The legislative framework in a country shapes technology investment decisions as well.
During Covid-19, pandemic many hotels introduced devices for contactless
measurement of the temperature of guests before they enter the lobby. Often this was a
result of legal requirements to mitigate this biosecurity threat. The depreciation rates of

15
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equipment, standards about its safety and security, GDPR (General Data Protection
Regulation) and other legal requirements shape whether and how technology has to be
used by hospitality companies, their employees and customers.

2.10. Towards a digital technology strategy of tourism and hospitality companies

The preceding discussion reveals that tourism/hospitality managers need to adopt a
holistic rather than a technical perspective toward digital technologies. They have to
evaluate not only the advantages and disadvantages of technologies per se (i.e.
technical perspective) but they must assess the role of culture, the market positioning of

the company, its size and service operations,

actions, solutionds compatibility and i
the company and many other factors. The successful implementation of technologies in
a hospitality company requires that it has a clear technology strategy that drives its
technology investment decisions'?. Otherwise, the company may end up with
technological solutions it does not need, it underutilises, customers and/or employees
do not want to use, or with solutions that are not integrated with each other and
practically create more work for the employees.

3. Practical steps for the introduction of technological solutions in tourism and
hospitality companies

In this final part of the chapter we provide some exemplary practical steps that can
guide hospitality managers when they take technology investment decisions:

V Analyse the current operations of the company;

V Identify potential tasks that may be automated through technologies;

V ldentify potential technological solutions to perform the tasks;

V Evaluate the advantages and disadvantages of the identified technological
solutions;

V Select technological solutions that may be used to implement these tasks and
best fit companyés profil e;

V Analyse the impacts (positive and negative) of the implementation of the
technol ogi cal solution on hospitalit

resources and financial management;

V Reengineer the service process to reflect the automation of specific tasks;

V Update the service operations manuals and inform all concerned employees on
the changes;

V Train employees to use the new technology effectively and efficiently, address
their fears and resistance to change;

16
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V Develop marketing communications programme to inform customers, suppliers
and other stakeholders on the changes if and as necessary;

V Educate customers to use the new technology;

V Monitor and evaluate the effectiveness and efficiency of the implementation of
the technological solution.

The next part of this report presents some of the numerous technological solutions that

hospitality companies can utilise, the tasks they could be used for, their advantages and
disadvantages for the companies, tourists and employees. We have selected twelve
technological solutions ranging from very basic digital displays to sophisticated robots

and the I nternet of t hings. OQur selection we
hotels, restaurants or travel agencies, its current level of adoption by tourism and

hospitality companies, and the area of application of the technology (front-of-house

and/or back-of-house). That is why some more complex technologies (e.g. blockchain)

or widely used technological solutions (e.g. Property Management Systems) were not

included.
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DIGITAL DISPLAYS

1. Description

Digital displays or signage are screens

of a content management system and a user rights management system) that allows for
aremote cont r ol Bhey ate hsed tainfanm dbeuyimportant details of a
hotel 6s product (e. g. wor king ti mes of

destination maps, event programmes, etc. Digital displays allow dynamic multimedia
presentation, including video, animated content, fast changing screens that are far more
attractive compared to the traditional static advertisements!4. Usually, they are
managed through a web/cloud based administration, have multilingual support and
opportunities for sponsored or advertising publications (e.g. a digital display in a hotel
may present offers for local attractions, taxi services, restaurants). Messages or
information could be changed within seconds and allow scheduling (e.g. during an
event, or in the busiest hours of the day, or when the target audience is around, etc.).
Digital displays may act as virtual concierge, offering scrolling menu or touch screen
options without the possibility for transactions (only a passive one-way transfer of
information to the tourists).

Digital displays consist of 2 parts T hardware (i.e. devices where the information is
presented 1 screens, tablets, smart TVs, digital walls, video displays, free-standing
screens, digital menu boards, etc.), and software (usually provided by the relevant
supplier, where the text, video and photos are structured in ready-made templates, or

A

nt e

arranged according to the companyds needs) .

Nowadays digital displays are extremely popular in any sector. Their flexibility of
updating the information, easy maintenance and reasonable prices have made them
preferred information and promotional tool.

2. Application in hospitality and tourism

Digital displays help reach the target audience of the hotel in real time by eye grabbing
messages, videos and photos. They provide easy and clear communication of important
information to the guests, employees, or event attendees. Therefore, usually screens
are located in the liveliest areas of the property (lobby, common areas, lifts, etc.)!®,
mostly around points of sale, transit or wait!6. For example, the lobby is considered as
the most appropriate place to set a digital screen displaying interactive messages about
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the facilities and services of the hotel, recommendations about local offers and
promotions, weather forecast, events, etc. In the restaurant, a digital screen may
present the meal of the day, a special menu or invite guests to an event.

Digital displays are administered by the hotel staff and could be adapted to each
property needs, including customised content and format. They are used not only for
communication with the tourists, but also for upselling and cross-selling hotel products
and additional services. For example, a digital screen, located in the restaurant may
encourage guests to try the SPA centre and other facilities of the hotel, whereas a
display in the meeting room may invite guests to visit the F&B outlets of a hotel. Digital
displays are also useful in the organisation of different events by providing live
streaming or latest news regarding the event.

In-room displays are very popular since they substitute the old-fashioned paper leaflets.
In this regard, digital screens contribute to a more sustainable approach, without the
need to waste paper. Many hoteliers use smart TVs to present additional services and
diverse information about the property,
e.g. weather forecast, airport and transfer information, destination highlights, etc.

Digital displays could target customers who are outside the property - for example, by
|l ocating the screen with a view to the
promotions, best available rates, special packages and other offers that may attract
guests.

3. Advantages

1 Dynamiccontents and the use of diverse
and increase the probability of purchase;

1 Digital screens are flexible and it is easy to adapt contents to the needs of the
particular hospitality company. Many digital displays producers offer opportunities

stree

mul t i n

to Adrag and dropd own content, ormadeo cr ea

templates.

91 Digital displays may be used to promote local attractions, events and culture,
thus adding a local flavour to the overall guest experience.
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1T By of fering products from other vendor s,
portfolio of miscellaneous services.

1 Digital displays offer useful and easy to update information because of their
direct connection to external sources that update automatically (e.g. local
weather, flight tracker, sports scores, etc.);

1 Digital displays enable branded content thus enhancing brand awareness;

1 Additional revenues could be generated from commissions/fees from external
vendors, whose products are presented on the digital displays in the hotel;

1 Digital displays are more sustainable than paper brochure and leaflets, because
they avoid paper waste, and could update the information faster and without
engaging additional resources.

4. Disadvantages

1 Digital displays are not used for transactions but for provision of information. The
lack of interaction may not be engaging enough for the customers, so they can
easily disregard them.

1 The hospitality company needs to regularly update the information on the digital
displays, including about the services provided by external vendors. This means
that a specific employee should be competent to work with this technology, or the
entire maintenance and information update could be outsourced. In both cases,
additional costs are incurred.

5. Indicative photographs

a) Digital display at a reception
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b) Digital display at a hotel room

Photos credit: Stanislav Ivanov

Clear broth from beef
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KIOSKS

1. Description

An interactive kiosk is a computer station set up in a public space for public use'’.
Typical components of kiosks include a touch-screen (could be a tablet as well),
pointing device, keyboard, card/document reader, bill acceptor, a bar-code/QR code
scanner, printer, etc. Additionally, every kiosk has specific user interface and relevant
software. Kiosks may have a wide range of functions, depending on the integrated
software and hardware, e.g. information provision, registration, purchase, payment,
printing, etc. In contrast to the digital displays, kiosks allow two-way interaction with the
users. Currently, kiosks are used predominantly for self-service, thus providing more
independence to the consumers in the service delivery process and saving personnel
costs to the hospitality companies. There are numerous types of kiosk like financial
services kiosk (e.g. ATM), photo kiosk, ticketing kiosk, restaurant kiosk, visitor
management and security kiosk, wayfinding kiosk, registration kiosk (e.g. in hospitals,
public institutions, including check-in kiosks on airports), etc.

2. Application in hospitality and tourism

Kiosk have a wide application in the hospitality industry!8. Very popular are the check-
infout kiosks. Usually, they are located in the lobbies of accommodation establishments
to complement and alleviate the job of the front office employees. At the kiosk, guests
can check-in and get registered in the hotel Property Management System (PMS),
process payment, and receive a room key card and a receipt. The software of some
kiosks allows upselling by integrating the options to buy upgrades (e.g. for a suite),
amend reservations, pay parking fee, buy/book additional services in the hotel (e.g.
breakfast or spa package), bicycle rental, etc.

Kiosks may be used as digital concierges, because apart from delivering information
about services and events, there are options for booking and payment of seats and
tickets, or any other services offered at the hotel or in the destination. Depending on the
software integration, ki osks may directly <co
perform sales. Additionally, in some restaurants, especially fast food chains'®, kiosks
are used to make an order and pay for it, thus fully substituting the job of the cashier.
Self-service restaurant kiosks are free-standing ordering systems that are synchronised
with the restaurant POS system and let the clients not only select a particular item from
the menu but also add or remove any ingredients or supplements. The payment
happens again through the kiosk by card or cash. In this way, clients get a customised
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service, which is very efficient and simple?°. A smaller version of such kiosk in the form
of a tablet can be located on restaurant tables and allows guests to check the menu,
order food/drinks and request the bill.

In the context of the recent pandemic, there are temperature-screening kiosks. They are
located right at the front gate of the hotel/property and serve as security point i only
people with normal body temperature are allowed to enter, to prevent any further
infection and ensure safety for all guests and employees in the hotel?L.

3. Advantages

1 Customisation of the order (e.g. for restaurant kiosks) 1 kiosks allow clients to
customise their order by adding/removing items.

1 Order accuracy. When too busy some employees/waiters might forget some
order detail, which may lead to customer dissatisfaction or delayed service
delivery. When clients compose the order by themselves through a kiosk, this
risk is minimised.

1 Driving sales/upselling. The kiosk software may prompt about current promotions
or special offers, or invite guests to get a drink or additional service, and thus
generate incremental revenues for the hospitality company.

1 Boost fast service. Self-service kiosks allow more time for the employees to
implement the order and ensures faster provision of the other tasks. Moreover,
when there are more clients wusing Kki
waiting time would decrease, and it will allow more personalised interaction
between the employees and the guests.

1 The implementation of kiosks supports staff, decreases labour costs, and saves
time and money. Kiosks perform many simple tasks that are repetitive but require
time and human resources.

1 Automation of repetitive tasks allows employees to focus on more
complicated/sophisticated issues that require human interaction and creativity.

1 Kiosks are easy to use; they provide efficient and fast service.

1 Kiosks are convenient to locate anywhere. Usually, they have an appealing
ergonomic design and fit well in the contemporary interior design of hotels and
restaurants.

23



TOURISMAND HOTEL TECHNOLOGIES

1 Kiosks allow for social distancing and contactless service, especially demanded
in (post-)pandemic tourism.

1 Kiosks can reduce the environmental footprint by creating digital documents (e.g.
registration cards) otherwise issued by the Reception on paper.

4. Disadvantages

1 Some kiosks need internet access to operate (e.g. to process payment). This
may cause connectivity issues especially in peak usage periods.

1 Some kiosks do not allow cash payments (e.g. parking kiosks or hotel/restaurant
kiosks selling other services). There are people who still prefer payment in cash,
or their cards are not accepted for some reason. Not having the option for cash
payment excludes them as clients or may cause problems during their self-
service and dissatisfaction (e.g. when they have to pay a parking fee).

1 Non-human interaction might disturb some clients. Thus, the main advantage of
kiosks may be perceived as a disadvantage as well, depending on the clients
and their expectations.

T Some users may not know how to use a kios
intuitive and simplified, still some guests might not understand how to deal with it.
Additionally, non-availability of language options could aggravate the problem.

5. Indicative photographs

a) Hotel self-check-in kiosk

Photo credit: Sezam24
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b) Kiosk for selling ticket sdTablekioskirkairestaukantf or meas
temperature
Photos credit: Stanislav lvanov
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MOBILE APPLICATIONS

1. Description

A mobile application (or an app) is a software used through mobile devices (e.g.
smartphones, tablets, watches). It performs specific tasks, related to a particular
tourism/hospitality company or a destination. Mobile applications could be free of
charge for the end users, could have a fixed price, or may charge a monthly/annual fee
(subscription). They are downloaded usually from app stores, or directly from the
websites of the companies.

Mobile apps implement tasks similar to those of the kiosks, but the major difference
between both technologies is that kiosks are devices usually with a fixed location,
whereas mobile applications are installed on the personal device of the user. Mobile
apps are quite diverse and can be used for a number of services i e.g. calendar, email
client, music, health/diet related issues and activities, stock market information, bank
operations, payments, navigation, information delivery, entertainment, and many other.
Companies can use mobile apps to deliver their own content or to ensure the usage of
their particular product (e.g. robotic vacuum cleaners come with dedicated apps).
Similar to kiosks, mobile apps provide greater independence to the consumers by
allowing them to perform self-service tasks, thus saving personnel costs to hospitality
companies. Moreover, a mobile app may ensure a more personalised approach to the
customers because it may be customised according to the personal characteristics and
preferences of the user??. Apps need ongoing update of the information (e.g. prices,
special offers, events in the destination), or to be connected to the PMS and/or website
of the hotel to automatically extract the necessary information from them.

There are various types of mobile apps?3:

91 Productivity apps (e.g. calendar, email client, tracking work progress, currency
converter, weather information, provision of information in a destination, route
planner, language translator, review app, etc.);

1 Lifestyle and entertainment apps (e.g. social media, sharing, dating, music and
video, health and fitness, etc.);

1 Gaming apps for playing computer games on the mobile devices;
1 Mobile commerce apps (for purchasing goods and services, logistics, travel

apps, payment transactions, trade with assets, etc.);
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1 Othersi any other mobile apps that do not fall in the above categories.

2. Application in hospitality and tourism

Mobile applications in hospitality and tourism could be divided into several groups. The
first group of apps follows the Guest cycle, i.e. providing services and assistance along
the entire customer journey, starting from travel inspiration, planning itinerary, booking
services/tickets, services during the trip and the post-trip stage.

When searching for information and inspiration, review apps and route planners may

provide ideas about the destinations and their attractions. Moreover, the offered
experiences might be tailored to the customer
Many travel agencies have their own apps to encourage their clients to travel, and to

provide options for purchasing travel services?*. Usually apps with booking engines

represent a travel agent, a tour operator, an airline, a meta-search engine®® or a hotel
corporation?®. They rely on the clientsé | oyalGy and
experience.

Some destinations have their own apps, promoting attractions and providing information
about accommodation, restaurants and activities, local culture and customs, medical
assistance, and embassy contact details?’. Additionally, some apps may work as local
digital guides with tailor-made itineraries, audio guide and texts in English, detailed
maps and the option to purchase entrance tickets and tours?®. Other apps go further by
adding gamification, i.e. adding gaming elements like badges, levels, points,
scoreboards, etc. to tease clients, provoke their curiosity to explore a product or
destination, and keep their interest alive during their journey?°. Augmented reality (AR)
applications use the same model t00®.

In the final stage of accomplishing the trip and returning home, apps give clients the
opportunity to leave reviews and comments, thus helping the other travellers and
providing useful feedback to the suppliers (e.g. review apps like Trip Advisor or Holiday
Check).

The second group of mobile apps could be classified according to the department in
which they are used (e.g. Front office i app for contactless check-in, un/locking the
guest room; Reservations department 1 app for booking a room; Concierge i app for
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purchasing miscellaneous services such as tickets for concerts or other entertainment,

etc.). These functions are usually imp3emente
These apps are associated with a particular accommodation establishment/chain and

that is why the provided services are limited to this hotel/chain only. Very often, such

apps are integrating the loyalty programme of the chain, with the option for guests to

collect points by purchasing certain services and to exchange those points for other
products/ services. Similar to kiosks, hotel s
vendors and generate incremental revenues in the form of commissions (e.g. renting a

bike, calling a taxi, arranging a tour with a local guide, etc.).

The third group of mobile apps are for particular services, not associated with certain
step of the Guest life cycle, e.g. apps for currency conversion, weather information,
language translators, banking operations, etc. They complement the primary tourist
services.

3. Advantages ¥

1 Mobile apps are convenient and available 24/7. Once an app is installed, the
customer can use it (e.g. to book a room) anytime and anywhere.

1T Apps are a power ful mar keting tool, not or
own brand, but for promoting local businesses and partners as well.

1 Mobile apps can widen client database and encourage loyal customers. Having
the app on their smartphones allows more frequent interactions with the
customers (e.g. through push notifications about new products/promotions).

Besi des, customerd6s travel hi story and pr
ensures a more customised approach for the future trips.

1 Closely related to the previous advantage, apps facilitate customer behaviour
analysis by accessingand anal ysing wusero6s purchases
Drawn on a scale of multiple clients this data helps hospitality companies to
make a more accurate customer analysis and to develop relevant marketing
strategies.

1 Mobile apps reduce paperwork and resources for information and marketing by
replacing printed guidebooks, leaflets, catalogues.

1 Mobile apps are convenient tools for physical distancing and contactless
services, especially in the context of the recent pandemic.
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Apps support staff and save their time, similar to other self-service technologies
such as kiosks. The automation of information provision and repetitive tasks
through apps allows employees to focus on more complicated issues that require
human interaction and creativity.

. Disadvantages

Most of the mobile apps need internet access to operate. This may cause
problems, especially for payment transactions, in destinations with weaker
internet connection.

Apps have to be stored on the mobile devices and take memory space.
Moreover, when clients leave the destination, they may uninstall the apps,
related to this trip, and proceed on to the next ones.

Mobile apps are targeting mostly technologically savvy audience. This excludes
tourists, who do not have the digital skills or knowledge to use them, although in
general apps are easy to use.

More and more customers are sensitive to provide personal details or give
permissions to apps to trace their history and transactions. This hinders the
collection of reliable customer data from the mobile app.

Developing a mobile app could be expensive and they compete with other apps
for the attention of customers. The app itself needs marketing and distribution.
The hospitality company has to promote it to encourage users to download it.
Users would install apps that they expect to use frequently T they may not wish
to install an app if they expect to use only a couple of times. Therefore, it may not
make sense for small hospitality companies (e.g. family hotels, restaurants) to
have their own apps but apps are a compulsory part of the digital technology
arsenal of mid-sized and large companies, especially airlines, OTAs, hotel chains
and destination management organisations.
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5. Indicative photographs

2y May 11, 202,

a) A hotel app tor selling additional services, including from external vendors

Photos credit; Bowo

Flight Search
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b) A flight-booking app

Photo credit: screenshot by Stanislav lvanov
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SMART APPLIANCES

1. Description

Smart appliances are appliances that are automated, might be (inter)connected to other
appliances and managed through a computer, smartphone or tablet. Often, smart
appliances are classified as part of the Internet of Things where they operate
simultaneously within one digital ecosystem. However, in this chapter smart appliances
are examined as separate units that may operate individually. In this regard, smart
appliances may be considered as the first step to further process automation in
hospitality companies.

Typical features of smart appliances include3::

1 Autonomy. A smart appliance can operate and fulfil its task without a direct
human involvement. The software allows to set certain levels or criteria (e.g.
room temperature or air humidity) which the appliance has to reach and maintain.
This is a main tool for personalisation in services, e.g. setting a temperature in a
hot el room, according to guestodos preferenc

1 Connectivity. Smart appliances could be remotely controlled, which means that
they need to be connected to a controlling centre. Moreover, some appliances
may establish connections among themselves, which further enhances their
efficiency.

1 Context-awareness is the ability of smart appliances to sense the environment.
They have special sensors, supported by relevant software to recognise any
changes in the environment and react accordingly.

2. Application in hospitality and tourism

Many of the smart appliances have been already introduced as home appliances which
are managed and controlled through wifi connection using a smartphone. Several types
of smart appliances are applied in hospitality3*:

1 Smart thermostats regulate the temperature of the room, and adjust it, according
to the clientsd preferences. Theyal onay be
central air conditioning or fan system. Air-conditioning might be automatically
disabled if a window or balcony door sensor shows they are open for more than
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30 seconds®. Maintaining constant temperature reduces energy costs and
enables more comfort for guests.

1 Smart fridges and boilers/heaters. These could connect through wi-fi to remotely
set temperature, or send notifications for expiring products (for fridges only).
Most of them may have a sleep regime, or a delayed start, whereas some
models allow to set a schedule for heating water for a whole week (e.g. during
weekdays hot water is available early in the morning and late in the evening,
during the day the heater is not activated; during the weekend hot water is
available during the entire day). In this way smart fridges and heaters help for
reducing waste and energy.

1 Smart lighting. Lamps have motion sensors/photo cells and automatically switch
on/off, if they identify movement or there is someone in the room. They could
also be remotely controlled through a mobile app.

1 Smart locks use apps or codes in mobile phones as a room key.

Most of the above smart appliances are integrated in the hotels and rooms. Some
properties combine several smart appliances into one system and network, but for now
hotels use only one or two types of smart appliances that are usually not connected to
each other.

3. Advantages

1 Resource-efficient. Smart appliances save water and electricity and improve the

sustainability of c o0 mp atimey dvaerk oolp durirgttheo n s |,

scheduled time or if necessary (e.g. lighting is on if the sensors detect motion).
This is especially important in the face of energy crisis and drought issues.

1 Decreased costs. Saving water and electricity leads to lower utilities costs.

1 Save time. Smart appliances implement their tasks continuously, as they were
initially programmed, so there is no need employees to make everyday
adjustments and corrections.

1 Smart appliances are customisable and enhance the personalised experience of
tourists. They adapt temperature or
preferences.

1 Smart appliances can be remotely controlled and in multiple units simultaneously
(e.g. thermostats in a hotel could be managed room by room or all of them
together).
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1 Remote control and options for adjustment significantly reduce the time for
reaction to guestsd needs and I mproves the

4. Disadvantages

1 Most of the smart appliances require internet connection to operate. Hence, lack
of internet, or disturbance in the connection may result in inability to regulate and
manage the appliances.

1 Smart appliances might be hacked?®. This may lead not only to leakage of the
data they collected but the company may lose control over the appliances as
well. Smart locks might be blocked, smart lights turned off, or thermostats set on
very high and uncomfortable temperatures.

T Some appliancesd control panels may be to
could not easily use them.

1 Smart appliances may not delivery the resource savings promises of their
manufacturers because the users (customers/employees) may change the
settings to levels that are beyond the optimal ones for these savings to occur. For
instance, guests can set a thermostat to a few degrees higher temperature than
the room temperature that balances guests comfort and energy saving, which
would result in higher energy consumption3’.

5. Indicative photographs

a) Smart lighting
Source: https://unsplash.com/photos/PBtfsP3eEZ4
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INTELLIGENT AUTOMATION

1. Description

Intelligent automation (1A) is an umbrella term for a broad scope of technologies related

to software-based automation that mimic the capabilities and activities of knowledge

workers (vision, language, execution, thinking and learning)38. These are desktop,

mobile or cloud-based software applications that allow the automation of some specific
tasks/activities or more complex sets of tasks within a company such as communicating

with customers (e.g. virtual assistants, chatbots, voicebots), scheduling meetings,

extracting information from documents / invoices / emails / social media reviews /

passports and inputting it in a respective desktop/cloud application, pricing and refund

decisions, answering basic customer queries and many other. These solutions form the
6digital wor kforced of the hospitality compa
automate repetitive cognitive tasks within processes in order to improve the efficiency

and productivity. Often IA solutions are integrated with other technologies 1 e.g. a self-

check-i n ki osk can read guestsd identification d
them in the PMS of the hotel.

Intelligent automation combines three components: business process management,
artificial intelligence and robotic process automation3® (see Figure 5).

Figure 5. Components of Intelligent automation

Business process management refers to the design and automation of workflows
(processes) within organisations. The robotic process automation uses software robots
(known as Obotsé) t o autsésmsachasfillngipfering, mavivge b ac k
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files, etc.?® Artificial intelligence is the decision engine of intelligent automation*:
because it helps the IA solutions make decisions (e.g. how to answer a customer

query).

Some of the intelligent automation solutions such as virtual assistants (chatbots, voice
assistants) and biometric technologies are important tools for automating front-of-house
activities and that is why they will be explained separately in the next sections of the
report.

2. Application in hospitality and tourism

Intelligent automation solutions have a wide potential applicability in the business
processes of tourism and hospitality companies, usually in the back-of-house
operations. Some examples include*?:

1 extracting data from emails and inputting the information in a respective
desktop/cloud application such as the Property Management System of a hotel;

T reading data from guestsod passports and |
Property Management System;

1 automated processing of invoices into the accounting software;

1 visualisation of various metrics/KPIs in real time (e.g. number of booked rooms,
RevPAR, ADRs, occupancy, costs etc.);

1 preparation of booking/sales forecasts based on historical data and/or real-time
searchdatabycust omer s (e.g. in Online Travel Age

automated inventory purchase plan based on sales forecasts;
filtering job applicants based on predetermined set of criteria,
automated scheduling of employee shifts;

automated scheduling of meetings;

automated scheduling of periodic maintenance checks of equipment;
automated drafting and updating of contracts;

processing biometric data;

= =4 =2 =4 -4 -4 - -2

automated processing of refunds;
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1 filtering job applicants based on information of their CVs;
1 automated writing of texts 1 e.g. hotel/product descriptions;
1 real-time visual translation;

1 marketing automation (automated communications with customers via chatbots,
social media posts, draft email answers to customer queries email
correspondence, pricing, etc.);

1 sentiment analysis of customer reviews on review websites, and numerous other
areas of application.

3. Advantages

1 Intelligent automation helps hospitality companies automate repetitive tasks and,
therefore, saves employeesd ti me, I mprove
work satisfaction.

1 Intelligent automation decreases the mistakes in the operational processes by
mi ni mi sing humanés involvement in them. Fo
the email/invoice/passport/document and input in the respective computer
programme automatically rather than manually.

1 In close connection to the previous two advantages, intelligent automation
improves the back-of-house processes in hospitality companies, makes them
faster and more reliable. Ultimately, this leads to optimised costs, greater
productivity and profitability of the company.

1 Intelligent automation solutions can be implemented independently or in
combination with other solutions. For example, on the one hand, a hotel can use
a passport/ID card readertoinput data from guestso6é ident.
the PMS system. This solution is independent of other intelligent automation
solutions the company may use (e.g. for marketing automation). Therefore,
hospitality companies can invest only in those solutions that are relevant to their
needs. On the other hand, some solutions could be used in combination with
others to achieve synergy effects. For instance, an application for forecasting
bookings/sales can be used in combination with applications for inventory
management and/or shifts planning, especially within companies that cannot
afford to have an expensive fully integrated ERP (Enterprise Resource Planning)
system.
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4. Disadvantages

l

5.

a) An app for real-time visual translation

There is a risk that the digital eco-system within the hospitality company
becomes a patchwork of different software solutions some of which do not
communicate with each other. This leads to partition of data into the silos of the
companyds departments and the value
work of the employees might be hindered and even become less efficient*3.

The managers and employees of the hospitality company may become too
reliant on the automated processes and do not know how to react in case of
malfunctioning of the respective solution.

Indicative photographs
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Popnor, Texvtd
Nonpoaiyn Kt
AUTOHATIONOS iy

Photo credit: Stanislav lvanov
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CHATBOTS

1. Description

A chatbot is a computer programme that simulates human conversation through text or

A

voice interactions (the so-called 6 vo-as®i st ant so6 “hrChatbotsoarec eb ot s

considered as virtual assistants and could be embedded into any major messaging
application, website or other online platform.

The chatbots are based on natural language processing (written text or speech). There
are two main principles of chatbots operation i via machine learning or with set
guidelines, although the latter is moving towards the hybrid operation: a basic chatbot
with a text2voice converter and a live chat with a human employee for those questions
that the chatbot cannot answer.

The chatbots are usually trained by the human team behind them. The chatbot "learns”
from each conversation with the customers while human employees overlooking the Al
module of the chatbot approve whether the chatbot was correct (i.e. supervised
learning) or add new topics to it. Thus, the more diverse conversations a chatbot has,
the higher accuracy of its responses. Machine learning gives the capability to customer
service chatbots for sentiment detection and the ability to engage customers
emotionally as human operators do®.

Chatbots operate 24/7 and perform repetitive tasks as dealing with inquiries,
reservations, registrations and other data collection, yet for low costs. Therefore, many
companies integrate chatbots in their websites and selling platforms as a first point of
contact with prospective customers. In this way, human employees have more time to
focus on more complicated activities that require creativity and unstructured thinking.

2. Application in hospitality and tourism

Chatbots are part of the self-service trend that is deploying around the entire tourism
and hospitality sector*®. They are quite popular in the hospitality industry because of the
need of many interactions with the guests. Chatbots can help with advice about a
destination or a touri st rout e (e. g.

websites). The process of making, amending, cancelling or paying bookings of any
service for the trip could also be assisted by chatbots (e.g. for airlines, travel agencies,
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hotels, other tourism services providers). Nowadays chatbots are one of the main tools
for hotels for stimulating direct bookings.

Similar to other self-service technologies (kiosks, mobile apps), chatbots may support

guests during all stages of the guest life-cycle. During the pre-trip stage chatbots can

send promoti onal messages as part of compani
those who did not finalise their bookings, send reminders before check-in, etc.
Additionally, chatbots can prompt the guests to customise certain details of their

bookings (e.g. choose a room with a view, consider late check-out, etc.), and do cross-

selling and upselling of other services 1 both within the hotel and for services delivered

by other providers. During a gQguestodos stay i1l
concierges and provide information about the destination, events, hotel services, etc.

After check-out, chatbots may ask for feedback and keep in touch with clients by

sending messages about incentives or non-commercial ones such as birthday wishes.

One of the main applications of chatbots is to collect zero- and first-party data from

customers, and use it for guest profiling and personalised recommendations. Zero-party

data is data which clients explicitly and voluntarily share with hospitality companies*’.
Chatbots may help collect such data through <c
of satisfaction with the services of the hospitality company or their preferences). First-

party data relates to tracking the customer s¢
click, how they react to pop-up offers, most commonly asks questions, etc.

3. Advantages*

1 Chatbots reduce the customer waiting time by providing immediate answers to
gueries.

1 Chatbots are available 24/7 to provide support and information. In this way there
are significant savings of time and labour costs for hospitality companies.

1 Chatbots could be branded with the colours, logo and name of the hospitality
company.

1 Chatbots do not get bored if they have to repeat several times the same answer.
The lack of emotional engagement could be relieving to some customers.

1 Multi-language chatbots could have conversations in multiple languages
simultaneously, increasing in such way the productivity and efficiency of
hospitality employees.
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1 The hospitality company is in full control of what the chatbot could potentially
answer to queries.

1 Using a chatbot saves customers time to browse around the website in search of
a particular form/document/information.

1 Chatbots increase customer engagement by initiating conversations, or inviting
users to leave a comment or feedback while exploring the website.

1 Chatbots are comparatively affordable. Once the chatbots are created, their
regular maintenance afterwards is a matter of minutes to hours per month.

4. Disadvantages

1 Chatbots are still limited in the provision of sophisticated information, or solving
complex cases, for which there is no past precedent. In such cases a human
involvement is required to settle the request. Therefore, hybrid Al chatbots are
coming to service with integrated live chat option with human employees.

1 Interaction with non-emotional or sympathetic chatbots or the lack of human
support when the chatbot cannot provide an appropriate answer might be
frustrating to some customers.

5. Indicative photographs

e Izgreva G Chatbot Izgreva & Chatbot % e Izgreva & Chatbot N
Powered by Umni BG Powered by Umni BG Powered by Umni BG
5:40
9:43
mandatory

lzgreva © Chatbot

= Main menu " Book a room
Where is the hotel located

938
Main menu o Check-in date
a The address of the hotel complex
1 mm/dd/yyyy ] 254 “|zgreva" is Banya, Srt. First N: 1 Mineral Pools "Izgreva"
943 Let us share everything about our
Check-out date mandatory Is there an ATM nearby? pools
2yl ‘mm/dd/yyyy o a We do not have an ATM on the territory of More Details
2 the complex, but there is one near to the
Number of rooms HEnCEy complex, you can get there on foot for 3-4
A dation in hotel comp i minutes Thank you
3 0

“lzgreva™

Information about our rooms,

a Thank you too

mandator
< apartments and prices > Number of adults 21
o ! 4 0 3 ,
Please, send a room availability o
request via the button T Book a o
SOOI Number ot kids Under 6 years a Is there anything else | can help you with?
5 0 ATM in the village of Banya
It is located between Chitalishte oodbye
" Number of kids over 6 years "Prosveta” and the City Hall of the g !
More Details village of Banya
6 0 a Goodbye, it was nice to help you
7T Book a room # Google Maps 2
Additional bed
= £ Type your message here :) A
S £ T here:: == ypey g :
= &£ pe your message here :) 4 =
= % Type your message here :) A = iy 9 = % Type your message here 3) A
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a) Sample conversation with a hotel chatbot

Photos credit: Umni.bg
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BIOMETRIC TECHNOLOGIES

1. Description

Biometric recognition is defnedasiaut omated recognition of ind
biological and behavioural characteristics. Automated recognition implies that a
machine-based system is used for the recognition either for the full process or assisted

by a huma“. Bibmetriomrgcogaition encompasses biometric identification and

biometric verification®0:

T Identification (Als this person in the da
searching against a biometric enrolment database to find and return the biometric
reference identifier(s) attributable to a single individual®.

T Verification (fils this the person who he c
of confirming a biometric claim through comparison®2.

Biometric systems step on biometric attributes to create specific algorithms that are
further machine-processed and analysed. Since every person has unique biometric
characteristics, biometric recognition is considered as the most secure tool for
authentication. The most popular types of biometric attributes are: fingerprint, face, eye
iris, eye retina, hand geometry, voice signature, earprint, palmprint, and, of course,
DNAS®3, Biometrics can be used in almost any application that requires the accurate
identification of an individual and access control, e.g. border control, immigration
services, health care, hospitality, airlines, employee management, etc. In hospitality,
face and fingerprint are the most widely used biometric attributes for recognition of
guests and employees.

2. Application in hospitality and tourism

Biometric recognition in hospitality and tourism is used for check-in (in hotels and
airports), hotel/room access, employee tracking and payments®. Automated border
gates with biometric technology are very popular at airports and used by passengers
with biometric passports i they go through the gate as soon as the system verifies it is
the same person as in the biometric passport data. In a similar way, hotels apply
controlled access, i.e. in order to proceed to other hotel areas beyond the lobby, guests
need verification through biometric technology (e.g. facial recognition or eye iris
recognition). Room access with a biometric key (e.g. based on personal
thumbnail/fingerprint) is another popular biometric technology in hotels. With it hotels
ensure the safety and security of guests while on the premises of the hotel, as well as
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avoid any thefts or privacy intrusion. In addition, biometric technologies might be used
for employee management in a hotel, e.g. employees need to register by their
fingerprint when arriving at their working place and when leaving. However, this
application is more suitable for companies and buildings that have one or few
entrances.

The recent COVID-19 pandemic accelerated contactless technologies, and especially
contactless payments. In this regard, facial biometric recognition became popular as a

tool for implementing contactless payment. Initially, the facial recognition system
identifies the person as a #dhotel guenst 0o wi
Afterwards, every time the guest makes a payment transaction, the system verifies

his/her identity and proceeds with the transaction.

3. Advantages

1 High security i on institutional or personal level biometric recognition provides
high security for the people, both for clients and employees. In hotels this is a
condition for avoiding external persons to enter parts of the hotel beyond the
lobby.

1 Fast service without the need of manual identification or verification. Biometric
technologies contribute to less human involvement, unnecessary browsing and
password- or token-activated access.

1 Unique biometric features are a guarantee for reliable authentication, they cannot
beAl ost o, attributed to another person or

1 Integration with other technologies. When all technologies in a company work
with the same database, they bring a synergetic effect for the internal operations.
In hotels, biometric technologies are usually integrated with the PMS and
payment terminals.

4. Disadvantages®®

1 Some people consider biometric recognition as invasion in their personal space,
so they may not feel comfortable with such technologies, hence this could lead
to leakage of potential customers.

1 Sitill, most of the biometric technologies are not impeccable in unconditional
recognition of people. Therefore, for now human involvement is still necessary.
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1 Privacy concerns. Biometric technologies raise significant ethical concerns®®,
Personal data and its analysis are consid
personal space. Therefore, taking biometric data requires the explicit consent of
the person. If the customer refuses to give it, this may lead to inability of the
company to provide the service (i.e. the guest will not be able to enter the
room). Therefore, biometric technologies require secure storage and processing
of data because data breaches might lead to significant legal repercussions for
the hospitality company. Additionally, hotel may combine biometric access to
hotel rooms with other alternatives (e.g. magnetic card) to allow guests who do
not wish to have their fingerprints scanned to use their services as well.

5. Indicative photographs

&

a) Device for scanning fingerprint b) smart employee check-in/out ¢) smart room lock
with fingerprint identification

Photos credit: Biodit

44



TOURISMAND HOTEL TECHNOLOGIES

VOICE-CONTROLLED VIRTUAL ASSISTANTS

1. Description

Virtual assistant is a software agent that can perform tasks or services for an individual

based on commands or questions®’. They use natural language processing to match

user text or voice input to executable commands®®. Virtual assistants that process text

are known as O6chatbotsdé and anroéthidrepsr; whilesed i n
those processing and generating voice are kn
focuses on voice assistants embedded in voice-controlled devices.

Voice assistants (e.g. Appl edGorSiarnia,, Aammadz oGodos
Assistant) are cloud-based. They can interpret human speech and reply adequately

using a synthesised voice®. Voice assistants could be embedded with a number of

smart devices, the most popular of which currently are the smart speakers (e.g. Echo

series by Amazon).

Voice assistants ha%)e nfiaancyt ifosnksiol |§3(00 feayitése xAas s i <
that enable them to perform numerous tasks. Some of those features include managing

smart appliances, media playback, find local business information, answer questions,

find recipes, order dinner or any other services, update calendars, shopping lists (e.g. in

Amazon), start meetings, check the weather, set timers and alarms, check traffic

information, give navigation directions, etc.%?

2. Application in hospitality and tourism

Voice-controlled devices are at an infant age regarding their application in hospitality,
usually in the form of smart speaker®. They are situated in the hotel room and perform
mostly concierge functions, enabling more personalised service. In addition, voice
assistants could be integrated with other smart appliances in the room and in this way
voice assistants serve as a single hub for operating multiple devices in the room, yet
implementing a number of other tasks like provision of information, media playback,
room service order, or any other concierge services.

In 2018 Marriott pilot tested Alexa in some of their hotels®4. Since then many other
properties decided to invest in smart speakers with voice assistants as a substitute of
concierge to transform and enhance guest experience.
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3. Advantages

1 Easy to use. It is easier to speak than write. Voice-controlled devices are
preferred for their quick and intuitive use.

1 Voice-controlled devices are very appropriate for guests with visual disabilities
because they can use them without the need to know where exactly the devices
are located.

1 Voicecontroll ed devices <could enhance cust o
entertainment element to it. Although not the primary ones, playing games and
administration of games are voice assista
entertain guests (and especially kids) while staying in the room.

1T The voice assistants in the devices coul d
be added to voice assistants in smart speakers) which expands the number of
tasks they can implement.

4. Disadvantages

1 Security is the most important concern of customers regarding voice-controlled
virtual assistants. For their most efficient performance, voice assistant needs a lot
of personal data about the users. Understandably, clients feel vulnerable of
possible leakage and improper use of this data. Therefore, security is always in
the focus of producers as a way to persuade potential clients that their devices
are secure and safe.

1 Privacy. Voice assistants are usually controlled by voice and a specific language
phrase, and this fact is disturbing for clients, as it presumes that the device is
constantly Alisteningdo to their speech. |
t hat the devices may store transcripts of
ultimate goal to further personalise the service, but there are different options to
customise them®s. In addition, the privacy settings could be customised, or just
switch off all microphones and recording features. Hotel guests need to have
control over the data that voice assistants record during their stay.

1 Need of constant update/upgrade of the skills/abilities. Usually, clients can
choose which skills or features of the voice assistant to activate. Besides,
Amazon has provided a highway for developers, thus encouraging the creation of
more diverse and specific skills of their Alexa®. In a similar way Google opened
their Actions on Google Assistant for developers®’, while Apple did this for Siri®,
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1 Voice-controlled devices might require significant investment to install them in
every room in hotel.

1 Risk of theft or damage of the smart speaker. Since the device is usually small, it
could be easily stolen or damaged (e.g. by children playing in the hotel room).

5. Indicative photographs

a) Smart speaker

Source: https://pixabay.com/photos/alexa-echo-smart-home-box-jukebox-4758340/

47



















































