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The study »FutureHotel – Smart Hotel Room« presents the 
scenario of a technologically possible hotel room experience 
in the year 2020. 

The report initially discusses the current state of practice 
by listing worldwide projects on smart hotel rooms and 
innovation laboratories. The technological, social and 
ecological determinants are presented to provide a 
framework for smart hotel experiences. 

A detailed depiction of a smart guest journey shows the 
opportunities for individualisation and personalisation as 
well as the application potential of smart technologies in the 
hotel. The effects on security, sustainability and accessibility 
are backlit. 
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The main part is dedicated to the experience of a smart 
hotel room from a guest´s perspective. Technological use 
cases, the benefi ts for guest and hotelier alike, and the 
technical requirements and possible technical solutions for
the entire accommodation experience are listed.

The focus then shifts to the implementation of smart 
solutions. Current obstacles are listed, and specifi c 
recommendations for action are addressed.

The study offers hoteliers, as well as their planners and 
consultants, concrete assistance in strategically developing 
their future actions and realising a scientifi cally proven 
solution for their own smart hotel rooms. 
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Preface: 

In the interests of legibility, this publication will abstain from the simultaneous usage of male, 

female, and non-binary terminology. All references to individuals apply simultaneously to all 

genders via gender-neutral singular »they«.
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1 	 I N T R O D U C T I O N

The word »smart« is synonymous with clever or intelligent, a characteristic typically attributed 

to people. If an object is called smart, this is an analogy. A smart object can simulate intelligent 

behaviour, for example by observing its surroundings via sensors, analysing it with algorithms 

and appropriately, purposively reacting to it with actuators (López et al. 2011). 

In the field of digitalisation, the term is used to describe a technical system solution. For  

instance, the »smart home« is »the inwardly and outwardly networked household equipped 

with information and sensor technology« (Bendel 2019). The SmartHome Initiative Deutschland 

expounds upon the idea of the smart home and includes all intelligently networked buildings or 

building components, as well as residences or offices: »It is critical that a great deal of  

routine work is automated, thereby proceeding reliably and precisely« (SmartHome Initiative 

Deutschland 2019). In summary, smart home solutions »[strive] to improve quality of living, 

operating and break-in security, and energy efficiency, which has both economic and  

ecological implications« (Bendel 2019). 

The definition of the term »smart« is carried over to the hotel in the context of this report, which 

serves as a »temporary living space« for the guest.

»The `smart hotel concept´ stands for an interconnected, technical 
system solution that improves convenience and quality of comfort, 
security and energy efficiency within a hotel, that exhibits a high 
degree of automation through digitalisation. The usage of digital 

data makes a significant contribution to this end.« 

Vanessa Borkmann, Head of FutureHotel  Research  

at  Fraunhofer IAO, 2019

Smart hotel solutions entail the usage of sensors as well as the networking of all technical 

components within an entire system. The data are often stored and processed with cloud-based 

systems, e.g., a hotel (property) management system (PMS). Components of a smart solution are 

the access to the system data and the interaction with the system via mobile devices. The real-

time exchange of data can occur via the internet or radio transmission, with online or offline 

systems. 

1 	 INTRODUCTION
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A smart hotel solution incorporates the hotel guests and their connectivity. This requires the user 

to have their own mobile device (see section 3.3.1 BYOD), or that the guest is provided with a 

device for the duration of their stay. The smartphone now plays an important role in interaction 

with the hotel guest in the »Smart FutureHotel Room«.

A new dimension of smart solutions involves the networking of all (technical) components within 

a technical ecosystem. This ecosystem contains sensor technology, biometric authentication in 

conjunction with mobile devices, the usage of cloud-based services, and not lastly the integration 

of artificial intelligence and machine learning on the basis of digital data. Advancements in the 

field of 5G technology, quantum computing and new memory technology will support the 

further development of the smart hotel solution in the future. 

As no hotel is currently known to implement a smart hotel solution that considers the current 

technical possibilities completely, this report refers to a »future perspective« while still describing 

a currently feasible, smart hotel room scenario as the »Smart FutureHotel Room«. 

1 . 1 	 I N I T I A L  S I T U A T I O N

The FutureHotel Innovation Network at the Fraunhofer IAO, which is currently in its sixth research 

phase, is the leading think tank and innovation laboratory for the research and development of 

pioneering hotel solutions. For over ten years the network of experts has been researching areas 

such as the future hotel room, the current and future needs of guests, the new work environment 

within the hotel, the use and potential of technology in the hotel industry, digital transformation 

and innovative concepts (space concepts, usage concepts, business models) for the hotel  

industry. In addition to the knowledge network of over 26,600 Fraunhofer researchers in various 

disciplines and industries, the think tank draws on a globally unique, technological body of 

knowledge from Europe's leading organisation for applied research. Excerpts from the range of 

FutureHotel research work and findings can be found at www.futurehotel.de.

Smart home solutions are becoming more prevalent, and thus relevant, in our society. Smart 

home products have already entered consumer markets, and many hotel guests have privately 

settled on a certain technological standard that is swiftly becoming routine.

At this juncture, the hotel industry is remote from this standard. One reason for this is that smart 

home solutions cannot automatically be carried over to the hotel industry. Certain conditions 

must be met, such as security standards, providers with service contracts, and interfaces to hotel-

related software products. Currently, there are no system solutions suitable for the hotel industry, 

solely isolated applications are available.

  



6

1 	 I N H A L T

Demand (interest and acceptance) among consumers is also not yet transparent and comprehen-

sible. Smart hotel solutions have not yet been the required standard. It is to be assumed that  

demand will undergo a rapid increase in the coming years, and guests' demands with it. People 

used to a certain standard at home, such as in a smart home with voice controls, will not want to 

miss this while travelling.

Furthermore, smart home solutions can offer the hotelier competitive advantages. Access to and 

the usage of data will soon be a crucial value for the hotelier in particular. Smart solutions promi-

se advantages in the efficiency of operational processes, savings on expenses, ecological potential, 

and quality optimisation through more precision due to data-based, real-time decisions. In additi-

on to this, the guest can be offered a seamless travel experience via an interwoven system of 

smart solutions.

Unfortunately, as of yet there is only very little application-based research on smart solutions for 

the hotel industry. This report is the result of the need for scientifically grounded, trailblazing  

insight into the technological possibilities within hotel rooms.

1 . 2 	 O B J E C T I V E

This report »FutureHotel – Smart Hotel Room« shows the influence of digitalisation and technical 

networking on the hotel room, and thus illustrates the opportunities and potential that this 

entails. The report answers the following questions:

  What does »smart« mean in general, and for a hotel room in particular? 

  What studies and publications have already been published on this topic? 

  What practical examples of smart hotel rooms are currently present on the international hotel  

    market?

  What are the requirements for a smart hotel room?

  What requirements do hotel guests have for their smart hotel room experience?

  How can smart solutions be used to address users' typical »pain points«? 

  What are the current technological possibilities for designing a smart hotel room?

  How is the interaction between technology providers and hotel users, and does the supply  

    meet the demand?

  Where are the current obstacles for the implementation of smart solutions? 

  What must be noted when implementing a smart hotel room?

1 	 I N T R O D U C T I O N
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1 	 I N H A L T

1 . 3 	 A P P R O A C H  A N D  M E T H O D O L O G Y

The content of this report is based on years of comprehensive research in the FutureHotel  

research network at the Fraunhofer IAO in Stuttgart.

Research results that have been compiled via various key issues, methods, instruments, and with 

the involvement of numerous international experts since the project commenced in 2008, form 

the cornerstone for this research report.

In 2008 the FutureHotel network developed and presented the eponymous »Showcase  

FutureHotel«, a demonstration lab for a smart hotel room in the year 2020. The seemingly  

futuristic room allowed visitors to experience future technology in an application context.

Figure 2: Timeline of project phases and results
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This was followed by multiple hotel guest surveys in 2009 (Borkmann et al. 2009), 2013 (Borkmann 

et al. 2014a), 2014 (Borkmann et al. 2014b), 2015 (Borkmann 2015) and 2017 (Borkmann et al. 

2017b), a survey of hoteliers in 2011 (Borkmann et al. 2011) and a Delphi survey among experts in 

2015 (Borkmann et al. 2017a). Along with the surveys, the insight from the project is based on 

numerous workshops with focus groups, industry specialists and experts.

Access to Fraunhofer's own labs, such as the 600 m² hotel lab in Duisburg and the 150 m² Urban 

Living Lab in Stuttgart, allowed the research team to implement prototypes of innovative approaches 

and to develop them together with manufacturers and users up to the point of market readiness. 

One important component of the FutureHotel research is the strong practical reference to years of 

direct cooperation with hoteliers and their suppliers. Solutions that are ready for application on the 

market are implemented in partner companies. For example, in 2012 the usage of smartphones at 

check-in and check-out, as well as usage thereof as a hotel room key were implemented at Hotel 

Schani in Vienna.

One unpublished report, the guideline Leading Edge Hotel Environment (Borkmann and Rief 

2011), presented spatial solutions for the hotel lobby, the connecting areas, and the hotel room in 

accordance with the state of research and technology at the time.

In 2016, the study FutureHotel Building 2052 (Borkmann et al. 2016) and the report FutureHotel 

Baderlebnis 2030 (Borkmann and Rief 2017) were published. Both studies already address  

pioneering scenarios for the hotel industry.
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A workshop on the topic of the Smart FutureHotel Room was held by the FutureHotel expert 

group at the company Albrecht Jung GmbH & Co. KG in Schalksmühle in May 2019. The goal of 

the workshop was to describe a smart hotel experience for the guest and to identify the technical 

components and solutions (software, hardware, and services) required for a digitalised hotel 

room, on the basis of currently available technology. 

Prior results from over ten years of research on the topic of the Smart FutureHotel Room were 

presented at the beginning of the workshop. The workshop's focus was on current developments, 

in particular in the field of smart home solutions. Expert input was presented, and specific topics 

and questions were compiled in small groups with the World Café method. The expert group of 

over 30 participants inspected the technical readiness, cost-benefit potential, and opportunities to 

apply current solutions, as well as the transferability of consumer products for usage in the hotel 

industry.

Figure 3: FutureHotel research 

methods and instruments
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2  	 S T A T E  O F  I N T E R N A T I O N A L  P R A C T I C E

Figure 4: Geographic location of projects

This chapter presents the international state of practice for smart hotel room solutions. Selected 

examples will first be presented chronologically, by the year of their respective creation. A graphic 

illustrates the geographic location of the specific projects. The second part of the chapter is  

dedicated to the depiction of selected innovation labs, development and demonstration  

platforms, as well as show rooms pertaining to the smart hotel room. 

2	 STATE OF INTERNATIONAL 	     
     PRACTICE
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2 . 1 	� O V E R V I E W  O F  S M A R T  H O T E L  R O O M S  I N  O P E R A T I O N A L 

P R A C T I C E

A list of selected international smart hotel room projects is presented below chronologically by 

their respective year of creation.

        C I T I Z E N M

A partnership between the Dutch hotel chain CitizenM and Philips 

resulted in the »MoodPad« as early as 2007 (Patel 2007). This is an 

iPad that can be used to control the ambience of the room. Guests can 

use the tablet to open and close the blinds, and control the brightness 

and colour of the lighting in the room (mood lights). Pre-set modes 

such as Romantic, Relaxation or Party can also be set (CitizenM 2019a). 

There are currently 19 CitizenM hotels located in Europe, Asia and 

America. Eleven other hotels are currently being planned. Guests at 

these hotels can find a MoodPad in all rooms by default  

(CitizenM 2019a, 2019b). 

        B L O W  U P  H A L L  5 0 5 0

At the Blow Up Hall 5050 Hotel in Poznan, Poland, each guest receives 

an iPhone. As the rooms do not have numbers, guests can only find 

and open their room with an iPhone. Furthermore, the smartphone 

also serves as a virtual concierge and helps the guest find their 

bearings in the urban factory building (Blow Up Hall 2019).

        Y O T E L

The first Yotels opened in 2007 as airport hotels (YotelAIR) at London's 

Heathrow and Gatwick Airports. The first city hotel in the centre of 

Manhattan followed in 2011. Today, 17 Yotels exist worldwide. 

Numerous new locations being currently planned (Allgemeine Hotel- 

und Gastronomie-Zeitung 2019). In the rooms (cabins) the guest finds 

a »techno wall« with Smart TV and customisable mood lighting. The 

»SmartBed« can be adjusted, allowing the guest to sleep, work, or 

Figure 5: CitizenM hotel room

Figure 6: Blow Up Hall 5050
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2  	 S T A T E  O F  I N T E R N A T I O N A L  P R A C T I C E

watch television on it comfortably (Hochmann 2019). At these hotels 

the guest selects the desired duration of their stay on an hourly basis. 

The billing is also hourly (Yotel 2019). Robots are utilised at some 

Yotels as well. At the Yotel New York, a stationary robot YOBOT 

securely stores guests' luggage. At the Yotel Singapore, Yoshi and 

Yolanda deliver towels or other items to the guest's room, while the 

robot butler YO2D2 developed by Savioke »works« at the Yotel 

Boston. (Hochmann 2019).

Figure 8: YOTEL New York – YOBOTFigure 9: YOTEL Singapur – Premium Queen Cabin

       E C C L E S T O N  S Q U A R E  H O T E L

The Eccleston Square Hotel in London opened in 2011 as »Europe's 

most high-tech hotel« (Salas 2012). 3D televisions and iPads with a 

pre-installed app for concierge service were included with each room 

as early as 2011 (Salas 2012). Now, the room's functions can also be 

controlled with the in-room tablet. The content of the guest's own 

device can be displayed on the Smart TV screen via Chromecast. A 

smart glass wall is installed between the bathroom and bedroom. The 

hotel provides guests with smartphones so that they can make calls 

and surf online for free during their stay (Eccleston Square Hotel 

2019).

Figure 10: Eccleston Square Hotel room

Figure 7: YOTEL Singapur – YOBOTS
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       B L O C  H O T E L S

The first BLOC Hotel opened in Birmingham in 2011. There are now 

BLOC Hotels in Birmingham and London's Gatwick Airport. The 

rooms' concept is inspired by Japanese capsule hotels with the most 

compact design possible. The guest can check in and open their room 

door via an app on their own mobile device. In the room, they can 

control room functions such as lighting (mood lights), temperature, 

blinds, and television via the app or an in-room tablet (Boutique 

Hotelier 2013; BLOC Hotels 2019). 

              P E N I N S U L A  H O T E L S

The flagship of the luxury hotel group The Hongkong and Shanghai 

Hotels, Limited (HSH), The Peninsula Hong Kong, was extensively 

renovated and equipped with the latest technology in 2012. The hotel 

group's own research and technology centre developed the hotel's 

in-room technology (Hamdi 2019). In 2012 this technology already 

included in-room tablets on the bed and desk, as well as a wall panel 

for controlling room functions such as television, music, lighting 

(mood light), curtains, and room temperature. Menus and hotel 

services could be accessed via the tablets. In the bathroom, guests 

found a touch panel with which they could watch television or set the 

room to spa mode with dimmed lighting and relaxing sounds (PR 

Newswire 2012). 

The rooms currently integrate, among other things, in-room tablets 

that can be operated in 11 languages, interfaces for the guests' 

personal devices to play their own media via the multimedia appliances 

in the room, charging stations next to the bed with all of the common 

connections, and 4000 internet radio stations (The Hongkong and 

Shanghai Hotels, Ltd. 2019b, 2019a).

Figure 11: Example of a capsule hotel

Figure 12: The Peninsula Hotel room
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2  	 S T A T E  O F  I N T E R N A T I O N A L  P R A C T I C E

       �U S H U A Ï A  I B I Z A  &  H A R D  R O C K  H O T E L 

       I B I Z A

In 2014 the Palladium Hotel Group introduced the »Very Important 

Bracelet« (VIB) in its hotels Ushuaïa Ibiza Beach Hotel and Hard Rock 

Hotel Ibiza on the Spanish island of Ibiza. This bracelet not only gives 

guests access to their hotel rooms, but also lets them pay for hotel 

products and services cash-free and, if they wish, access their social 

media networks through various displays in the hotel and their room. 

The hotel rooms contain touch screens that connect to the bracelet 

wirelessly and through which the guest can access information on 

hotel services and offers. Guests can also use the VIB to use the 

express check-out option (Ushuaïa Ibiza 2018; Henning 2014).

       A L O F T  H O T E L S

In 2014 the Aloft Hotel Cupertino introduced the Butlr robot. At the 

time, Aloft was managed by Starwood Hotels & Resorts, which 

became a subsidiary of Marriott International in 2015. The Aloft Hotel 

Cupertino frequently served the Aloft Hotel Group as a test hotel for 

innovations in the past. Butlr was specially designed for the service 

and hospitality industry by the company Savioke (Hospitality Net 

2019). Aloft now advertises Butlr's usage as service personnel for 

bringing the guest towels, care products, and similar items upon 

request (Aloft Hotels 2019). Access to the guest rooms via the guest's 

mobile device (mobile key) was first tested at the Aloft Hotel Cupertino 

before the technology was comprehensively implemented in all 

(currently 183) Aloft Hotels (Aloft Hotels 2019).

Voice controls of room functions and interaction with a virtual 

concierge via Alexa Aloft have been possible since 2018. Alexa Aloft 

is a version of the Amazon Echo that integrates the Alexa software 

»Alexa for Hospitality« (Aloft Hotels 2019).

 

Figure 13: Ushuaïa Ibiza

Figure 14: Hard Rock Hotel Ibiza

Figure 15: Aloft Hotel room / 
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        H O T E L  S C H A N I  W I E N

The second hotel belonging to the Komarek family from Vienna-

Ottakring, the Hotel Schani Wien, opened in April 2015. This hotel, 

with its Viennese charm, is studded with many innovations. As a 

research partner for the FutureHotel project, the Hotel Schani was one 

of the first hotels ever to implement custom room selection when 

booking via the website, mobile check-in, the smartphone room key 

via a special app, and an integrated coworking space in the hotel 

lobby.

A total of 135 rooms, among them ten maisonettes and five leading 

edge rooms, await the guests. The leading edge rooms differ from 

the standard rooms in their technical amenities. They serve as a test 

environment for innovative product solutions, such as room controls 

operated via tablet. The lights or temperature can be regulated 

directly from the bed. Water and power usage is also measured in 

order to optimise resource consumption. All 135 rooms are equipped 

with ultra-high-speed WiFi (200 Mbit) and a 40"-HD flatscreen with 

screen mirroring option. This allows the guest to connect their 

smartphone to the television and view pictures or presentations on 

the large screen. Innovations are part of the Hotel Schani Wien's 

company philosophy, and that includes cryptocurrencies. Since April 

2016 the hotel has accepted Bitcoins at the bar and the hotel shop 

»Greissler«. The two-way ATM in the lobby was then commissioned 

in 2017.

               V I R G I N  H O T E L S

Richard Branson, CEO of Virgin Airlines, opened the first Virgin Hotel 

in Chicago in 2015 (Freizeit-Verlag Landsberg GmbH 2015). Via a 

hotel app, guests can control the room temperature, order room 

service, communicate with hotel personnel, or speak with other hotel 

guests (Virgin Hotels 2019a).

Guests who are part of the membership programme »The Know« 

and share personal information through it benefit from price 

discounts, upgrades, and a personalised stay at the hotel(Virgin Hotels 

2019b).

Figure 16: Hotel Schani Wien

Figure 17: TV-Screen Mirroring im Hotel Schani
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2  	 S T A T E  O F  I N T E R N A T I O N A L  P R A C T I C E

      H E N N - N A  H O T E L

The Hen-na Hotel at the Huis Ten Bosch theme park in Nagasaki, Ja-

pan opened in 2015, with the clear objective of having the majority 

of services performed by robots. There are currently 12 Hen-na Hotels 

in Japan (HUIS TEN BOSCH Co 2019). The guest can open their room 

door with face recognition, and robots are utilised in the areas of 

front desk service, luggage service, luggage storage, and minor 

cleaning work such as vacuuming and window cleaning (McMullen 

2018).

The room contains a robot module through which information can be 

accessed, and room functions such as lighting and television can be 

controlled (Newman 2019). A motion sensor can detect the guest's 

presence in the room so that electrical appliances are automatically 

turned off in the guest's absence (McMullen 2018). The »Radiant Pa-

nel Air Conditioning System« can detect, via sensors, where a person 

is in the room and adjust the temperature only in that area (McMullen 

2018; HUIS TEN BOSCH Co 2019). 

      C I T Y  H U B

After check-in at the City Hub in Amsterdam, each guest receives a 

bracelet that they can use to open the door to the sleeping cabin. The 

bracelet can also open the front door to the hotel. Furthermore, me-

als can be purchased at the hotel and added to the bill. Functions 

such as lighting, music, and the room alarm can be controlled via app 

on the guest’s smart device (Wander-Lust 2015; City Hub 2019). 

Figure 18: eception at the Hen-na Hotel

Figure 19: City Hub
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       B O D E N M A I S E R  H O F

After extensive renovations at the Bodenmaiser Hof in the Bavarian 

Forest, modern KNX technology ensures more comfort and energy 

efficiency. The KNX centrally controls lighting, ventilation, and room 

temperature. The temperature of an unreserved room can be reduced 

to a minimum, while it can be increased in a booked room. Once the 

guest checks in, the room temperature switches to a comfortable level 

and automatically commences a welcoming scenario. Additional time-

dependent, pre-programmed lighting coupled with heating, 

ventilation, and musical accompaniment awaits the guest in their 

room. With the »everything off« command, the guest can deactivate 

all of the lighting when going to bed or leaving the room. The 

personnel can centrally control all rooms through a visualisation. The 

guest can also adjust the room temperature or lighting in their room 

as desired with a regulator and a touch sensor (Hotel Fachzeitung 

2018).

       W Y N N  R E S O R T

Wynn Resorts in Las Vegas and Amazon announced their partnership 

in December 2016. The goal was to equip all 4748 rooms at the Wynn 

Resort with Amazon Echo. Along with controlling lighting, curtains, 

music, and the television, the voice controls were also integrated to 

answer simple questions about the weather or the news (McQuarrie 

2016). In mid-January 2018, 300 rooms had already been equipped 

with the Alexa tool to regulate room functions via voice controls 

(Soper 2018). By mid-January 2019 the number of equipped rooms 

increased to about 70% of the more than 4000 rooms (Prince 2019). 

Figure 20: Bodenmaiser Hof

Figure 21: Amazon Echo in a hotel room
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       O P E R A  H O T E L

At the Opera Hotel, guests have the option of mobile check-in via 

smartphone, and can open their room door with their own device. If 

the guest has booked one of eight »Smart Rooms«, they can control 

some room functions via Google Home voice controls (Opera Hotel 

2019). With an app on their own mobile device they can control room 

functions, open or close curtains and blinds, or operate the television. 

Lighting and music in the room can also be adjusted individually. The 

display mirror in the bathroom presents information like the weather, 

news, and concierge services (Bataillard 2017).  

    

       G R A N D  A M B A S S A D O R

Guests can use their smartphone to scan a QR code and then use the 

device to control room functions like lighting, curtains, temperature, 

and the television. In addition, the device can send messages to hotel 

personnel. These include a »do not disturb« status, a »make up 

room« request, or an order for additional pillows, shampoo, or towels 

(Bright 2017).  

       A C C O R ’ S  » R O O M  F O R  E V E R Y O N E «

In 2017, Accor developed a hotel room that is fully usable for people 

with disabilities because of innovative technology and accessible 

design. This room contains, among other things, an automatic door 

opening and closing system. LED lighting in the skirting board is 

activated via motion sensors to guide the guest in case they wake up 

during the night. In addition, the guest can make use of an alarm 

service, such as being awoken by the smell of coffee. The room 

functions can be controlled via a tablet PC (Accor 2018; Mest 2018).      

Figure 22: Smart Room at the Opera Hotel Zürich

Figure 23: Scanning of a QR-Code

Figure 24: Accor's Smart Room
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        I N T E R C O N T I N E N T A L  A I - R O O M

In 2017, InterContinental Hotels & Resorts Group (IHG) began a 

partnership with BaiDu, a Chinese internet search engine provider 

based in Beijing. In 2018, IHG announced it was commissioning some 

»AI rooms« in Greater China, in which the guest can use voice controls 

to regulate various modes such as work or leisure mode, and adjust 

room settings like lighting and temperature. The BaiDu software can 

react to indirect instructions, such as »I am going to bed«, by dimming 

the light and closing the curtains. Guests at the InterContinental 

Beijing Sanlitun and InterContinental Guangzhou Exhibition Center are 

supposed to be among the first users of the new smart rooms before 

they are integrated in hotels across the entire country. The rooms 

currently only respond to Chinese voice commands (Arlotta 2018).  

  

               T H E  W E S T I N  B U F F A L O

Since 2017, the Westin Buffalo in Buffalo, New York (USA) has been 

offering guests the opportunity to connect to the room's integrated 

Amazon Echo via their own Amazon account during their stay. The 

primary benefit for guests here is that they can access their own data, 

such as music and preset functions. The hotel offers its own hotel 

functions via Amazon Echo, such as requesting services, receiving 

information about the hotel and its offers, and getting recommendations 

for activities in the surrounding area (Hal Schwartz 2019). A service 

robot from the company Savioke has been in operation at the Westin 

Buffalo since 2017, and delivers orders to guests' rooms upon request. 

(Mroziak 2017).

 

    

Figure 25: Example of a voice control system

Figure 26: Service Robot at the Westin Buffalo
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2  	 S T A T E  O F  I N T E R N A T I O N A L  P R A C T I C E

            H I L T O N ' S  C O N N E C T E D  R O O M

Hilton presented its development of the Connected Room platform in 2017 (O’Connor 2019). 

The concept aims to allow the guest to use and control the hotel room in accordance with their 

personal wishes.  With the Hilton Honors app, the guest can set their preferred room  

temperature and control the lighting and Smart TV with their own device. The self-developed, 

proprietary app allows for check-in before arrival at the hotel. Furthermore, the guest can use the 

app's digital map to find their room and open the door via smartphone (Ting 2019). Partnerships 

between Hilton and streaming services like Netflix and Showtime make it possible for the guests 

to log into their own account with the respective streaming service through the Hilton Honors 

app, and thus access their personal content on the Smart TV. If the guest doesn't have their own 

account, they can still use the streaming service without registering (Perez 2019).

Guests must join the Hilton Loyalty Program in order to use the app. Yet the Connected Room's 

functions can also be used without the app in that the guest is able to use the remote control to 

access them via television. (Hilton 2018). After the first beta tests were successfully completed at 

the Hilton Garden Inn in Memphis, Hilton equipped some other hotels in Memphis, Dallas, and 

the Washington, D.C. metro area with Connected Rooms (Braunstein 2018). Hilton was already 

operating more than 1800 Connected Rooms in the USA as of January 2019 (Newsroom.hilton.

com 2019). By late 2019, 200 hotels are supposed to be equipped with the technology, with 

more to follow in 2020 (Ricca 2019).

      A L I B A B A  F LY Z O O  F U T U R E  H O T E L

In late 2018 the Alibaba Group's online travel platform Fliggy and 

other divisions of the Alibaba Group jointly opened the futuristic 

FlyZoo Hotel in Hangzhou, China. The guest can use the hotel's 

special app to find and book the desired location and alignment of 

the room. Check-in via app is also possible. Guests receive access to 

the room by means of facial recognition. The virtual assistant »Tmall 

Genie« can be used to operate room functions like lighting, 

temperature, curtains, television, or music system via voice controls, 

as well as to order room service or towels. The virtual assistant 

answers simple questions, such as requesting the WiFi password. 

Orders are delivered to the room by a robot (Brennan 2019).

Figure 27: Alibaba Logo
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      I N T E R C O N T I N E N T A L  S H A N G H A I 

      W O N D E R L A N D

The InterContinental Shanghai Wonderland Hotel, established in 

cooperation between InterContinental Hotels & Resorts (IHG) and 

WeChat, opened in Shanghai in 2018. At this »smart« hotel, the 

guest can use the WeChat app to book a room, check-in with facial 

recognition, open the door with a digital key, order room service, 

operate room functions like lighting, temperature, or curtains, and 

pay the bill (Liao 2018).   

      S M A R T E L

There are currently two Smartels. The Smartel at The Unbrexit opened 

in April 2018 and is operated by technology manufacturer Tobit.

Software. It employs a minimal staff, as the guest can control their 

entire stay via smartphone. Namely, guests can use their smartphone 

to book and pay for their room, open the door, and control the light 

and television in the room (Tobit Software AG 2019). Guests can also 

receive recommendations for cafés, bars, restaurants, and leisure 

activities in the area via the software on their smartphone (Allgemeine 

Hotel- und Gastronomie-Zeitung 2018). In addition, the software 

offers solutions for organising housekeeping, the creation and 

evaluation of digital statistics and communication (Tobit Software AG 

2019). The company's latest technology is realised and tested at the 

Smartel headquarters (Smartel at Tobit.Campus). (Tobit Software AG 

2019).  

Figure 28: Icon of the WeChat-App

Figure 29: Smart in-room controls at the Smartel

Figure 30: Smartel hotel room
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2  	 S T A T E  O F  I N T E R N A T I O N A L  P R A C T I C E

      S M A R T  LY Z  H O T E L

Shenzhen, China-based AI company Smart LYZ opened the »fully 

automated« Smart LYZ Hotel in Chengdu, Sichuan, China in early 

2017. There is no interaction with human employees if the guest does 

not desire it. Guests book their room via website, check in with facial 

recognition, and receive an access code to open their room door or 

use an app to do so. Guests can also check out via app (Smart LYZ 

2018). Robots accompany guests to their rooms and answer their 

questions. With the app, guests can then order towels from their 

room (among other things), which the robot then delivers (YellRobot 

- Robot News 2018). The app can also be used to control the lighting, 

temperature, closets and curtains in the room (Smart LYZ 2019). 

            K V I H O T E L  B U D A P E S T

The KViHotel in Budapest, Hungary promises its guests complete 

control of their stay via app. The guest can book their room, receive 

access to the hotel, check in and out, and open their room door all via 

the TMRW app on their personal device. In the room itself, the guest 

can use the app to control room functions like the temperature, and 

receive a message when the room has been cleaned. The concierge 

service for ordering room service or a taxi is also offered through the 

app (KViHOTEL Budapest 2019). The KViHotel not only uses the 

guest's smartphone as a room key, but also as a concierge and 

receptionist, thereby requiring only eight employees for 40 rooms 

(Brack 2018). Figure 32: KViHotel Budapest

Figure 31: Smart LYZ



23

              S I - S U I T E S

The hotel SI-SUITES in Stuttgart, Germany implements an innovative 

technological standard in all of its 192 rooms and suites. It has been a 

close partner of the FutureHotel joint project for years. Hotel manager 

Thomas Behrendt particularly values future-proofness and investment 

security. This requires a system that can be successively built upon, 

which is why a BUS system was introduced as a fundamental measure 

for digital progress. The constant challenges in this regard are coupling 

and interlinking relevant interfaces of various systems.

The first steps and implementations for the smart hotel rooms began 

in 2016, and the aforementioned measures were completed in 2019. 

For example, the entire building is connected to a weather station, the 

data of which are used to automatically control the blinds. When a 

guest checks in, a specific room scenario is triggered: the TV turns on, 

and the room temperature is increased. During check-out, energy 

consumption is automatically deactivated (power, heating) and the 

Bluetooth connection is cut off. All of this is made possible by a strong, 

10 gigabyte network running in the background with numerous active 

and passive components for WiFi, controls and TV units. The lighting 

at the SI-SUITES is adjusted to specific scenes, e.g., falling asleep 

comfortably or aiding in waking up in the morning. The bathroom 

includes an integrated radio, and a display mirror in the more premium 

room types.       

Thomas Behrendt sees a clear trend toward more interlinking in  

hotels:

»Digital transformation must be seen as a journey, and you cannot 
expect to just reach an objective – it doesn't work that way.« 

Thomas Behrendt,  

GM of S I -SUITES Hotels ,  Stuttgart

Figure 33: SI-SUITES Hotel Stuttgart
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2  	 S T A T E  O F  I N T E R N A T I O N A L  P R A C T I C E

            N H - H O T E L S  M O O D  R O O M S

In the Mood Rooms at the NH Hotels in Berlin, Germany and Madrid, 

Spain, the atmosphere in the room can be controlled with a tablet: 

light, music, curtains, and temperature are adjusted via the 

touchscreen input. In addition, various modes are offered that can be 

selected depending on how the room is used (NH Hotel Group 2019).

            L O E W S  H O T E L S

Loews Hotels currently consist of 29 hotels in the USA and Canada. Since 2019, the hotel chain 

has been using software from the Dutch company Ireckonu in order to facilitate a personalised 

hotel stay for the guests. The Ireckonu software Core and IKnowU allow the guest the 

automatically check in when entering the hotel, operate room functions with voice controls, and 

personalise their stay on the basis of information from past hotel stays (Airoldi 2019).

      A N A L Y T I C A L  C O M P A R I S O N  O F  T H E  P R O J E C T S

The respective smart features of the preented hotels are illustrated in a table below.  

The smart features include the voice assistant, which enables voice control and answers  

hotel-specific questions or order services; a hotel app that provides access to hotel information, 

and allows guests to use and book services; a smart in-room device, such as a tablet or smart-

phone; voice controls to regulate room functions like lighting, temperature, or TV; digital control 

options of room functions; the possibility of accessing personal data and accounts via hotel  

devices, such as when listening to music or streaming; a virtual minibar or shop function; a  

display mirror; sensors in the room; the usage of service robots; smart room access via a mobile 

key or biometrics; facial recognition; smart check-in and check-out; and the opportunity to select 

a specific room. 

Figure 34: NH-Hotels Mood Room
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      N H - H O T E L S  M O O D  R O O M S
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CitizenM-Hotels X X

Blow Up Hall 5050 X X

YOTEL X X X X

Eccleston Square Hotel X X X

BLOC Hotel X X X X

Peninsula Hotels X X X

Ushuaïa Ibiza & Hard Rock 
Hotel Ibiza X X X

Aloft Hotels X X X X

Hotel Schani Wien X X X X X (X) X X X

Virgin Hotels X X X

Henn-na Hotels X X X X X X X

City Hub X X

Bodenmaiser Hof X X X

Wynn Resort X X

Opera Hotel X X X X X X

Grand Ambassador X X X

Accor's »Room for everyone« X X X

InterContinental AI-Room X

Westin Buffalo X X X X

Hilton's Connected Room X X X X X

Alibaba FlyZoo Future Hotel X X X X X X X

InterContinental
Shanghai Wonderland X X X X

Smartel X X X X

Smart LYZ Hotel X X X X X X

KViHotel Budapest X X X

SI-Suites X X X X

NH-Hotels Mood Rooms X X

Loews Hotels X X

Table 1: Overview of smart features in the 28 hotel brands worldwide
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2  	 S T A T E  O F  I N T E R N A T I O N A L  P R A C T I C E

Common features in smart hotel rooms worldwide:

	 Voice controls of room functions (271 hotels)
	 Virtual minibar / shop function (217 hotels)
  Usage of robots (215 hotels)

	� Smart room access (211 hotels))

	� Voice assistant (183 hotels)

These features currently tend to be uncommon in smart hotel rooms: 

  Display mirror (2 hotels)

  Individual room selection (6 hotels)

  Facial recognition (15 hotels)

  Hotel app (17 hotels)

Voice controls of room functions, virtual minibar / shop function, usage of robots, smart room 

access, and voice assistants are particularly prevalent in North America and Asia. In Europe, 

however, hotel rooms are more frequently equipped with such functions as smart room controls 

(without voice controls), a smart in-room device, and smart room access.  

However, if one looks at the number of hotel brands and not at the total number of hotels 

operated in the hotel chain, it becomes apparent that there is a greater variety of individual hotel 

operators who offer smart hotel room features in Europe and Asia than there are in North 

America..

The overview of the practice projects shows that there are certainly methods for equipping hotel 

rooms with smart features, although these are not considered a fundamental factor or standard. 

Chapter 5 further elucidates the obstacles currently facing hotel operators in the implementation 

of smart solutions. The approaches and measures that help hotel operators implement smart 

solutions in their facilities are explained in chapter 6. The more hotels which implement required 

base technology, such as internet and WiFi with sufficient quality and coverage, hotel manage-

ment systems, and smart building and media technology, and interlink these with each other as 

well as facilitate access to digital data via mobile devices, the more smart features will take hold 

and become increasingly prevalent as a result.
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2 . 2    O V E R V I E W  O F  H O T E L  I N N O V A T I O N  L A B S 

There are individual innovation labs, corporate showrooms, test labs, and development and  

demonstration platforms for the hotel industry around the world. The following Lab  

environments were researched with support from Dr. Markus Schuckert, Associate Professor at 

the School of Hotel & Tourism Management (SHTM) at Hong Kong Polytechnic University. The list 

makes no claim to be complete. Furthermore, there are numerous labs operated by third-party 

providers primarily for testing their own technology.

Figure 35: Showcase FutureHotel
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Name Year of 
creation

Operating 
company

Project description, topic Location

Showcase 
FutureHotel 2008

FutureHotel Projekt, 
Fraunhofer Instituts 
für Arbeitswirtschaft 
und Organisation 
(IAO)

Vision of a hotel room in the year 2020

Voice controls, robots, sustainability, LED 
wall and ceiling, display facade, Energy-
Bed, SenseFloor, display mirror, aroma 
steampod, smart check-in and mobile 

key, etc.

Fraunhofer inHaus 
Innovationszentrum, 
Duisburg, 
Deutschland

Tomorrow`s 
Guestrooms Hotel 
Icon

2011 Hong Kong Poly-
technic University

Prototypical hotel room for testing de-
sign, technology and well-being ele-
ments

Kowloon, Hongkong

Urban Living Lab
2012

FutureHotel Projekt, 
Fraunhofer Institut 
für Arbeitswirtschaft 
und Organisation 
(IAO)

Vision of an urban landscape with profi-
le-based interaction scenarios 

Highly personalised hotel room and text 
environment for realization of the check-
in process at the Hotel Schani Wien

Zentrum für Virtuelles 
Engineering, 
Stuttgart, 
Deutschland

The LINQ Hotel 
Showroom 2015

Caesars Entertain-
ment Corporation, 
Ayla Networks, 
WeChat

Test room for the CES 2015

Controls of room functions via WeChat 
app

The LINQ Hotel & 
Casino Las Vegas, 
Nevada, USA

Marriott’s IoT 
Guestroom Lab 2017

Marriott, Samsung, 
Legrand

Personalisable guest rooms: 

Personalisation via guest profile, voice 
controls, smart mirror, etc.

Mariott Headquarters, 
Bethesda, 
Maryland, USA

Hilton Innovation 
Gallery

2017 LAB at Rockwell 
Group, Hilton Hotels 
& Resorts

Showcase for innovations and design 
concepts by the Hilton Corporation. 

McLean Tyson Corner, 
Virginia, USA

Hongkong and 
Shanghai Hotels 
Forschungs- und 
Technologiezent-
rum & Kaleido-
scope Lab

Unknown, 
2018

The Hongkong and 
Shanghai Hotels, 
Stanford Research 
Institute

Research and Technology Center of the 
Hongkong and Shanghai Hotels (HSH) 
Group and Start-up Programme

Aberdeen, Hongkong 

Table 2: Hotel Innovation Labs and Showcases
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        S H O W C A S E  F U T U R E H O T E L

The testing environment for the hotel of the future offers a demonstration platform for the 

constructed vision of a hotel room in the year 2020. It was opened in 2008 at the inHaus Zentrum 

in Duisburg by the FutureHotel Project, under the management of the Fraunhofer Institute for 

Industrial Engineering. Here, the guest was able to check in with their smartphone and enter 

their room with assistance from biometric access controls. The room contained an LED  

membrane ceiling and wall, as well as OLEDs (organic light emitting diodes) as flexible,  

transparent surface lighting and display surface. Via a glass display facade, the guest could enjoy 

a virtual view or films. There was also a television, which the guest could use to watch television 

as well as order hotel services or operate the room controls. Voice-operated room controls were 

also possible. 

The »SenseFloor« detected the guest's position in the room to create movement profiles and 

control room functions, such as automatically opening sliding glass doors. The bathroom mirror 

included an integrated display, speaker, and LED lighting in order to provide the guest with  

entertainment in the bathroom as well. 

In order to facilitate a personalised stay for the guest, they could input a personal profile that 

stores, among other things, the preferred room temperature and lighting scenarios. The respec-

tive aspects in the room adjusted themselves in accordance with the guest's preferences.

Additional extras in the FutureHotel Showcase were the »EnergyBed«, a swinging bed that  

ensured relaxation through its pendulum-like movements, and the »FutureSpa« with a prototy-

pical whirlpool, a display mirror, an aroma steampod for customised aroma experiences, an  

infrared-based sauna, and adjustable relaxation lighting.

Robots were also utilised. The centrally stacked minibar robot could be summoned via the virtual 

minibar, and delivered the desired products directly to the room. Service and cleaning robots 

were also used. Energy efficiency and facility management were supported by monitoring of 

energy consumption, innovative materials, and product life cycles.  

Figure 36: Showcase FutureHotel



30

2  	 S T A T E  O F  I N T E R N A T I O N A L  P R A C T I C E

       T O M O R R O W ` S  G U E S T R O O M S

The Tomorrow's Guestrooms comprise three prototype rooms on 

the tenth floor of the Hotel Icon, which can be used for research 

purposes. The Hotel Icon is a boutique hotel with 286 5-star rooms 

opened on the mainland side in Kowloon, Hong Kong in 2011. The 

hotel is owned by the Hong Kong Polytechnic University. It is 

independently operated and connected to the School of Hotel and 

Tourism Management as a specialty area for hotel and tourism 

management (King und Tang 2019). The Tomorrow`s Guestrooms 

are used both for sociological consumer research as well as for 

practical testing of technology and products for the hotel industry. 

Since 2013, companies and the Hotel and Tourism Department have 

had the opportunity to conduct design and application studies. The 

studies encompass a range of practice tests with regard to various 

technical products, such as audiovisual systems and entertainment 

electronics, lighting and lighting controls, as well as other smart hotel 

applications. Various air filters and air conditioning systems are also 

tested alongside a variety of furniture and accessories. Furthermore, 

the platform offers faculty and students the opportunity to perform 

their own studies while ensuring practice-based instruction and 

research. Research with the Tomorrow's Guestrooms is divided into 

the categories of design, technology, and well-being, all under the 

umbrella concept of »soft renovation«. The ultimate goal is to support 

the hotel industry with the development of new products, service 

offers, and industry standards (Tse 2013).

Figure 37: Tomorrow's Guestroom
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       U R B A N  L I V I N G  L A B

The Center for Virtual Engineering's Urban Living Lab in Stuttgart, Germany, opened in 2012. 

Here, scientists from the Fraunhofer IAO research innovative, technology-supported interaction 

concepts for the development and sale of products and services in an urban environment. For 

this purpose nuanced, ideal human-technology interaction scenarios are created and made real 

- for the user's professional and private life - on the basis of an integrated user profile control 

(Spath et al. 2013).

Depending on the user profile, the lab visitor equipped with mobile devices such as a smartpho-

ne or smartwatch receives customised information and service offers. The variously configured 

interactions take place at various spotlights in the urban landscape and can be used for prefe-

rence-based services in hotels, among other purposes. These spotlights are equipped with inno-

vative display technology as well as control and configuration elements that offer the lab users a 

ground-breaking experience through the city of the future (Spath et al. 2013). The hotel room 

lab at the Urban Living Lab focuses on researching smart interaction concepts, with the inclusion 

of all spatial and medial components within the room. Guests receive personalised displays on 

the television, access to their respective audiovisual content they brought with them, or access to 

lighting moods with a matching sound and air conditioning profile. The lab serves as a pilot 

platform for innovations shortly before they are implemented in hotel practice.

             T H E  L I N Q  H O T E L  –  S H O W R O O M

The Caesars Entertainment Corporation cooperated with Ayla Net-

works, a provider of Internet of Things (IoT) platforms, and the mes-

senger WeChat as part of the 2015 International Consumers Electro-

nics Show (CES) in Las Vegas. During the convention, they presented 

their vision of a hotel room of the future in some of the LINQ Hotel 

suites in Las Vegas, which could be controlled via smartphone. Visitors 

could download the WeChat app via a QR code in the room, which 

would then allow them to control such functions as lighting, tempe-

rature, blinds, and curtains. A variety of room scenarios could also be 

selected (Wallstreet-Online.de 2015).   

Figure 38: Hotel room lab at the Urban Living Lab

Figure 39: LINQ Showroom for the CES 2015
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2  	 S T A T E  O F  I N T E R N A T I O N A L  P R A C T I C E

               M A R R I O T T ' S  I O T  G U E S T R O O M  L A B

In cooperation with Samsung and Legrand, Marriott's Innovation Lab developed two model 

hotel rooms in late 2017. The rooms are supposed to be customisable and adapt to a guest's 

specific needs. For example, while showering the water temperature automatically adjusts to the 

temperature saved in the guest profile. Room functions such as lighting and room temperature 

can be controlled with voice controls via a virtual assistant (Marriott International 2017). Guests 

can use a »smart mirror« to assist them with their morning yoga routines and display their  

favourite artwork in a digital picture frame. Sensors detect the guest waking up in the night, and 

a red light automatically turns on to show the way to the bathroom (Ting 2017).

At the same time, Marriott introduced another innovation: the »smart shower doors«. While 

showering, guests can use their finger to write or paint on the shower doors, and then send the 

message or picture via e-mail (Caswell 2017).  

        H I L T O N  I N N O V A T I O N  G A L L E R Y

The Hilton Innovation Gallery in McLean, Virginia, USA was drafted by the LAB at Rockwell 

Group and opened in 2017. The gallery serves as a showcase for innovations and design  

concepts by the Hilton Corporation. This is where Hilton tests and presents new products  

designed by itself or by potential collaboration partners under various conditions and in different 

environments. Along with a show kitchen and an innovative meeting space, guests can try out 

innovations in rooms based on typical Hilton guest rooms via virtual reality. Another highlight is 

the »Dark Room«, which is used for situational experiments (Rockwell Group 2019; Dorris 2018). 
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      � �H O N G K O N G  A N D  S H A N G H A I  H O T E L S 

R E S E A R C H  A N D  T E C H N O L O G Y  C E N T R E 

&  K A L E I D O S C O P E  L A B

At the internal Research and Technology Centre of the luxury hotel 

group Hongkong and Shanghai Hotels, Limited (HSH) in Aberdeen, 

Hong Kong, 26 engineers and information scientists are currently deve-

loping and testing innovative technology for their hotels' rooms. The 

HSH's own Research and Technology Centre develops and tests techno-

logy that the rooms in the 10 Peninsula Hotels will be equipped with. 

This is also where the functionality of the technology already used at the 

hotels is simultaneously and remotely monitored and maintained (The 

Hongkong and Shanghai Hotels, Ltd. 2019b).  

In 2018 the HSH Group, in cooperation with SRI International (Stanford 

Research Institute), developed and initiated the »Kaleidoscope Lab« 

programme, which allows start-ups to implement and test their 

innovative ideas for the hotel industry in a real environment over the 

span of a 12-week programme (The Hongkong and Shanghai Hotels, 

Ltd. 06.06.2019). The programme is supported by such partners as 

Samsung and the Hong Kong Science and Technology Park (Hamdi 

2019). 

In January 2019, ASA Innovation & Technology and Neoma were selec-

ted from among 70 applicants and named the two winning start-ups. 

ASA won for Airluna, an air-purifying lamp that measures room air 

quality and eliminates toxins from the air with ozone catalyst oxidation 

(OCO) technology. Neoma won with its AI platform that automatically 

sends information and recommended actions concerning a guest to  

hotel staff in order to customise personal contact via the usage of  

technology (The Hongkong and Shanghai Hotels, Ltd. 23.01.2019). 

The winner start-ups were technically assisted in the implementation of 

their concepts at the HSH Group's Research and Technology Centre. They 

were then given the opportunity to test their products in the hotels The 

Peninsula Hong Kong and The Peninsula Beijing, and form a pilot or 

commercial contract with the Group (Hamdi 2019). The next round of 

the Kaleidoscope Lab Programme is supposed to commence in late 2019 

(The Hongkong and Shanghai Hotels, Ltd. 06.06.2019). 

Figure 40: Work in a lab
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The guest room is one of the most important touchpoints between the hotel and the guest. It is 

embedded in a spatial and technological environment or ecosystem. The stay inside the guest 

room is composed of a sequence of experiences that might be developed dramaturgically.  

Because the guest spends the majority of their time in their room while at the hotel, this space is 

particularly significant for the guest's experience. Furthermore, according to empirical studies, 

the hotel room is one of the most important aspects for selecting and booking a hotel. 

This chapter describes how the travel experience can be personalised and customised with  

assistance from currently available, digital tools and methods. This includes handling guest data 

and the analysis thereof, as well as the possibility of individual room selection by the guest. In 

addition, concepts and solutions for technological integration in the Smart FutureHotel Room, 

such as the Internet of Things (IoT), Bring Your Own Device (BYOD), and artificial intelligence (AI) 

applications such as voice controls, sensor technology, and biometrics are described. It is also 

explained how the safety factor in the Smart FutureHotel Room will change in that new security 

aspects that must be considered by hotel operators are arising, but also how higher security 

standards can be ensured. The chapter concludes by addressing the contribution that the usage 

of technology and software in the hotel room can make for more sustainability and accessibility. 

3 . 1 	� S E A M L E S S  T R A V E L  E X P E R I E N C E 

–  T H E  S M A R T  G U E S T  J O U R N E Y

The experience of being in the hotel room while staying at a hotel is not a singular event. It is part 

of an overall experience that can be illustrated along a process chain, namely the guest journey 

(see Figure 43). The basis for a seamless travel experience is a smart technological ecosystem. 

The goal is a seamlessly interconnected linking of the various events in order to offer the guest a 

smart guest journey. 

3	 BASIC CONDITIONS FOR 		     
     SMART HOTEL EXPERIENCES
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Before the guest begins their actual stay at the hotel, their trip starts with selecting the hotel, the 

booking request, booking, and confirmation by the hotel. Digital tools can already make this 

process more personalised and needs-based than is the case with most hotels. In order to make 

full use of the means available today, hotels can direct targeted, personalised, and scheduled 

advertisements to potential gusts with self-learning algorithms, or adjust their offers in  

accordance with guests' interests. Dynamic Pricing means that prices are dynamically adjusted 

with consideration of various factors such as demand, consumer behaviour, the season, and the 

competitive environment, so that each guest pays a different price, thereby maximising profits 

(Kietzmann et al. 2018).    

Further steps of the guest's journey include preparation for the trip, departing from home,  

arriving at the destination and entering the hotel. These steps can also be personalised and  

situationally adjusted, such as with assistance from data analysis processes. After booking the 

hotel, arrival options can automatically be offered for booking. The guest may also input their 

own plans for arrival. If it is known when and how the guest will arrive, a personal greeting can 

be planned at the right time and, for example, adapt accordingly to flight delays. A guest who is 

known to have travelled a long distance can be offered the hotel's wellness service before arrival 

by automatically sending the following message to their mobile device: »We know that you have 

had a long and stressful trip, but you're almost here and we are expecting you. How would you 

like a massage after dinner? We have set aside an appointment at 7:30 p.m., and we just need 

your quick confirmation«.

Figure 41: The FutureHotel  

process chain of a guest journey
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At the hotel itself, the guest's trip includes entry into the hotel, check-in, staying at the hotel, 

check-out, and ultimately departure and the trip home. The hotel's digital processes are  

integrated into all of these steps, allowing the hotel to make the guest's experience as convenient 

as possible. Instead of a personal welcome that can be entirely customised with the guest profile 

(see chapter 3.2.1) depending on the situation, the guest can always check in via their  

smartphone and thus gain access to the hotel room. Possible upgrades and the hotel's current 

offers are presented to the guest in a user-friendly manner as needed, e.g., on their device. After 

check-in, the mobile device automatically connects to the hotel WiFi for the duration of the 

guest's stay. The guest also has unlimited access to the WiFi and 5G network in the corridors and 

lift. The entire hotel contains conveniences for the guest such as digital building navigation, such 

as how to get to their room or voice-controlled lift operation.

The guest no longer brings just their portable luggage, but also their virtual data luggage  

(see chapter 3.2.1). The more access they grant the hotel, the more personalised the overall  

experience can become for the guest. 

One significant aspect during the stay at the hotel is the options for on-site mobility for business 

travellers and private travellers. Travellers highly value the opportunity to obtain, book online, 

and pay for mobility offers directly through and within the hotel.

.

»Sixt works as a partner for hotels around the world to ensure 
mobility for travellers at the place of accommodation in order 
to facilitate stress-free travel. The car-sharing offers provide a 
sensible solution for synergetically meeting the needs of hotel 

guests and the local residents.«

Melanie Lang, Director Customer Exc i tement & Qual i ty  

Management,  S ixt  SE 
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At the end of the hotel stay, check-out via the guest's device including automatic digital billing is 

accelerated and can be performed anywhere. The guest is thus no longer required to queue for 

this process. The guest's departure and trip home can also be made seamless through smart 

processes, for example by automatically providing transportation to the airport so that the guest 

need only confirm this on their smartphone or via voice input. After departure, the guest can 

decide themselves whether their data will remain available to the hotel and saved for a future 

visit, or if they will all be deleted.

3 . 2 	 C U S T O M I S A T I O N  A N D  P E R S O N A L I S A T I O N

Guests appreciate personalised offers and will require corresponding service in the form of 

upgrades, offers, and personal touches as a given, such as a bar of their favourite chocolate in 

their room. The most important aspects of customer experience, according to an international 

PwC poll among 15,000 people, are efficiency, convenience, competent and friendly service, and 

a simple payment system. Furthermore, up-to-date technology, personalisation, and unique  

experiences are considered important (Clarke and Kinghorn 2018).                

The physical environment and service should be adaptable, and should be geared toward 

individual needs instead of general ones. Because a guest's needs can change during their stay 

at the hotel, these aspects should not only be customised to the specific person, but also to the 

respective situation. There will thus no longer be an offer »for everyone«, but rather only »for 

me«, whereby convenience, comfort, acceptance, and satisfaction, among others, will increase. 

Personalisation of the service means offering exactly the service that the guest would like to  

receive, and offering this service in the exact manner that the guest would like to receive it  

(Kazandzhieva et al. 2017). Travel provider TUI sends customers of the Robinson brand  

customised offers through automated campaigns in combination with predictive analytics,  

thereby achieving distinctively better results. 

  

»Uniform communication through all channels and originators 
that is tailored to the customer, such as pre- and post-stay  

campaigns, provides the guest with a seamless travel experience 
along the customer journey.«  

Jess ica Bruns, 

Head of CRM Robinson
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The concept of personalisation or customisation is not to be understood in such a way that each 

guest is treated in a unique way. Rather, it is about reacting successfully to a guest's wishes and 

needs, which are categorised or classified on the basis of known, comparable wishes and needs 

of other guests. To this end users are categorised on the basis of such characteristics as travel 

purpose, age, and sex. The allocation into categories serves to allow for operation by known 

patterns. This digital process facilitates an automated and standardised reaction to behaviours 

and needs. 

The individual does not play a significant role. The priority here is efficient processes and  

sequences. Successful classification of needs based on analytical logic results in faster and tailored 

reactions to the individual. Predictive services are not a futuristic dream, but rather refer to  

analytical documentation and simultaneous prediction of human behaviour. In this sense,  

individuality means human wishfulness.  

The Person-Environment Fit Model according to (French and Caplan 1972) refers to the match 

of individual and environment, and is based on the assumption that an ideal fit leads to optimal 

satisfaction (see Figure 44). Data and algorithms can become a key (enabler) for a successful 

guest-hotel fit (matching). The current needs and requirements of the hotel guest are identified 

in order to ensure personalised hotel offers and services. Both structure data in the form of  

profiles of specific travel types or target demographics, as well as real-time data of the specific 

traveller, are considered (Edwards et al. 1998). 

Figure 42:  

Fit Model of the hotel guest and 

the environment and the  

influence of digitalisation
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With information acquired from a variety of data, the hotel can offer what are known as  

»predictive services«. These services are developed for and offered to the guest without the 

guest having to ask for or worry about them. These predictive offers are developed on the basis 

of data. For example, such a service may involve summoning the lift to the respective floor once 

the guest leaves their hotel room, reducing the wait time. Guests' wishes and requests can be 

predicted on the basis of available data.

3 . 2 . 1    D A T A  A N D  D A T A  A N A LY T I C S

Many hotels already collect data on their guests. Hotel operators can use smart technology to 

compile detailed user data on their guests and evaluate them, while also offering them improved, 

customised accommodations and service (Kazandzhieva et al. 2017). User data can be divided 

into four categories: personal data, interaction data, behaviour-based data, and attitude-based 

data (Writer 2019).

Personal data can include information that directly refers to the customer's identity, such as core 

data. These data include, for example, first name and surname, address, date of birth, or  

telephone number. When combined, these data can quickly indicate the individual's identity.

In addition, online user behaviour can be used to indirectly infer the user's identity via cookies 

(text information stored on a user's computer and that can be re-read by the respective website), 

IP addresses, characteristics such as the device or browser used to visit the website, and the screen 

resolution. . 

Interaction data are information about how the customer interacts with a company (online). This 

includes behaviour on the website (which functions are used?), and interaction with social media 

(which posts are read or »liked«?) or customer service (which offers are requested?). 

Behaviour-based data are all data that can actively be observed. In a hotel this is the place 

where the guest stays, the activity they perform, or their vital data. These data can be obtained 

from various sensors, which are described further in chapter 3.3.4. But the usage of the hotel's 

offers via the hotel app for controlling room actions (lighting, air conditioning, sound, etc.) and 

for ordering room service can also be included in this category. 

Attitude-based data refer to the customer's perception of the company. These data can be 

obtained from customer feedback as well as emotion analyses (Writer 2019).  
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Data that do not directly refer to the guest, such as the weather forecast or information on  

upcoming events in the vicinity of the hotel, can also be documented and saved by the hotel in 

order to personalise the guest's stay.

However, data are not only compiled by the hotel. Many data nowadays are compiled or  

generated, saved and managed by the guest themselves. The guest no longer travels with their 

real luggage alone, but also brings their »virtual luggage« on their trip. This consists of data 

uploaded to the internet (virtual data cloud) or on their own mobile device. These data may be 

files, programs, games, contacts, social media accounts, music, films, or other digital information 

such as health data that the guest can access via their personal technical devices or the internet. 

Data constantly generated by the omnipresent usage of mobile devices can provide indications 

of the guest's emotions, well-being, desires, and needs. 

If one considers the type of information spread, one can differentiate between the existing or 

structural data and the real-time data. Existing or structural data are information retrieved or 

otherwise compiled for (potential) later use. This is contrary to real-time data, which are  

processed and used immediately upon retrieval. 

The collection and storage of customer data in the European Union is regulated by the General 

Data Protection Regulation (GDPR). This means, for example, that customer data can only be 

processed for one or more specific purposes with the respective individual's consent (The  

European Parliament and the council of the European Union 2016).     

Ideally, the guest can decide while booking, or during check-in at the latest, which data or which 

user profile they provide to the hotel so that their stay can be optimally personalised. A study 

published by Amadeus in 2019 in which 7,500 international travellers were surveyed showed 

that guests are willing to share personal information. 47% of those surveyed stated that they 

would disclose their data if they receive something in return, and 30% stated that they would 

disclose their data to receive personalised travel recommendations. Subjects of a hotel guest 

study conducted by Fraunhofer in 2013 said that they considered information on restaurants, 

sights, and leisure activities to be desirable. Current information on arrival and departure, such as 

train delays, was also deemed desirable on average (Borkmann et al. 2014a). 

A guest profile set up and maintained by the guest, which is available to the respective hotel for 

a specific amount of time as needed, is one way to implement this transfer of data. Basic settings 

saved in the guest profile from previous hotel stays can automatically be retrieved and need not 

be requested again. For example, guests can include the aspects listed in Table 3 in their guest 

profile. 
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Entities Profile settings

Travel context Leisure/business, activities within the hotel or environment, travel and mobili-
ty data, type of check-in (personal or automatic at terminal).

Meals (F&B) Preferences, allergies, meal times, single/shared table, special requests, spe-
cial beverages/dishes for the virtual minibar or room (e.g. diet, lactose-free or 
vegetarian products).

Activities Coworking space, meeting room, wellness offers, excursions, events.

Infotainment
Type and sequence of television/radio station, additional multimedia equip-
ment such as 3D TV, video game consoles, tablet PC, charging infrastructure.

Room Location in the hotel (e.g. not too high in case of fear of heights) and room 
amenities (e.g. bed, sofa, bath with sauna, beverage caddy, office caddy), 
room temperature, colour of lighting.

Bed Number and type of pillows/blankets, additional amenity characteristics such 
as sensor mat for vital functions, heating blanket.

Bath Open or closed bath, amenities (shower, tub or both), type and number of 
towels, additional bath accessories, additional wellness components.

Service Desired room cleaning, type of services (e.g. more personal or anonymous) 
and reduced to the basics (privacy), offers and information suiting the durati-
on of accommodation and specific travel context (upon request), alarm 
times, additional services (e.g. luggage service, pick-up service upon arrival, 
personal travel agent, purchase and delivery of groceries to home before re-
turning home).

A lot of information is compiled per guest based on data from a variety of sources – such as the 

guest profile, portable smart devices such as »wearables« and other sensors. These large data 

quantities (»Big Data«) are a valuable commodity for the hotel industry, as they form the basis 

for smart data analysis. Processing of these data requires a technical network of hardware and 

software components that links all data sources together and facilitates an exchange thereof.  

With »cloud computing« the memory space, the computing power, the application software, 

or other computing resources are provided as a service via an external server (Microsoft  

Corporation 2019). Data are transmitted to an external server with high computing power via the 

internet, where they are analysed with help from software applications. However, it is not enough 

for the hotel to collect all available information about the guest, the data must also be utilized.  

Table 3: 

Possible content of a guest 

profile
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Artificial intelligence (AI) methods may prove to be a very useful tool in creating a meaningful and 

useable guest profile. With help from algorithms based on machine learning or artificial 

neural network methods, the compiled data can be automatically evaluated with »data  

analytics« and the corresponding action recommendations and instructions can be imparted to 

the personnel or connected systems. Furthermore, such software can compensate for the lack of 

information through pattern recognition, which means that guests are assigned a guest  

profile on the basis of available information, and conclusions can thereby be drawn concerning 

further likely preferences. This method is also known as »cognitive computing«, as the  

computers are thereby able to partially simulate human thought and draw appropriate  

conclusions from the data. The IT and consultation firm IBM defines cognitive computing as »an 

advanced form of artificial intelligence that uses various types of AI, including machine learning 

algorithms and deep learning networks, which become stronger and more intelligent over time« 

(IBM 2019). This method can be used to offer the guest »predictive services«, which can 

quickly react to a guest's personal needs. For example, sensors can notify of a need for new  

towels or hygiene products, or if the guest is waking up and will thus want their breakfast 

shortly. Such systems can thus be particularly beneficial for an optimal hotel-guest fit.  

»Predictive analytics« can help predict guests' wishes and requests. This is a process that entails 

usage of data analyses, such as statistical and analytical methods. The goal is the creation of a 

model that can predict future events and behaviour (Nyce 2007).

If the guests' wishes and requests can be predicted, the desired experience can then be predicted 

as a »predictive experience«. Experiences can be individually staged, or access to attractive 

experience can be simplified. Because the experiences are highly personalised and geared toward 

a specific, desired effect, the guest receives a sort of experience guarantee. 
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3 . 2 . 2  �I N D I V I D U A L  H O T E L  R O O M  S E L E C T I O N  A N D  

A T T R I B U T E - B A S E D  B O O K I N G 

Two ways to facilitate an experience precisely tailored to the guest's ideas are individual hotel 

room selection and attribute-based booking. While booking the room, the guest can select 

the specific room, location, design, and amenities. The room can then ideally be viewed in advan-

ce with a 3D 360-degree panorama view or virtual reality, including the desired design and 

space elements such as pictures, coffee maker, or Smart TV. According to a FutureHotel guest 

survey, nearly 85% of travellers can imagine choosing from differently designed and equipped 

hotel rooms within a hotel, depending on their needs in the future (Borkmann et al. 2014a). 

As the results of the guest survey show (see Figure 45), guests have high standards with regard 

to individual aspects of the hotel room, such as the bed, the view, the bathroom, and the room 

controls (Borkmann et al. 2014a). International guests also state, with 3.69 out of 5 points, that 

the design and interior amenities of the room are very important to them, as well as the location 

of the room itself with 3.4 out of 5 points. (Borkmann 2015). It is all the more remarkable that in 

most hotels, it is only possible to select the room category but not the design, view or floor that 

the guest desires. However, based on the numbers, it can be assumed that the guest would be 

willing to pay more for the specific room that they wish to book. 
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1 2 3 4 5

private travelers (n=1422)

business travelers (n=668)

proximity to lobby/ employees

optimally equipped workplace

proximity to leisure facilities 
in the hotel

offer of drinks/ minibar

south-east location

close to elevator/ staircase

south-west location

proximity to escape route

wardrobe

room design

technical equipment

specific floor level

direct view

room control

bathroom

view into distance

bed

 mean (scale 1-5)

very
unimportant

partly very 
important

4.17
4.14

3.57
4.06

3.93
3.97

3.59
3.68

3.05
3.54

3.02
3.24

3.24
3.15

3.24
3.06

2.56
2.85

2.53
2.75

2.29
2.68

2.62
2.65

2.4
2.6

2.39
2.48

2.25
2.41

3.3
2.23

2.06
2.16

Criteria for Selecting a Hotel Room

How important are the following criteria to you when choosing your very own hotel room? 
Please rate the following topics

Figure 43:  

Criteria for selecting  

a hotel room 
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Travel service provider TUI uses digitalisation to provide customers with individual, customised 

offers on activities at the travel destination and services in the hotel. The provider is moving away 

from standardised services toward continuously more customised ones. TUI-Blue and Robinson 

guests, for example, have the opportunity to select their hotel room instead of just choosing 

between the garden and ocean view. TUI Magic Life should also begin using this feature in 2020.  

As part of an international guest survey, Amadeus discovered that 56% of Europeans, 67% of 

Americans, and even 75% of Asians are interested in personalising their hotel room or have done 

so in the past (Amadeus IT Group SA 2019). 

Guests who took part in a FutureHotel survey with 3,380 participants in 2013 stated that they 

would prefer to select their hotel room with photos and text (3.95 of 5 points for business 

travellers, 4.11 of 5 points for private travellers). Interest in a virtual tour was almost exactly as 

great, with 3.63 of 5 points for business travellers and 4.03 of 5 points for private travellers 

(Borkmann et al. 2014a). In a study from the year 2019, 72% of the 7,500 international travellers 

who were surveyed expressed interest in viewing their hotel room in advance with augmented 

reality apps (Amadeus IT Group SA 2019). Furthermore, 61% of those surveyed expressed the 

wish for price adjustments according to the extras that they have booked, meaning they only pay 

for what they receive, and they only receive what they want (Amadeus IT Group SA 2019). This 

reveals the guest's desire for an optimised and personalised buying experience.

»The customer appreciates the option to select their room and 
is prepared to pay for this service. Market research has shown 

us how important a suitable room is for many guests: one 
would like a room close to the pool, another would like one far 
from the lift, and another the other way around – we make all 

of that possible.«

Sarah Pfening,  

Manager Customer Strategy,  TUI  Hotels  & Resorts



Figure 44:

Frank Gerhardt, 

CEO of VINN GmbH
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Mr. Gerhardt, do you see any potential for the hotel industry in the 
analysis of behaviour-based data?

»There is still much discussion surrounding BYOD (Bring Your Own Device). 
95% of 14- to 49-year-olds are smartphone users, and bring their device 
with them to the hotel. We logically concluded that the personalisation of 
hotel accommodation is becoming an irreversible trend. Hotel operators' 
interest in directly evaluating behaviour-based data during the guest's stay 
is increasing rapidly. This means that offers can always be made to the 
guest if they are desired by the guest. Once the guest sees added value for 
themselves, they are willing to disclose personal information. The data 
that can be evaluated during the guest's stay via smartphone usage are 
the key for being able to personalise their accommodation. It also comes 
down to analysing behaviour-based data and offering a wide 
range of offers to the guest. This trend is already quite 
advanced in the field of E-commerce, although it is 
quite complicated for the hotel industry during the 
guest's stay because of the frequently 
fragmented technology and the abundance of 
data accrued in a very short amount of time. 
Yet that is precisely why personalisation 
through the analysis of behaviour-based 
data holds so much potential for hotel 
operators.«

How can the hotel industry use compiled 
data appropriately?

»Theoretically, hotels are sitting on a giant data set. 
This stems from a range of digitalisation tools that are  
already available or will soon be on the market. Start-ups in  
particular have extraordinary ideas that often cover a small sub-area. This 
creates new island solutions. It is thus about interlinking all technology 
together on one software platform, regardless of the manufacturer. To 
this end, the various data must be cleaned and compiled. Only then can 
correlations be made that result in a real added value. These added values 
may concern offers, convenience and safety for the guest, profitability for 
the operator, or energy efficiency of the building. The offering of services 
via message to the guest's smartphone on the basis of known preferences 
is only the most obvious form of this.«



What should hotel operators consider when implementing  
a smart hotel room?

»The network design or infrastructure as an information highway that 
must be prioritised and regulated should be the top priority. Network 
specialists who are familiar with the hotel-specific idiosyncrasies for all of 
the technology should be involved early on. All of the hotel operator's 
preferred technology providers should have open interfaces for their  
solutions and provide them free of charge as standard APIs as needed. 
The hotel operator can integrate this technology step-by-step and within 
the limits of their budget, and connect it to the software platform. With 
regard to the contracts, the hotel operator should also ensure that  
operation is ensured in accordance with the General Data Protection 
Regulation. All data accrued in the hotel must be usable for the hotel 
operator's own ends.«

What is your company doing to keep abreast of technological  
innovations for hotel customers?

»As partners of the FutureHotel joint research project, we are aware of 
the requirements and technology of the future. In the group we are 
working with hotel operators to develop innovative concepts and 
solutions. We are currently working on our own VINN FutureLab in 
Krefeld, Germany. The showroom is being planned, developed, and 
constructed like a real hotel project, with assistance from building 
information modelling (BIM) among other things. The lab will also be 
useful as a (cost) simulation for entire hotel projects in order to determine 
the usage of innovative products compared to conventional products, 
such as the orbital shower versus a conventional shower, or air 
conditioning controls via notification of the guest's presence with a 
wearable versus conventional air conditioning controls. The lab will be 
open for technology from all third parties who would like to connect to 
our software platform.«

INTERVIEW WITH 

FRANK GERHARDT,

CEO OF VINN GMBH
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3 . 3  S M A R T  T E C H N O L O G Y

 

The Smart FutureHotel Room contains state-of-the-art technology in order to achieve an  

optimised guest experience and efficiently configure operative processes. All of the  

devices in the room can communicate with each other as they are connected wirelessly through 

WiFi or radio connection (see chapter 3.3.1). The smart devices that the guest has brought 

with them (see chapter 3.3.1), such as their smartphone or wearable, become part of the hotel 

room and serve as a room key, a control device for room functions, and as a means of  

communication between the hotel personnel and the guest. The guest can access their own data 

via screens and speakers in the room through wireless connections. Voice controls simplify 

operation of the functions in the Smart FutureHotel Room and integrated sensors and  

biometric systems ensure a personalized stay, safety, and convenience.

Perhaps the most important aspect of the smart hotel room is its look and feel, or its aesthetic 

and usability. Because only a hotel room that is visually appealing and in which the smart 

components can be organically integrated into everyday life can simultaneously be a room in 

which the guest feels comfortable (Plewe et al. 2015). The smart hotel room should entail usage 

of »ambient intelligence« that clearly simplifies the guest's everyday life and naturally supports 

them as needed (Brucker 2013). 

»Smart technology should enhance the emotional hotel experience, 
and not be in the forefront.«  

Bruno Mart i ,  

Chief  Brand Off icer  at  25hours Hotels

»Smart building technology is defined by the guest  
unconsciously acknowledging it while also appreciating it.« 

Stefan Löhr,  
Senior Product Manager Internat ional  Markets & Business De-

velopment at  Albrecht JUNG GmbH & Co. KG
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»Technological progress, regardless of the field, will only be taken 
for granted by the guest when the technology has also become 

prevalent in household use.«

Bruno Mart i ,  

Chief  Brand Off icer  at  25hours Hotels

The hotel room innovations presented in Figure 45 have been described in the report FutureHotel 

Leading Edge Environment from 2011 already (Borkmann and Rief 2011), but are not yet  

standard in the hotel industry. The technical innovations that will supplement these design  

characteristics in the future are described below. 

Figure 45: Technical innovations in a Smart FutureHotel Room
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The basis for the usage of smart technology is a reliable and fast internet connection in the 

entire hotel. Access to the internet / WiFi is especially important according to a 2013 FutureHotel 

survey of 3,380 participants. Business travellers considered free WiFi in the hotel to be very  

important with 4.19 out of 5 points, and 3.68 out of 5 points for private travellers (Borkmann et 

al. 2014a). Despite the importance of reliable internet access in the hotel, this aspect appears far 

from being implemented in all German hotels, because almost every other internet user is  

unsatisfied with the quality of the internet in German hotels. Furthermore, 37% of the 1,004 

Germans who were surveyed are unsatisfied with WiFi access (Bitkom 2019b). Advanced  

technology now makes it possible to optimally illuminate even large buildings with WiFi. For  

example, since 2018 the company Signify has been offering an internet connection (»LiFi«) via 

the room lighting, in which the connection is established via light waves (Signify Holding 2019).

3 . 3 . 1   �S M A R T  O B J E C T S  A N D  T H E  I N T E R N E T  O F  T H I N G S  ( I O T )  

The term »ubiquitous computing« describes how a user uses not just one specific device for a 

certain purpose, but rather uses various devices simultaneously and routinely without necessarily 

consciously perceiving the individual usage thereof (Pipek 2014). »The computer thus disappears 

from the users' perception as a result of its omnipresence, and the focus transitions from explicit 

to implicit usage of information technology« (Pipek 2014). For example, users consciously or 

unconsciously interact with various smart objects in their environment at the same time, such as 

the music system, the personal virtual assistant, and the smart coffee maker.

A smart object can collect information on the current situation from sensors, have this informa-

tion evaluated by central software, and react to it purposefully and appropriately with assistance 

from actuators. Various objects can also form a smart system, which has these characteristics as 

a whole (López et al. 2011). A smart system is formed by the Internet of Things (IoT), in that 

items are connected to the internet (Borkmann et al. 2016). These items are then capable of  

independently communicating with each other, generally via a microprocess-controlled digital 

network (Siepermann 2018)

IoT is used for »providing information on automatic orders up to alert and emergency 

functions« (Siepermann 2018). With sensors, status information can be transmitted via the  

device itself and through the environment, for example in order to request replacement lighting. 

Furthermore, user data can be evaluated and/or further processed so that the user's desires and 

needs can be derived from the analysis of daily rhythms and habits (Neumann 2016). IoT devices 

can also regularly perform self-maintenance. This means that the device is able to repair itself 

or independently request assistance to minimise the need for technicians in case of malfunction. 

Other possible areas of application for IoT in the hotel are staff safety, wayfinding through the 



51

hotel, tracking goods, device localisation or asset tracking, condition monitoring, and location 

tracking of the guest in the hotel.

A smart device is a sub-group of smart objects and refers to electronic mobile devices that are 

interlinked wirelessly and via different sensors, such as smartphones. »Smart devices are  

connected via the Internet of Things (IoT) and communicate with other smart devices via wireless 

protocols like Bluetooth Low Energy (BLE), WiFi, Near Field Communication (NFC), or mobile  

telephone system (DATACOM Buchverlag GmbH 2019).

Virtual objects in the IoT are digital representations of real objects (Nitti et al. 2016). These are 

software objects, such as those in computer games or virtual representations of a room. A smart 

objects describes real items as well as virtual smart objects that are used to retrieve, process, and 

store data, and which can interact with the user or other smart objects.

Hardware components like speakers, microphones, screens, and cameras offer the necessary 

interfaces between smart objects and users. These should be deliberately integrated into a  

cognitive environment in order to prevent the formation of any »dead angles«. All produced data 

are centrally compiled and analysed. Measures that serve as a reaction to the data analysis are 

transmitted to the corresponding actuators.

Cooperation and interaction of the smart objects is coordinated via a »room manager« in the 

form of a central platform. This is where data are compiled, sorted, processed, and analysed, and 

where orders are issued to be carried out by the smart objects. Information on the situational 

context and past interactions (interaction history) can be stored in a knowledge database at any 

time and are processed according to certain rules. The situational context information includes 

the current room status (e.g. number of people present), the status of each room zone (e.g. the 

presence of people in the bathroom), and a description of the status of any given device  

(e.g. lights in the bathroom are off, TV is on). The interaction history contains all interactions 

between the user and devices that the user has initiated, such as triggering the motion sensor or 

turning on the bathroom light. The interaction history serves as the trigger for actions of  

specific room components, and the situational context determines the type of the next action to 

be taken (Leonidis et al. 2013).  

This platform is the requirement for a »digital ecosystem«, which is required for a Smart  

FutureHotel Room. A digital ecosystem is derived from the biological ecosystem and is similarly 

robust and self-organised. It also has scalable architectures that can automatically solve complex 

and dynamic problems (Briscoe and Wilde 2006). For example, the provider ThingOS offers such 

a platform. This combines access to all smart devices, sensors, and actuators on site and thus 
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facilitates interoperability. ThingOS supports the Bluetooth Low Energy technology MESH, which 

is able to connect a great number of low-energy devices in a Bluetooth network, and is thus a 

useful networking tool for smart home and smart hotel systems (ThingOS GmbH 2019;  

BLE-MESH.com 2019).

3 . 3 . 2   B R I N G  Y O U R  O W N  D E V I C E  ( B Y O D )

73% of Germans cannot imagine life without a smartphone (Bitkom 2019c). In 2018, 57 million 

Germans used a smartphone (Haas 2018). The smart mobile phone thus accompanies eight out 

of ten Germans in everyday life, including on trips and in their hotel room. A remarkable 95% of 

people aged 14 to 49 years old use smartphones, and smartphones are now an integral  

component of this age group (Tenzer 2019). 

Smartphones are not only used for telephone calls like earlier mobile phones were. 90% of 

smartphone users use their device to take photos or videos, 79% to search for things online, and 

nearly 70% to listen to music, read messages, or use social media. 64% use navigation and map 

services on their smartphone and nearly half use the smartphone for banking and shopping. 

20% use it for dating services (Haas 2018). For most people the smartphone is the most  

important travel companion, even more important than their toothbrush, deodorant, and 

driving licence (Egencia 2016). A survey by Hotels.com of 9,200 travellers from 31 countries  

revealed that most people state that their mobile telephone is more important to them than a 

beloved one while travelling (Hotels.com 2016).

Modern travellers also take their personal laptop, tablet PC, or smartwatch with them. Almost 

three quarters of Americans (U.S.) have a desktop PC or laptop, and around half have a tablet PC 

and E-reader (Pew Research Center 2019). According to a 2018 SevenOne media study with 

2,464 participants in Germany, 88% of participants used a smartphone, 70% a laptop, 48% a 

tablet PC, and 20% an E-reader (SevenOne Media 2018).   

In 2017, 17% of the 1,231 Germans who were surveyed have a »wearable« within their home, 

namely a technical device that is worn directly on the body, such as a fitness bracelet, intelligent 

sportswear, a smartwatch, hearables, or smart glasses. 12% of 2,464 survey participants even 

wore such a device themselves (SevenOne Media 2018). According to a PricewaterhouseCoopers 

(PwC) survey of the same year, every other American possessed a wearable. 45% of owners of a 

wearable had a fitness armband (Pricewaterhouse Coopers (PwC) 2017). One quarter of the 

American population currently uses a wearable at least once per month. Half of this group uses 

a smartwatch (Wurmser 2019).
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Some hotels and hotel chains are providing their guests with in-room smartphones or tablets 

with which the guest can access information about or book hotel services, and control functions 

like the lighting and temperature in the room. The guest can also receive information on current 

events within and around the hotel through the device. Special providers are currently providing 

hotels with in-room smartphones for guests to use for free, but store and use the user data in 

turn. The advantage is that the guest has all of the apps and relevant telephone numbers on 

hand, the device is handier than a tablet PC, and it can also be used for personal uses like making 

phone calls. The guest's own smartphone does not necessarily need to be used parallel to this, 

as is the case with in-room tablets.

The converse approach, in which the hotel allows for the guest's devices to integrate into the 

hotel's digital network, is called Bring Your Own Device (BYOD). As most guests bring their 

own mobile devices with them, they can use their own personal devices instead of devices offe-

red by the hotel. This means that the guest has a very intuitive option for controlling the functions 

in the hotel room, as the guest is not forced to learn to operate a new device or switch between 

multiple devices. 

The wireless connection between the personal device and the multimedia system in the hotel 

room is also more convenient for the guest, because they can acess their own media via the 

hotel hardware. For example they can listen to their own music via the built-in speakers and 

watch their own media on the television. Furthermore, BYOD is advantageous when it comes to 

hygiene, because hotel control devices require cleaning after being used by a number of guests, 

while a guest's personal device is only used by the guests themselves. 

»Guests bring all sorts of personal devices themselves, so they 
do not need more of them in the hotel.«  

 
Bruno Mart i ,  

Chief  Brand Off icer  at  25hours Hotels
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In addition to smartphones, tablet PCs, and wearables, virtual assistants and personal robots 

will also accompany guests to the hotel in the future. These can perform some of the services that 

are otherwise performed by hotel staff. Communication between the personal and hotel  

assistants and service robots could be possible in order to ensure optimal care (Borkmann et al. 

2016). 

3 . 3 . 3   �V O I C E  C O N T R O L  A N D  C O N V E R S A T I O N A L  A I

Although technology and automation possibilities are becoming ever more prevalent, the guest 

still highly values personal contact with hotel staff. Over 70% of guests consider it important to 

be received personally by an employee when arriving at the hotel (Borkmann et al. 2014a; Clarke 

and Kinghorn 2018). Especially when it comes to more complex interactions, such as requesting 

recommendations or directions, only about 30% prefer technology over personal contact with 

hotel employees (Amadeus IT Group SA 2019). One possible reason for this is that the currently 

available technology is not yet sufficient for being superior to direct human contact.

Yet, the guest certainly has a general interest in smart technology in the hotel: 75% of  

international guests who were surveyed said that they are interested in staying in a hotel room 

equipped with smart systems, and 64% said they would like access to a voice assistant like Alexa 

or Google Home while there (Amadeus IT Group SA 2019). Technology should thus make  

processes more seamless, but not completely replace people. For example, AI can help hotel staff 

by providing them with helpful information on the guest, with which the staff can customise 

their personal interactions with the guest. Technology should be used in such a way that it  

improves service by aiding in personal communication between the guest and hotel personnel. 

The goal is to increase the level of conversation to the extent that it is optimally efficient and 

personalised, thereby making interactions shorter and more satisfactory. Because there is a  

continuous lack of professional staff in the hotel industry, efficient usage of time by the available 

hotel personnel is prudent (Handelsblatt GmbH 2019).

»In the urban hotel industry in particular, easy operation is the most 
important aspect because the guest is only staying for one night 

and has no time to learn.« 

Bruno Mart i , 

Chief  Brand Off icer  at  25hours Hotels
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Simple requests, such as stating the breakfast hours, can however be easily taken care of with 

chatbots or virtual assistants that use machine-based natural language processing (NLP)  

methods that do not require any interaction with personnel.

Chatbots are programmes that the user can use to communicate via an instant messenger, such 

as WhatsApp, Telegram, or Facebook Messenger. A well-programmed chatbot knows who it is 

speaking with, and can thus require certain things as given. For example, the guest can write, 

»Could I please have a beverage delivered to my room?« and the chatbot does not need to ask 

for the room number to send off the beverage to the right room. Furthermore, the chatbot can 

respond to many user requests simultaneously. As no system is perfect, the guest should  

immediately be directed to hotel staff in the event of a request that cannot be answered by the 

bot. The advantage of a chatbot is that guests can receive information in their native language 

24 hours a day with very little effort. This equals a lighter workload for the hotel staff.  

A virtual assistant that the guest can interact with through voice holds potential as a conveni-

ence factor for the guest. The guest can effortlessly obtain all of the information that they would 

otherwise have to request from hotel staff (e.g. via phone or at reception) or use the search  

engine on their smartphone or tablet for. Setting the room functions by voice command is also 

easier than using switches or solid panels that are not immediately available. Wherever the guest 

is in the room, the virtual assistant is ready to respond to the guest. Some guests may bring their 

own voice assistants on trips in the form of their mobile devices. 

The hotel should therefore provide an interface to enable the guest to use its own virtual assistant 

to control room functions. Also the guests’ assistant can as serve as an interface between the 

guest and the hotel room functions while maintaining the user-specific configurations of the 

guest. If the guest does not have an own virtual assistant, the hotel should provide the guest with 

one. A voice assistant in the hotel industry should be fluent in all languages in order to be able 

to communicate with each guest in their respective native language. Operation should be  

intuitive and provide a way to turn off voice controls, such as with a »voice off« button. Ideally, 

the guest should be able to tell immediately upon entering the room that it can be  

voice-controlled. 
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3 . 3 . 4   S E N S O R  T E C H N O L O G Y  A N D  B I O M E T R I C S  

Sensors and biometric processes are indispensable aspects of a Smart FutureHotel Room.  

Microphones provide the necessary audio data to analyse the language spoken by the guest 

with a voice recognition software, such as that from Google (Google Cloud 2019). Microphones 

are also mandatory for operating a virtual assistant and voice controls. They must thus be 

positioned in the room in such a way that the guest is detected from every angle of the room. 

Analysis of speech speed, pitch, and volume of the voice in combination with other data allows 

for affective computing, whereby the guest's current emotional state is determined.  

»Affective computing – the idea of developing systems that automatically detect and can them-

selves simulate human emotions and feelings – shall help make machines not only intelligent, but 

also empathetic« (Maier 2017). To better assess emotions, the Smart FutureHotel Room will 

contain cameras to take pictures or videos that record the guest's facial expressions and  

gestures, whereby the facial expressions are often more meaningful and easier to analyse than 

gestures. These data are analysed and provide indications of the guest's current mood. Other 

emotional indicators are physiological data, such as pulse, movement patterns, and galvanic skin 

response. These can be measured with the guest's wearables (Maier 2017). Detecting the guest's 

emotional state offers the advantage of being able to individually address their current needs in 

order to achieve a better guest-hotel fit. 

The guest's video, image, audio, and physiological data can help improve hotel security.  

Biometric data can be used to securely identify the guest and ensure or prevent access to the 

room or personal data accordingly. »Biometrics is the science of establishing the identity of an 

individual based on the physical, chemical or behavioural attributes of the person« (Jain et al. 

2008). Biometric data can vary in nature. Behaviour-based biometric characteristics may be the 

gait or signature, while chemical traits may be bodily scent or DNA information (Jain et al. 2008). 

Fingerprint recognition, iris recognition, and facial recognition are currently the most common 

methods for securely identifying people (Digitale Gesellschaft 2019). 

Presence and motion sensors can detect the presence and absence of the guest in the room. 

Contrary to presence sensors, motion sensors detect walking movements down to the smallest 

motions. If nobody is in the room, devices can be turned off in order to save power. However, this 

information can be conveyed to other parties, such as the cleaning personnel so that they can tell 

whether the room is free to make up without disturbing the guest. Sensors that detect spillage 

and pressure can be installed in the bathroom floor, for example, to detect if the guest has slipped 

and fallen so that help can be sent right away. 
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3 . 3 . 5   X R  T E C H N O L O G Y 

XR technology like Virtual Reality (VR) and Augmented Reality (AR) have become increasingly 

popular in recent years. According to the International Data Corporation (IDC), the predicted 

expenses for AR and VR applications in the year 2019 are 16.8 billion USD, and 160 billion USD 

in 2023 (International Data Corporation (IDC) 2019). 

The term Mixed Reality (MR) refers to the spectrum between reality and virtuality. VR and AR 

can also be categorised in this spectrum. This in turn is categorised into immersive and  

holographic technology. Immersive technology gives the user the feeling of being immersed in 

another world, as though they were really there. Holographic technology integrates digital  

information into the real world, as though this information were really there (Microsoft 2018).  

XR technology holds great potential for positively influencing the guest's experience before and 

during their stay at the hotel.

Virtual reality (VR) describes applications in which the user finds themselves in a virtual world 

and can interact with it. The level of immersion in the virtual world can be very high with  

VR applications, to the extent that the real world is almost entirely faded out. For this experience 

the user requires a pair of VR glasses at the very least. Depending on the application, other aids 

are required for acting within and interacting with the virtual environment, such as sensors for 

detecting the position of the user's individual body parts within the space (sensor gloves,  

controllers, sensor suits, sensor mats, etc.). The level of immersion can be enhanced if the user's 

hands or even their entire body are part of the virtual world (Albrand 2017). 

VR glasses can also be used to watch 360° videos (interactive CGI landscapes). This means that 

the viewer is not interacting with the virtual environment, but rather is consuming it as a viewer 

who can only change their line of vision but not their position (Albrand 2017).   

VR can be used in a variety of ways in the hotel industry to create fun or fear, to learn, to discover 

places that are not accessible, or to meet people who are far away or deceased. Memories,  

enhancements, reductions in size, or flashbacks can be experienced as desired. With VR games, 

the guest is offered entertainment and experiences worth remembering. Yet applications  

specifically tailored to the hotel can also be of use. With VR, the guest can visit the hotel and the 

rooms before booking, and look for the room that they like most. The guest can also take a city 

tour through VR in their hotel room if the weather is poor, and travel to other eras in time to 

watch history unfold. This means that the guest is not restricted to the city where they currently 

are, but instead can visit various interesting cities all around the world. VR applications can aid in 

training hotel staff. For example, new cleaning staff can learn through visualisation how the  

individual work steps in the respective situation should be performed.
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Augmented Reality (AR) is the enhancement of the real world with virtual content (Albrand 

2017). The real environment is »expanded by a computer-assisted, virtual perception« (Borkmann 

et al. 2016). Usage of AR applications requires a medium for integrating the additional  

information into the user's field of vision, usually in the form of text, images, videos, or  

animations. Such a medium may be a smartphone, tablet, head-up display, holographic system, 

or augmented reality glasses. The areas of application for this technology are diverse and range 

from games (e.g. Pokémon Go), educational information (e.g. city tours with text information on 

buildings), and everyday gadgets (e.g. navigation and warnings on the windscreen of a car) to 

professional applications (e.g. placing virtual furniture in an actual room) (Khora VR 2019). 

IThere are almost no limits to the usage of AR in the hotel. For example, specific context-based 

information, graphics, texts, displays, or sound can be presented in the hotel room. This is done 

via the smartphone or other media right when the guest is located at a certain point in the room 

or finds themselves in a certain situation. This means that the guest can receive additional  

information, such as on artworks in the room, provided by the speakers within the room or the 

guest's own smartphone (soundscaping). This may include the artist's biography or a video 

about the process of making it, in the viewer's native language. Other possibilities are  

information on the functionality of various technical appliances in the room, or the view from the 

window. Functions like »shop the hotel« can also be supported by AR. This concept was  

developed as part of the FutureHotel Project in 2008 and allows the guest to learn the price of 

an item in the hotel room by targeting it with their smartphone or AR glasses, and then purchasing 

it by clicking on a virtual button and having it sent directly to their home. This function can also 

be performed with QR codes.

By projecting 3D mappings onto the surfaces of the rooms, the design and atmosphere in the 

room can be changed in real-time. This means that the guest can also be provided with  

information without them having to use a smartphone or smart glasses (Borkmann et al. 2016). 

In the hotel industry, the overlapping of additional information in specific situations can be made 

accessible to certain users, such as for paintings, simulating behaviour in an emergency situation 

or experiencing alternative situations, planning and developing environments (e.g. testing other 

materials indoors, trying on glasses or clothing with AR, testing products in 3D/on site). »Virtual 

Collocation« makes it possible for people to jointly immerse themselves in a situation via  

»virtual windows«, even though they are in different locations. This facilitates virtual coopera-

tion and virtual togetherness, such as dinner with the family.
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»The hotel will be an important networking function in the physical 
world while taking on a strong presence in the virtual world – from 
both a social and an infrastructural standpoint. The hotel experience 

will increasingly be tailored to the individual guest.«

Vanessa Borkmann, Head of FutureHotel  Research
at Fraunhofer IAO, 2019

In order to tell a story that has a long-term, positive impact on the guest experience and thus 

achieve a marketing effect, content must be actively generated and constantly evaluated.   
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Very good three-dimensional visualisation and animation are required to generate the content of 

VR and AR applications. However, once these applications have been implemented, AR and VR 

can help turn the hotel room into an »experience imparting centre« where journeys of experience 

begin. Stories can be experienced within the room and told outside of it, such as if the guest 

posts videos from the room to social networks. 

The term »storytelling« is used to describe which story a company tells in a certain area, space, 

or situation (intentional or unintentional). Storytelling can be defined as the »sharing of events 

with words, images, sounds and/or experiences. Sometimes with improvisation or  

embellishment« (SAPIENT CORPORATION 2019a). A story is always going to be told, but it is up 

to the company to decide what that story will be. 

»Storyscaping« goes one step further and integrates the guest into the story interactively, so 

that it can be experienced. The story being told is not only found in certain spaces or situations, 

but rather pervades the entire brand. Storyscaping can be defined as »creating landscapes of 

emotional & transactional experiences, where each connection inspires engagement with  

another, so the brand becomes part of the consumer's story« (SAPIENT CORPORATION 2019b). 

Storyscaping is a very promising strategy in marketing for reaching customers on an emotional 

level. »By using Storyscaping, brands can move beyond making ads and into creating worlds 

where their story becomes part of the consumer's story. This is where enduring, dynamic  

relationships are built between consumers and brands« (Legorburu and McColl 2019).
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3 . 4   S E C U R I T Y  A N D  D I G I T A L  E T H I C S

Smart systems can increase the standard of security within the hotel. At the same time, new data 

protection requirements are coming into effect and there are questions on the topic of digital 

ethics.

NFC allows for certain access permissions to be stored in the personnel's access key (e.g.  

smartphone, wearables). Entries to the room, including the time of entry and person who had 

access, can thereby be traced and master keys are no longer required. Furthermore, the usage of 

biometric security systems, such as with fingerprint or voice recognition, can also increase the 

level of security in the hotel, especially with their access restrictions for certain parts of the hotel 

such as the wellness area. Integrated radio frequency identification chips (RFID chips) in 

furniture protect against theft, because it can immediately be detected when an object is  

removed from the room (Borkmann und Rief 2011). It can also differentiate between a misplaced 

and a stolen object (Plewe et al. 2015). 

Because BYOD, sensors in the room, guest profiles, and other sources provide the hotel with a lot 

of personal data, the guest expects hotel management to fulfil their obligation of ensuring the 

security of these data. Data are a precious commodity nowadays, and cyber attacks on hotel 

companies are becoming more common, causing immense damage. One prominent example is 

the hacker attack on the Marriott Group (Axel Springer SE 2018) or the Choice Hotels data leak 

(Tageskarte GmbH & Co. KG 2019). 

Unsecured WiFi networks in hotels pose a threat to guest data (Czycholl 2019). Careful treatment 

of guest data by hotels is the foundation for a trust-based business relationship between guest 

and hotel operator.

In addition to guests' physical safety, data protection, cybersecurity, and personal rights are 

important issues in the hotel industry (Borkmann et al. 2011). Measures such as firewalls,  

separate systems for guests and hotel management and data encryption can help ensure that 

guest profiles and customer data remain as closed off from third-party access as possible  

(Borkmann and Rief 2011). One way to securely manage data and regulate access is the  

blockchain. One advantage of the blockchain over the central storage of data is that data are 

redundantly distributed and it is nearly impossible to change them in the blockchain, thereby 

making them (almost) counterfeit-proof. The data are also nearly impossible to destroy.  

Blockchains are suitable for storing very high quantities of data and exchanging them almost in 

real-time. The uneditability of the data in the chain allow for the comprehensible and secure 

conducting of transactions. The blockchain's potential for storing and managing patient data is 
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already known in the health care industry (Talin 2019). It could also be used to manage guest 

data. For example, through blockchains it could be possible for the guest to provide the hotel 

with the data they create through their profile and personal devices for the duration of their stay, 

and then automatically revoke this access after checking out. Booking can also be conducted 

through the blockchain via a »smart contract«. 

In order to dismantle guests' mistrust in the security of their data, the hotel should inform 

them of security measures. For example, the voice assistant can provide information on what 

happens with the personal data that the guest provides, how they are protected, and when they 

are deleted. Tours or information sessions for interested guests may also help dispel concerns and 

fears. Usage of an independent, closed system that does not communicate with the outside 

world is particularly secure.

For IoT systems in particular, it is recommended that the security requirements of hardware and 

software are considered when developing and configuring the system (security by design).

According to Dr. Robert Paffen, Risk Consulting Leader at PwC Europe and PwC Deutschland, 

digital ethics ensure that technology is developed and used in accordance with high ethical 

standards: »... that they do not discriminate, that they secure data protection and privacy, and 

contribute to human well-being« (Weyer 2019).

One PwC study showed that the decision-makers who were polled see the management level as 

responsible for digital ethics, and primarily see the influence thereof in areas such as working 

with sensitive information like employee or customer data (85%) and IT security (78%). Over half 

of the people polled also agree that digital ethics influence corporate culture (62%) and strategic 

decisions (59%) (Weyer 2019). 

A Digital Ethics Committee has already been established in the German federal government. »Yet 

this does not by any means relieve companies of the responsibility to create their own rules and 

standards for handling digitalisation responsibly« (Weyer 2019).
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3 . 5  S U S T A I N A B I L I T Y  A N D  A C C E S S I B I L I T Y

Further aspects facilitated by smart systems within the hotel are sustainability and accessibility. 

The importance of both of these topics for hotel operators and guests will increase in the future, 

as people are becoming increasingly aware of the reality of climate change and travellers are 

becoming ever older due to demographic shift, thereby necessitating greater accessibility  

(Bundesministerium für Wirtschaft und Energie 2019).

Sustainable economic activity is a strong trend, and it is becoming increasingly worthwhile for 

the hotel industry to follow it. Because climate conservation is becoming more important to 

people, they also opt for the more climate-friendly alternative while travelling. Around 60% of 

business travellers and 55% of private travellers stated in 2014 that, in the future, they can 

imagine preferring hotels with a particularly energy-efficient standard and that act in an  

environmentally friendly manner (Borkmann et al. 2014b). Furthermore, sustainable economic 

activity can help save resources and costs. This also concerns wellness components that  

normally demand high energy consumption.
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»Smart innovations can raise the sauna experience to a new level: 
interaction and operation via smartphone app or voice controls 
allow for remote control of the sauna or polysensory adjustment 

of it to the guest's own disposition.
For hotel operators, the digital interface of the sauna makes it 
possible to integrate them into central building systems, and thus 
not only keeps them easy to monitor, but also easy to operate 
them as needed. This saves work time as well as lots in energy 

expenses.«

Phi l l ip Rock,  

CEO of KLAFS GmbH & Co. KG
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Among other things, smart systems can be installed to save power by turning off all electronic 

appliances once it is detected that there is nobody in the room. Furthermore, sensors can collect 

real-time data on the temperature, humidity, and air quality and evaluate them so that the 

room's climate can be optimally regulated (Plewe et al. 2015). Simplified digital communication 

between the guest and cleaning staff can minimise unnecessary cleaning processes, thereby  

saving on resources and personnel. Some other aspects are described in this report as well. 

Smart systems can break down barriers, such as by automatically opening the room door when 

the guest is approaching in a wheelchair, the voice assistant guiding a blind guest through the 

hotel and their room, and light signals in the room notifying a hearing-impaired guest that a  

video call is incoming, someone is at the door, or there is an alarm in the hotel. Innovative, smart 

gadgets can help significantly simplify the lives of people with physical disabilities. This is  

illustrated by visually impaired Microsoft employee Saqib Shaikh, who, through an app on his 

smart blindness glasses with an integrated speaker in the frames, receives information on his 

surroundings so that he is able to better orient himself in everyday life. For example, with a 

built-in camera in the glasses and the »Seeing AI« app from Microsoft, the number, sex, and 

facial expressions of people present can be analised in real-time. Saqib thus obtains the acoustic 

information, such as whether he is receiving undivided attention or if he should wait briefly  

before beginning his presentation. The smart device can also read texts aloud to him and warn 

of obstacles lying in his path (Microsoft 2016). 

People without physical disabilities can also benefit from smart gadgets. For example, a  

translation tool can help break down language barriers. The little headphone picks up the  

language being spoken via a microphone, detects the language, and interprets it into the user's 

ear in their native language, thereby facilitating a conversation between people in their  

respective native languages.

.
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The scenario of a »Smart FutureHotel Room« describes a guest's experience in a hotel room that is 

preset to suit the guest's needs, and can be adjusted according to the situation. This is facilitated by 

state-of-the-art technology, namely technical components that are currently on the market. 

The guest's stay at the hotel room is an important experience component in the FutureHotel guest 

journey that has already been presented (see Figure 41). The guest's fundamental requirements are 

taken from the digital guest profile and used to preconfigure the room. Current, situation-specific 

guest requirements are determined by sensors in the hotel room, and then fulfilled in a personalised 

manner. Information and communication processes geared toward the guest are improved with the 

usage of technology. Convenience of use and comfort in the hotel room are increasing. At the same 

time, service processes are becoming highly efficient and resource-friendly.
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Figure 46: The guest journey of the Smart FutureHotel Room

4 	 THE GUEST EXPERIENCE IN THE  
     SMART FUTUREHOTEL ROOM



This chapter covers a guest's model smart stay, starting with the path to their hotel room and 

ending with check-out. Implementation-related technology is specified and the benefits of smart 

solutions for guests and staff alike are presented. 

4 . 1 	 T H E  P A T H  T O  T H E  R O O M

The guest has arrived at the hotel room. They have been personally greeted by an employee and 

their smartphone has automatically connected to the hotel WiFi. They have already installed the 

hotel app on their phone on the way to the hotel, as they received a notice to do so on their 

phone including a link to the PWA. As the guest would like to receive the best possible  

personalisation during their stay, they give the hotel full access to their data for the duration of 

their stay, namely their guest profile, their virtual luggage in the form of music, films, calendar of 

dates, personal virtual assistant, etc., as well as the self-logged real-time data that the guest's 

smartphone and wearables generate. The guest was able to check in with the hotel app without 

issue. 

The path to their room is displayed with the app on their smartphone. Their luggage is  

transported next to them on a luggage robot. When the guest enters the lift, a song from their 

favourite playlist begins playing. The lift travels to the right floor unprompted, and informs the 

guest as they leave that their room is to the left. Before reaching their room and before they are 

able to pull their smartphone out from their pocket to access the mobile key, the door opens 

automatically. 

4 . 1 . 1   T H E  H O T E L  A P P

The hotel app is the central node for communication between hotel and guest. Yet downloading 

a hotel app is a tiring process for the guest, and it can cause a build-up of many different apps 

on frequent travellers' devices. Only if the guest obtains actual added value from it will they 

download and use the app. The Progressive Web App (PWA) promises more usability. As  

opposed to traditional (native) apps, this has the advantage of the guest not downloading from 

the app store, but rather obtaining the app from a website. The icon can be dragged onto their 

home screen so that the PWA is then usable offline like a traditional app (Brandstetter 2018). One 

disadvantage of the PWA is that some functions are not supported by all browsers. With Safari 

(iOS), for example, PWAs cannot, or at least only to a limited extend, use Bluetooth and NFC. 
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Some hotels are already using their own hotel apps (PWA or native app). A survey of over  

63,000 North American hotel guests conducted by J.D. Power revealed that only 19% of those 

surveyed downloaded the hotel's own app, although doing so did make them much more  

satisfied with their stay and loyal to the hotel brand (Powder, J.D. 2017). For instance, the  

all-inclusive club brand TUI Magic Life offers its guests the possibility to specify their dinner every 

day with the »Magic APPetite« function on the app, thereby allowing for digital influence over a 

real experience (TUI Group 2019).

» The constant growth of our app adds an increased conveni-
ence factor for the guest. For example, while in their hotel room 
they can easily book a dinner reservation at a restaurant, their 

favourite workout course, or a day bed.«

L isa Krause,  
Market ing Manager,  TUI  B lue

Numerous third-party providers offer »white label apps«, which can be tailored to suit the  

corporate design of the respective hotel. Among other things, these apps integrate functions 

such as loyalty programmes, mobile booking, recommendations for activities around the hotel, 

informational videos on using the room's functions and appliances, mobile room keys,  

communication platforms between hotel employees and the guest, check-in, check-out, mobile 

payment, feedback requests, and room service. Quickly taking care of check-in is highly  

important to 91% of business travellers and 85% of private travellers (Borkmann et al. 2014a). 

Mobile keys and self-check-in can greatly reduce waiting times at reception, as employees have 

to spend significantly less time on tasks like inputting guest data into the system and creating 

room keys. This time can be used for personal interactions with the guest, like informing them 

of spa offers in the hotel or providing them with information on sights in the area.

Some apps already offer an interface to the traditional property management systems (PMS). The 

hotel app also allows the guest to control Smart FutureHotel Room functions like lighting,  

temperature, and Smart TV. However, the currently available apps have not yet been integrated 

into the entire smart hotel ecosystem. There is still a general lack of interfaces and solutions for 

the complete interlinking of all systems. Furthermore, not nearly all processes and products have 

yet been digitalised. 
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Functions available to the guest in the Smart FutureHotel Room via the app and room  

infotainment system are explained below.

Smart process Benefits for guest Benefits for staff/
company

Technology used

Usage of a hotel PWA App is not downloa-
ded, rather opens up 
in a browser

Hotel information is 
centrally available on 
the app on the user's 
own device

Guest can control 
room functions with 
their personal device

No procurement costs 
for mobile devices to 
control room func-
tions and communica-
tion between staff 
and guest (e.g. in-
room tablets)

Personnel can use the 
app and obtain additi-
onal authorisations 
(access to rooms and 
staff areas)

Software: Hotel PWA 

4 . 1 . 2    O P E N I N G  T H E  R O O M  D O O R

There are a number of ways to open the hotel room door without requiring a key or key card that 

has to be carried around and can be lost or stolen.

It is possible to detect the guest's position in the hotel with »geo-fencing«, and to automatically 

open the door when the guest approaches it. The technical prerequisite for automatically opening 

the door, alongside the smart door lock connected to the hotel system via a wireless connection 

or the internet, is (for example) a motorised engine that opens the door. At the same time this 

system allows for accessible entry for persons in wheelchairs. Usage of geo-fencing requires the 

guest to disclose the location of their mobile device so that it can be determined where the guest 

is. This technology can also detect whether the guest is in the room or not, and the electrical 

appliances can be turned off if the guest is absent. Geo-fencing can also be used to illuminate a 

path along the corridor to the guest's room, to play the guest's favourite music wherever they 

are, and to automatically have the lift go to the right floor. The room can predictively prepare for 

the guest's arrival by adjusting the temperature and humidity to the guest's preferences. Mobile 

keys provide another method for opening the door. This means that the guest's own mobile 

device serves as the key. With near-field communication (NFC), data can be exchanged across 

short distances. This is already installed in most smartphones by default, and is the technology 

used for contact-free payment, among other things. The guest's device, where the mobile key is 

Table 4: Benefits for guest and staff/ company by using a hotel app
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default, and is the technology used for contact-free payment, among other things. The guest's 

device, where the mobile key is stored in the wallet or hotel app, is held up to the NFC reader to 

open the room door (Borkmann and Rief 2011). A QR code scanner on the door can also be 

used. The guest then receives a QR code during check-in that unlocks the room door for the 

duration of their stay.

The door can be opened without any devices by inputting a PIN or using biometric sensors. 

For example, the door can be equipped with a fingerprint sensor or a camera for iris or facial 

recognition (Hohl 2016). Acoustic signals, such as the guest’s voice, can be recorded through a 

microphone and analysed to ensure access to the room (DATAKONTEXT GmbH 2011). The usage 

of biometric data as an access authorisation is thus more secure than using tokens or passwords, 

as they cannot be stolen, lost, or disclosed to others. They are also counterfeit-proof up to a 

certain degree, and depending on the characteristic used. 

All of the areas available to the guest can be made accessible for them with these access options. 

With the app the guest can determine if and when the room shall be opened or closed to staff, 

e.g. for cleaning.

Access control systems potentially increase security for the guest, as it can always be determined 

who is in which room at any time. A good basis in the security concept as well as secure  

interfaces must be ensured in order to implement this in practice. (Borkmann and Rief 2011).

In the survey released in 2019, 70% of the 7,500 international travellers surveyed by Amadeus 

stated that they are interested in being able to use an app or their mobile phone to open the 

hotel room door (Amadeus IT Group SA 2019). This number is remarkable because in the  

FutureHotel guest survey in 2013, depending on age and hotel type, only 4-8% of the  

3,380 people surveyed from the German-speaking world expressed the wish for access via NFC 

smartphone, and even fewer for access via app or QR code. Every tenth individual surveyed  

approved of access via fingerprint or number code on the door lock, although around 60% of 

the people surveyed still preferred access with a plastic key card (Borkmann et al. 2014a).  

According to a current study by Bitkom with 1,004 participants from Germany, 31% of those 

surveyed would use the option to open and lock their hotel room door with an app on their 

smartphone (Bitkom 2019a). These results allow one to conclude that interest in the use of smart 

technology to open the hotel room door is strongly growing in the German-speaking world, 

although it remains relatively low when compared internationally. 
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Smart process Benefits for guest Benefits for staff/
company Technology used

Opening the room 
door with personal 
device 

No additional physical 
key

No additional physical 
key

Smart door locks:
NFC 

PIN input
 
QR code reader 

Automatic door  
opening:
Geo-fencing

Opening the room 
door with biometrics

No additional physical 
key 
 

No device necessary

Cannot be stolen, 
lost, or forgotten

No additional physical 
key

Access authorisation 
can be issued and 
withdrawn centrally

Smart door locks:
Fingerprint  
recognition

Iris recognition

Facial recognition

Voice recognition

Access authorisation Limited issuance of 
access authorisations

Transparency for 
guest and manage-
ment of who was in 
the room at what 
time

Software: Connection 
to PMS and building 
management system 
(e.g. BUS system or 
smart home solution)

»We see the technological trend in the smart door, which is  
equipped with facial recognition and an integrated fingerprint 
scanner for authenticating and regulating access authorisation 

for guests and staff. We offer the hotel operator all  
components from one source.«

Mario Virgol in i ,  

Solut ion Management,  JW/ BOS

Table 5: Benefits for guest and staff/company when opening the room door
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4 . 2 	  E N T E R I N G  T H E  R O O M 

IArriving at the room, the light automatically turns on. The luggage robot moves into the room 

past the guest, who follows it. The known voice of the guest's own personal virtual assistant 

(PVA) greets them in their native language. The guest looks around the room, takes their  

luggage from the luggage robot, lets the robot leave, and begins setting up. The guest places 

their smartphone in the slot in the mirror next to the door, where it begins charging. The guest's 

mood is determined to be neutral and balanced based on their movement patterns, pulse, and 

facial expression. The voice assistant asks whether the guest would like a brief introduction to the 

room functions, and the guest accepts. While the voice assistant explains the various parts of the 

room, the guest's attention is drawn to respective parts of the room through changes in the 

lighting. The respective devices being explained are visibly activated and deactivated, or perform 

the actions being described. 

4 . 2 . 1    �C O N T R O L L I N G  R O O M  F U N C T I O N S

Modern lighting solutions are integrated into the Smart FutureHotel. Lighting trends are  

gravitating away from visible lights and toward built-in, customisable LED lighting. The various 

room parameters in the Smart FutureHotel Room automatically adjust to the guest's needs,  

although the guest can always adjust them individually as well. Integrated control electronics 

and data networking fulfil the technical requirements for this (Borkmann und Rief 2011). A 

FutureHotel survey of 2,590 hotel guests from the German-speaking world shows that guests 

desire the possibility of individual controls of the temperature and ventilation (4.2 out of 5 points 

on the scale) and lighting (3.6 out of 5 points) (Borkmann et al. 2014b). In this regard it is  

important to guests that the controls are intuitive (4 out of 5 points) and hygienic (3.5 out of 

5 points) (Borkmann et al. 2014b), which supports the option of controls via voice command or 

the guest's personal device. A current Bitkom study reports that 39% of the 1,004 Germans 

surveyed would use an app or voice recognition to control lighting, temperature, and music in 

the hotel room (Bitkom 2019a).

»The smart door is a system component for room controls:  
presence sensors integrated into the door can be used to control 
the air conditioning, temperature, and lighting depending on the 

number of people in the room.« 

Mario Virgol in i ,  

Solut ion Management,  JW/ BOS
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Other methods for controlling room functions are labelled or marked switches, touch panels on 

the wall, and in-room tablets. The disadvantage of switches is that they are not suitable for  

selecting and adapting complex room control scenarios that consider a number of room  

parameters, for example. Touch panels on the wall are suitable for individual, progressive settings 

of the room functions, but cannot be controlled from everywhere in the room and are thus less 

convenient than a mobile device. Compared to a guest's personal device, the disadvantage of an 

in-room tablet, which some hotels provide for their guests, is that they must be purchased and 

regularly have to be maintained and cleaned, which costs time and money. Furthermore, in-room 

tablets require a slot space that is scarce in most hotel rooms. They also force the guest to switch 

between their personal device and the hotel's device. Controls with a PWA on a personal device 

and with voice controls are thus a sensible option. 

In the Smart FutureHotel Room, the guest can make use of various lighting scenes. For example, 

if the guest points the control device at a corner of the room, they can change the atmosphere 

of that part of the room by altering the light intensity, warmth, and colour as they please. By 

selecting a certain room scenario, the music and temperature in the room change in addition to 

the lighting. The hotel can preset such scenarios, but the guest's entirely individual settings that 

they have saved in their guest profile can also be used in the Smart FutureHotel Room. As far as 

the authors are aware, however, there is not yet a technical solution for this on the market

The division of the room into different climate zones allows the guest to, for example, set the 

ideal sleeping temperature around the bed (e.g. with cooling surfaces on the blanket or an ad-

justable mattress). But not only the room ambience, but also other room functions like the blinds, 

music, multimedia device, or coffee maker can be centrally controlled via the guest's device or 

through voice controls. Controls via facial expression, gestures, or emotions (known as emotion 

control) will also be conceivable in the future. If the guest does not opt for a certain scenario, 

the room functions adapt automatically. Real-time data on the current activity in the room and 

vital values, upcoming appointments, alarm times, and the outdoor temperature and time of day 

are also considered in order to create an optimal room ambience. 
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The room is thus also implicitly controlled in accordance with the guest's needs. The  

information from the guest's own wearables (computer systems that can be worn on the body, 

such as smart watches or fitness armbands), or implants in the future, can be used to control the 

room. The room temperature can be adjusted according to the guest's measured body  

temperature. An increased pulse may indicate that the guest is emotionally agitated. Quiet, 

peaceful music, almost imperceptible and calming aromas, or dimming of the lights can  

counteract the stress. The hotel room holds great potential for improving physical health,  

especially when it comes to alleviating stress and providing relaxation – two aspects for which 

there is a growing social need (Borkmann 2018). 

The digital platform of the smart hotel/hotel system can be operated via a variety of channels, 

such as voice controls through integrated interfaces in the room, voice controls via the guest's 

personal mobile devices, switches, or interacting with the display or a mobile device or a device 

integrated into the room itself. This platform constitutes a central hub and connects all devices, 

sensors, and platforms that communicate with each other through IoT technology in the smart 

hotel room. The individual components can be connected to the smart hotel system via WiFi, 

wireless, or BUS systems. With regard to smart homes, there is already a range of solutions 

that will not be explained in detail here. In order to ensure a seamless stay in the room,  

corresponding interfaces are required for connecting the real environment with the guest's  

virtual luggage, such as connections for their devices, broadband internet connection, and  

internet-compatible hotel devices for retrieving the preconfigured data (Borkmann and  

Rief 2011).

Figure 47: Example of a smart room control interface
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Table 6: Benefits for guest and staff/company with room function controls

Smart process Benefits for guest Benefits for staff/
company

Technology used

Central operation of 
building technology 
and media technology

(e.g. lighting, tempe-
rature, blinds, music, 
multimedia devices, 
coffee maker)

Complete control over 
room functions

Room conditions for 
promoting well-being 
and health

Situationally adjusted 
room atmosphere and 
mood

Resource efficiency 
with presence sensor

Remote control over 
functionality of sys-
tem components 

Control of and access 
to remote as well as 
adjusted to environ-
mental conditions 
(e.g. weather)

Centralised and auto-
matic maintenance

Smart hotel system:

WiFi, wireless systems 
or BUS technology 
with interface to PMS

Controls: 
Via hotel app on  
personal device,  
voice controls, switch, 
touch panel,  
in-room tablet

4 . 2 . 2    �G R E E T I N G  I N  T H E  R O O M  V I A  V O I C E  A S S I S T A N T

The guest brings their virtual luggage with them into the hotel room along with their mobile 

devices, and thus their »personal virtual assistant« (PVA) as well. If the guest does not have their 

own PVA, they can use the hotel's virtual concierge directly, which otherwise connects to the 

PVA. This is then configured by the hotel according to its mood, character, and other aspects, and 

represents the hotel's identity. When the guest is addressed, whether the greeting is brief or 

longer, and which options are suggested to the guest, can be adjusted as needed. A  

demonstration of the hotel room's functions can be conducted live, although it is also possible 

via video or an augmented reality application in which the guest is shown the functions once they 

point their smartphone at the corresponding item in the room. Furthermore, the guest can be 

given the opportunity to visit the room from home through virtual reality, allowing them to try 

out the functions in advance. This option may provide the initial impetus for making the first 

booking, or additional bookings. Technologically, usage of a voice assistant requires the  

corresponding software such as Alexa, Cortana, or Siri, if the guest does not bring this  

themselves. It is important that the demo is only offered upon first entering the hotel room, and 

not every time the guest re-enters the room thereafter. It must also be determined whether the 

guest has already seen the demo during their last stay at the hotel. In this case, only new  

additions that have been integrated since the guest's last stay should be shown, or the guest 

should be asked if they would like to see the demo again as a refresher. 
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Microphones integrated into the room can detect the guest's needs in the entire hotel room, 

including the bathroom. Speakers for voice output must also be conveniently positioned so that 

the PVA can be easily understood from any location in the room. Sensors that determine the 

guest's position in the room and cameras that provide the necessary data for analysing the 

guest's emotions and activities help personalise the interactions. For example, only those spea-

kers that are close to the guest can reproduce the voice of the PVA in order to facilitate  

localisation of the voice in the room. All desired usage scenarios should be defined in the  

planning phase and determine the selection of the hardware components, such as sensors, 

screens, and speakers, or a modular architecture/installation method should facilitate future  

replacement of the components.

Smart process Benefits for guest Benefits for staff/
company

Technology used

Personal virtual assis-
tant welcomes the 
guest and introduces 
them to room func-
tions

Introduction to room 
functions

If guest brings their 
own PVA, usage is fa-
miliar to them

If guest has no PVA, 
the hotel PVA provi-
des an experience fac-
tor

Guest is familiar with 
room functions, and 
thus

- relies less on assis-
tance from hotel staff

- is more satisfied

Software: voice assis-
tant (PVA, chatbots/ 
conversational AI)

Software for position 
and emotion analysis 
Presentation of the 
room is pre-program-
med (or video presen-
tation, augmented re-
ality application or VR 
application must be 
prepared)

Hardware:
Sensors (proximity 
and motion sensors, 
microphones), spea-
kers, screen(s)

Table 7: Benefits for guest and staff/company with voice assistant greeting in the room
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4 . 2 . 3    �U N P A C K I N G  A N D  S E T T L I N G  I N T O  T H E  R O O M

A luggage robot that transports luggage provides the guest with extra convenience, as the guest 

no longer has to carry their luggage themselves. The transport robot is integrated into the smart 

hotel system, and receives its tasks either automatically or directly from hotel staff. The guest can 

order the luggage robot to their room before checking out. The robot moves around the hotel 

like an autonomous car. It moves to different floors by taking the lift, which automatically brings 

it to the right level. Service robots can generally reduce the hotel staff's workload, increase  

efficiency, and simultaneously provide the guests with a source of excitement (Ivanov et al. 2017).

Multiple storage surfaces in the Smart FutureHotel Room have induction charging stations, 

meaning that an empty battery will be a thing of the past. Charging via magnetic resonance is 

also possible, and promises the guest even more convenience because the device that has to be 

charged not only does not need a charger, but it does not even have to be lined up with a 

charging area because it only has to be placed in the immediate proximity of the charging source 

in order to charge. Multiple devices can also be charged at the same time (IDG Business Media 

GmbH 2010). 

Initial solutions make it possible to charge mobile devices from a distance because the power 

source transmits an electrical charge to the connected device within an entire area, such as the 

hotel room. Compatible devices such as smartphones, tablets, wearables, and IoT devices can be 

charged with OTA (over the air) technology, in which radio waves are converted into direct 

current (Powercast Corp. 2019; Energous 2019). However, with this type of charging it must be 

noted that the negative impact of radio waves on human beings is not yet fully known and, for 

example, the International Agency for Research on Cancer (IARC) states it is possible that radio 

waves aid in the formation of some types of tumours (Hardell 2017).
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Smart process Benefits for guest Benefits for staff/
company

Technology used

Smart luggage robot Luggage is transpor-
ted

Interaction with ro-
bots becomes an  
experience

Cleaning staff can 
also use luggage  
robots to transport 
laundry or perform 
similar tasks

Luggage robot with 
interface to smart  
hotel system and GPS

Automatic, wireless 
charging of mobile 
devices

The mobile device 
charges automatically 
once it is placed on a 
certain surface

Fewer problems with 
guests who cannot 
control their room be-
cause of an empty 
battery

Charging surfaces 
that are built into vari-
ous surfaces in the 
room

 

Charging via: 

Induction

Magnetic resonance 

Beacon technology

Table 8: Benefits for guest and staff/company when unpacking and settling into the room

4 . 3 	  O R I E N T A T I O N  I N  T H E  R O O M

When looking into the room the guest notices that the items they have booked, like plants and 

artworks, have been placed in the room. They also find a water boiler, ginger tee, and a lemon 

instead of the usual coffee maker. The guest had not ordered this, but their preference for ginger 

tee with lemon in the morning had been noted from their orders on past trips and automatically 

included in their guest profile. The view from the smart facade shows the guest information on 

the port city that can be seen from above. As the voice assistant previously informed the guest, 

the hotel app can convert the facade into an opaque display. As the guest is no longer certain 

how to change the information being displayed from building names to historical information, 

they read the usage information directly on the facade with the help of their smartphone. 

4 . 3 . 1    �A M E N I T I E S  A N D  E X T R A S  I N  T H E  H O T E L  R O O M

By accessing the information in the guest profile, the hotel is able to surprise the guest with a 

personalised courtesy in order to increase the guest's satisfaction and loyalty. Everything can be 

personalised, from the shampoo and beverages on offer to the colour of the towels. Offers  

customised to suit the customer increase customer satisfaction and trust in the company,  

contrary to »one-size-fits-all« offers. This in turn promotes customer loyalty (Ball et al. 2006).
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Smart process Benefits for guest Benefits for staff/
company

Technology used

Small, personalised 
courtesies in the room

Guest feels valued Guest is satisfied,  
loyalty increases

(Automatic) analysis 
of guest profile

(Automatic) request 
to staff that small 
items be prepared 
and brought to the 
room

 

4 . 3 . 2    �T H E  S M A R T  D I S P L A Y  F A C A D E

A display facade that can be either transparent or opaque and that can display information is 

already technically feasible today. With nanotechnology, materials can exhibit »smart«  

properties, for example by changing shape or colour when the temperature changes or when 

power is flowing through them (Borkmann and Rief 2011). This could be used in the Smart  

FutureHotel to save power, among other things, for example by stabilising the room temperature 

by dimming the window panes.

With augmented reality, the guest can view helpful information about the view from the hotel 

room on their smartphone. This could include information on the building's architecture, usage, 

or public events that are taking place at the time. This information changes depending on the 

time of day and the guest's own interests.

According to a current survey by Bitkom, 60% of the 1,004 Germans surveyed would use an 

augmented reality smartphone app to discover novel worlds of experience (Bitkom 2019a).

In place of a smart facade, most smart hotel rooms currently only have smart TVs with  

large-scale displays. This state of technology generally corresponds to the standard in households, 

and will rarely leave a guest astonished.

Projections are a conceivable alternative to displays. In the future guests will likely bring their own 

projectors with them, which will be integrated into their smart device by default. They then  

require an open wall or window space in the hotel room to function as a display replacement. 

This will result in the disappearance of the traditional television as a hotel room product, although 

the function will remain the same (see chapter 4.4.2).

Table 9: Benefits for guest and staff/company with amenities and extras in the hotel room
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Radio Frequency Identification (RFID) is used to automatically identify and localise objects and 

lifeforms contact-free. In the hotel context, for example, it can be used to protect valuable  

appliances or furniture against theft. The guest's NFC-compatible mobile phone allows them to 

directly read the operating and product information on the devices or furniture, which renders 

complicated user manuals redundant (Borkmann and Rief 2011)This technology can also make 

the »shop the hotel« function accessible to the guest. This means that the guest can purchase 

the products that they got to try out while staying at the hotel, whenever they want. The product 

can be delivered the exact same day that the guest arrives at home. 

Smart process Benefits for guest Benefits for staff/
company

Technology used

Smart display facade / 
virtual window

View is overlapped 
with information

Can be converted into 
large display as desi-
red

Nanotechnology for 
changing the nature 
of the facade

Augmented reality 
app and content

Reading product and 
operating information 
via smartphone

No complicated and 
unhygienic operating 
manuals required

Theft protection RFID chips in devices 
and furniture 

NFC-compatible rea-
der (e.g. guest’s 
smartphone)

Shop-the-hotel  
function

Guest can test pro-
ducts before 
purchasing them at 
the hotel

More income through 
additional sales

RFID chips in devices 
and furniture 

NFC-compatible rea-
der (e.g. guest’s 
smartphone)

Table 10: Benefits for guest and staff/company with smart display facade
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4 . 4 	  I N T E R A C T I N G  W I T H  T H E  I N F O T A I N M E N T  S Y S T E M

The guest activates their PVA and asks what's new at the hotel and what offers are available 

today. After the PVA has responded to the guest, it also offers the guest information on activities 

outside of the hotel. As the guest would like to go get something to eat later today, they ask the 

PVA to recommend a restaurant. The assistant suggests a small seafood restaurant that perfectly 

suits the guest's preferences. The PVA reserves a spot at the restaurant that evening and notes 

the appointment on the guest's personal calendar. 

The guest controls the infotainment system by using their smartphone as a remote control. From 

the virtual minibar, the guest orders a glass of lemonade and some fruit and then checks the local 

weather forecast, which is displayed on the system in their native language. 

Next, the guest would like to call their family to let them know that they have arrived safely. The 

guest gives the voice command, »call home«, and then selects the video call option when the 

PVA offers the choice. The guest can now see their family on the large display and speak with 

them. The camera follows the guest through the room as they move while speaking, so that they 

are always shown from the front when possible. During this call, a service robot delivers the  

beverage and fruit that were ordered

4 . 4 . 1    �T H E  C O N C I E R G E  S E R V I C E

The PVA has access to the guest's personal data (if the guest has disclosed them) and the hotel's 

PMS data, so that it can take on the role of personal assistant and virtual concierge. The PVA thus 

forms an interface between the guest, hotel staff, and room functions. With the personal guest 

data, the concierge service can be tailored to the guest and provide recommendations that really 

interest the guest.  

With augmented hospitality services, the guest can also receive information and services 

tailored for them and the situation in a user-friendly way and in real-time. This makes it possible 

to offer the guest unprecedented service quality. The service point used to always be a fixed  

location, but with the addition of online components, service can now be offered virtually practi-

cally anywhere. The term »augmented hospitality service« as introduced by Vanessa Borkmann 

means that real situations and online service overlap with one another and likely entail greater 

acceptance, conversion (profit), and satisfaction. One example of application is that the guest 

would like to leave the hotel in poor weather conditions, and receives a push notification on their 

smartphone or a note appears on the door that they can borrow an umbrella at the help desk.
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In a survey of 750 travellers from the USA, China, Great Britain, France, and Germany, the  

participants from European countries stated that they mostly approve of a customised recom-

mendation of nearby activities among the available AI services at the hotel (MAZARS 2018). In 

order to achieve this level of personalisation, access to information databases and online sources 

is required. For example, the hotel can ask hotel staff or the neighbourhood what secret tips they 

would like to recommend to guests. These tips can then be divided into various categories, and 

suggested depending on the guest's known interests. If the right recommendation for the guest 

is not available, interest-based internet searches can help (for example, musical taste and the 

booked hotel category can provide a clue as to which bar or restaurant matches the guest's  

interests). Depending on the guest's interests, multimodal mobility services are also offered: with 

an E-scooter to the nearby metro stop and then a short walk or a ride in a car form the hotel's 

car-sharing pool to the destination. The guest can also be notified of the availability of parking at 

the hotel or nearby via real-time data.

The PVA thus refers to the available services in the hotel when appropriate. For example, depen-

ding on the guest's mood and activity, it could refer to the menu at the hotel restaurant or the 

spa service at an appropriate moment. The PVA also makes it possible to order from the virtual 

minibar at any time.

Smart process Benefits for guest Benefits for staff/
company

Technology used

Personalised recom-
mendations and  
information

Receives information 
that really interests 
them and suggestions 
that really match their 
interests and needs

Increase of sales of 
hotel offers, as they 
are suggested by the 
hotel based on  
interests

Software for offer  
adjustment

Analysis of guest inte-
rests and identifica-
tion of suitable offer 
selection

»Innovative mobility offers, such as electric cars, E-scooters and 
sharing services are attractive to travellers and support carefree 

mobility at the destination.«

Kathr in Stauber,  

Senior Execut ive Customer Journey Management,  S ixt  SE 

Table 11: Benefits for guest and staff/company with the concierge service



81

4 . 4 . 2    �U S I N G  T H E  I N F O T A I N M E N T  S Y S T E M

Hotel guests rate the importance of the television with 4 out of 5 points, and entertainment 

electronics with 4.3 out of 5 points, and expect a certain standard (Borkmann et al. 2014b). The 

importance of free internet access via the television is rated equally as high, with an average of 

4 out of 5 points (Borkmann et al. 2014b). As guests privately own increasingly better, smart, and 

high-resolution televisions, it can be assumed that the guests' standards for this technology in 

hotels is increasing. They no longer expect a television with a good resolution and selection of 

channels, but rather appliances that perform functions such as shared screens, access to personal 

data and services, and on-demand TV. After turning on the device with their smartphone, the 

guest has access to their own data, music, apps, and streaming services. The guest can also  

access the internet and make (video) calls. The infotainment system is connected to the Property 

Management System (PMS) and thus facilitates services such as contacting hotel staff via message 

or call, an overview of the selection in the virtual minibar, and a current overview of the bill.  

Table reservations in the hotel restaurant, bookings of spa applications, a virtual tour through the 

hotel, live images/streams from the hotel bar, and the display of the current resource  

consumption are other possible functions of the infotainment system (Borkmann and Rief 2011).

The »virtual minibar« is open for the guest round-the-clock. The complete selection from the 

minibar can be seen via the infotainment system. The order is made via voice control, touch 

function on the display, or selection on the smartphone. The costs are automatically and  

precisely charged via a central system. The usage of service robots and virtual minibars can 

reduce the staff workload and simultaneously facilitate expanded and service available at all 

times. By abstaining from minibars in the hotel rooms, employees are no longer required to  

examine, clean, and fill all of the minibars in the hotel rooms (Borkmann and Rief 2011). This also 

saves energy, because minibars can comprise up to 10% of a hotel's energy consumption  

(The Bottomline 2009).

A connection can be made via the guest's preferred internet calling app via voice command or 

the interface (e.g. the guest's smartphone). Audio and images to be transmitted can be recorded 

by the guest's personal smartphone or may come from the integrated cameras and microphones 

in the room. For example, one option is the integration of cameras at multiple locations in the 

room that can also be used to recognise individuals (face ID) and analyse emotions. The guest is 

recorded from these various perspectives and they are able to transmit whatever picture they 

design or select to always transmit whatever picture shows them from the front. The guest's 

voice can be forwarded by the microphones integrated into the room, which are also used for 

voice controls. The conversation partner's picture can also be transmitted onto the guest's  

personal smartphone display as well as onto the large-format screen in the room, and the voice 

is emitted from the speakers in the smartphone or the boxes integrated into the room.
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Smart process Benefits for guest Benefits for staff/
company

Technology used

Content mirroring 
from smartphone on 
entertainment system

Personal access to 
streaming platform 
and social media can 
be used to watch mo-
vies, listen to music, 
and communicate 
with people

Only the interface and 
internet-compatible 
display need be provi-
ded by the hotel, but 
not access to movies, 
music, or video calling

WLAN interface
Internet-compatible 
large-format display

Access to hotel service 
via infotainment  
system

Guest has a simple 
overview of all hotel 
offers and can book 
them directly

A good depiction of 
the available offers 
can increase sales of 
additional offers (such 
as the spa application, 
orders from the virtual 
minibar) 

WLAN interface

Internet-compatible 
large-format display

4 . 5 	  U S A G E  O F  T H E  B A T H R O O M

During the conversation the guest gets up and goes to the bathroom. The light automatically 

turns on and the video call image is transferred to the display mirror. The audio is now transferred 

to the speaker in the bathroom. In order to maintain the guest's privacy, the conversation partner 

still only see the empty hotel room and no images are transmitted from the bathroom. Shortly 

thereafter the guest says goodbye to their family, ends the video call connection via voice  

command, and takes a shower. The water turns on automatically once they have fully stepped 

into the shower, and it immediately is set to the right temperature. The guest turns on their  

favourite music via voice command. The water temperature, pressure, and intensity are set to the 

guest's preferences and can also be changed via voice command. The guest also tries out a 

message function, for which jets of water shoot out from the wall and massage the guest's back. 

A number displaying water consumption is shown on the mirror and is going up. The guest  

decides to keep consumption low and finishes showering.

Table 12: Benefits for guest and staff/company through usage of the infotainment system
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4 . 5 . 1   �T H E  S H O W E R  E X P E R I E N C E  I N  T H E  H Y G I E N I C  

B A T H R O O M

On average, guests rate the importance of the bathroom with 4.3 out of 5 points (Borkmann et 

al. 2014b), although they are not willing to pay extra for the desired minimum standard of  

convenience and hygiene (Borkmann et al. 2009).

The guest can take advantage of barrier-free usage of all components in the smart bathroom. 

The »health light« with UV lighting, heating lamps, and light therapy offer the guest special 

moments of comfort. Contact-free, digital fittings can save water, and usage of the bathroom 

is more hygienic overall. Autonomous hygiene via legionella rinse and UV lighting will be  

implemented in the bathroom of the future. 

The »FutureHotel Baderlebnis 2030« report, released in 2017, presented further visions of 

components in a smart bathroom. This includes a smart shower experience, for example, in 

which water is emitted as needed from various nozzles above and to the side of the guest, and 

which are aimed right at the guest. The amount of water used as well as the pressure with which 

it hits the guest are adjustable. There are also various shower scenarios that can either be  

triggered automatically with a needs-based analysis or which can be set, such as a massage,  

relaxation, or waking-up scene (Borkmann and Rief 2017). 

Smart process Benefits for guest Benefits for staff/
company

Technology used

Convenience and hy-
giene in the bathroom

Accessible operation

Moments of comfort

Easy to clean UV lamps

Legionella rinse

Non-contact fittings

Smart showering 
experience

Comfort

Conserves resources
– clean conscience

Saving water Special shower cabi-
net with nozzles on 
the top and sides that 
can be controlled se-
parately

Table 13: Benefits for guest and staff/company through usage of the bathroom

Figure 48: Bathroom at Beyond by Geisel, München
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4 . 5 . 2   � T H E  D I S P L A Y  M I R R O R  W I T H  R E S O U R C E  D I S P L A Y

In order to act sustainably, the hotel can use water recycling, water-saving toilets, and heat  

recovery. Cleanliness and hygiene are the most important aspects in the bathroom for guests, 

with 4.9 out of 5 points (Borkmann et al. 2014b). That is why the smart hotel room exhibits 

high-tech nanomaterials that are self-cleaning or slip-resistant, or independently combat the 

formation of mould and reproduction of bacteria (Borkmann and Rief 2011). Information such as 

the weather report or upcoming appointments can be displayed, and films can be watched, on 

the display mirror. 

Various measures will be taken to reduce resource consumption. The shower system can reduce 

water consumption via optimal water output through nozzles distributed around the shower, 

and used water can be treated and recycled (Borkmann and Rief 2017). Guests can also be  

actively involved in the water saving process. For example, while showering, the amount of water 

or energy consumed can be displayed, and the guest can see a comparison of their current  

resource consumption with that of other hotel guests, or with consumption during the guest's 

last shower. This can be done in a playful manner, like a competition with other guests. Guests 

can thus be actively involved in a sustainable concept. Additional information, such as current 

energy and water consumption, CO2 footprint, the resulting amount of waste, and the cost of 

cleaning the room in the time since check-in, can be made visible. This could be done with a 

real-time feedback system, for instance. The guest's choice of an eco-friendly manner of arrival 

can also be included and rewarded (Borkmann and Rief 2011). 

Smart process Benefits for guest Benefits for staff/
company

Technology used

Display mirror can be 
used as a smart dis-
play

Convenience through 
ability to use all func-
tions of the infotain-
ment system in the 
bathroom

Display mirror with 
touch function and 
interface to infotain-
ment system in the 
room 
 
LED lighting

Speaker

Reducing resource 
consumption

Clean conscience Saves on costs Smart metering tech-
nology 

Energy monitoring 
with feedback system
Water preparation 
unit

Table 14: Benefits for guest and staff/company through usage of the display mirror with resource display
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4 . 6 	 T H E  W O R K I N G  S I T U A T I O N

Freshly showered and revitalised, the guest sits down on the chair with their laptop to check  

e-mails and work on a presentation that they need at a business meeting tomorrow. Their laptop 

connects to the infotainment system if they wish, so the screen of their laptop is shown on the 

display wall. The laptop is automatically charged on the coffee table. The temperature in the 

room becomes almost imperceptibly cooler and the light a little brighter. Quiet music that the 

guest usually listens to while working automatically turns on. There is a knock at the door. The 

guest says, »Come in«, and the room door opens for a hotel employee to enter with documents 

that the guest had printed by the hotel's co-working service. Once the second person is in the 

room, the picture shown on the display changes to a neutral image. Once the employee has left 

the room and the guest is finished with their work, their PVA reminds them that their table at the 

restaurant is reserved one hour from now. The guest decides to take a walk around the area first, 

and leaves the room. Once they leave the room, a vacuum robot comes out from under the bed 

and begins vacuuming the floor.   

4 . 6 . 1    T H E  C O N T E N T  D I S P L A Y  A N D  P R I V A C Y  S E T T I N G S 

The transfer of one screen onto another screen is called »content mirroring«, and WiFi is one 

way to facilitate it. To do this, the laptop is simply connected to the WiFi network and requires 

no other wiring.

As described in section 4.2.3 there are various means for wirelessly charging mobile devices. 

However, because not all laptops can be charged wirelessly, outlets should be provided in the 

typical work areas such as the desk and bed, and should also be easily accessible.

It is especially important to business travellers that they can work as efficiently and comfortably 

as possible in the hotel room. Individually adjustable room scenarios (see 4.2.1) can turn the 

room from a cosy relaxation area into a workspace for optimal concentration or creativity by 

changing the lighting, temperature, and acoustics.

The smart system in the Smart FutureHotel Room detects that there is a second person in the 

room and takes corresponding measures that help protect the guest's privacy. Once the guest is 

no longer alone, none of the guest's private information is disclosed or displayed by the system. 

All visible displays show neutral pictures, and audio files cease playing unless the guest explicitly 

authorises the disclosure of the information.
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Smart process Benefits for guest Benefits for staff/
company

Technology used

Smart workplace Working in the hotel 
is made easier

Outlets within reach

Induction charging 
surface 

Comfortable seating

LED lighting

Content Mirroring Working in the hotel 
is made easier

Display or projector 
that projects an image 
onto the wall with an 
interface

WiFi

4 . 6 . 2    �A B S E N C E  O F  T H E  G U E S T

When leaving the room, the smart home/hotel system switches into energy saving mode and 

turns off all devices in the room (Borkmann and Rief 2011). Only the vacuum robot comes out 

from under the bed and begins vacuuming the room. 

Smart process Benefits for guest Benefits for staff/
company

Technology used

Energy saving mode 
when guest is absent

Detects whether 
guest is in room or 
not – no disruptions

Saves on costs and 
energy

Sensors for detecting 
presence and people

Vacuum robot

Table 15: Benefits for guest and staff/company with content display and privacy settings

Table 16: Benefits for guest and staff/company when guest is absent
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4 . 7 	  �S L E E P I N G  A T  N I G H T  A N D  W A K I N G  U P  I N  T H E  

M O R N I N G

When the guest returns to their hotel room late in the evening, they immediately lie down in bed. 

They turn on a movie, but quickly fall asleep, completely forgetting to set an alarm for the next 

day. Thankfully the PVA knows their appointments and habits, and the alarm is set automatically.

The screen showing the movie automatically turns off once sensors have detected that the guest 

has fallen asleep. The anti-snoring system detects when the guest begins to snore and raises the 

headboard of the bed somewhat so that the guest can breathe freely again. After a while the 

CO2 content in the room increases, and so a window opens automatically to ensure the  

ventilation of fresh air in the room. 

The guest is gently woken up the next morning with a simulated sunrise and birds chirping. The 

voice assistant informs the guest of their upcoming appointments, the weather forecast, and 

current news while the guest goes through their morning routine.    

Before the guest leaves the room, the assistant asks whether the room service should come by 

today and whether there are any special requests or preferences to be noted. If the guest only 

wishes to make little use of the cleaning service, they could receive Bonus points from the  

loyalty program of the hotel that can be used for any extra (Borkmann and Rief 2011). The guest 

pulls up a list on their smartphone and checks off the boxes for »New towels« and »Clean the 

toilet«. The guest also enters the time frame during which the cleaning should be performed. 

They can also order their desired breakfast via the hotel app before even leaving the room.

4 . 7 . 1    T H E  S P A C I A L  S I T U A T I O N

The hotel room should be a place of refuge and relaxation. With 4.6 out of 5 points, it is very 

important to guests that they are not exposed to any disturbing noises (Borkmann et al. 

2014b). For example, these noises may be caused by the air conditioning, the refrigerator, or 

other electrical appliances, or may come from the hallway, street, or neighbouring room. The 

Smart FutureHotel Room should be soundproofed and regularly examines the integrated devices 

for noise emission. The volume in the room can be measured via the integrated microphones. If 

it gets loud outside during the night, the motors in the windows shut them automatically. Accor-

ding to the survey of our hotel guests, they rate the importance of openable windows with  

4.3 out of 5 points (Borkmann et al. 2014b). Along with outside noises, sensors in the Smart 

FutureHotel Room detect CO2 content and unpleasant smells. Corresponding measures are 

taken as needed, such as automatic ventilation or notification of cleaning staff. Guests 
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who were surveyed rate the importance of no unpleasant smells in the hotel room with  

4.7 out of 5 points (Borkmann et al. 2014b).

Smart process Benefits for guest Benefits for staff/
company

Technology used

Window automati-
cally closes in case of 
noise

Prevents disturbing 
noises

Microphones in the 
room

Software for measu-
ring volume and ana-
lysing the type of 
sound and origin the-
reof

Centrally controlled 
motors in the win-
dows

Window opens auto-
matically when fresh 
air is required

Sufficient oxygen  
supply

Sensors for measuring 
CO2 content and in-
dications of bad 
smells (e.g. detecting 
ethane, propane or 
acetone) 

4 . 7 . 2    �T H E  B E D

Guests rate the bed as very important, with 4.7 out of 5 points (Borkmann et al. 2014b). Every 

other guest would pay extra for a bed that is ideally equipped to suit their standards (Borkmann 

et al. 2009). As the guest spends a significant portion of their stay in bed, either to sleep or to 

watch television, to work or to eat, it is worthwhile for hotel operators to pay particular attention 

to the bed as a room element. 

As described in section 3.2.2, the guest can select the pillows that they would like while booking 

the Smart FutureHotel Room (e.g. face-down sleeping pillow, side sleeping pillow, foot pillow, 

various sizes and firmness levels). The guest can automatically adjust the mattress's firmness. This 

requires a special mattress, for example one that can change its firmness through the intake and 

release of air in small air cushions within the mattress, or through dynamic foams that change 

firmness via small amounts of thermal energy. There is already a variety of providers of such 

mattresses. The mattress is connected to the smart ecosystem of the Smart FutureHotel Room, 

Table 17: Benefits for guest and staff/company when sleeping at night and waking up in the morning
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Figure 49: Sleeping area at Beyond by Geisel, München

and the preferred mattress firmness specified in the guest profile is automatically set.  

Individual changes can be made as desired via the hotel app or voice control. 

The bed's height is adjustable for accessibility, and offers other electrical setting possibilities  

(e.g. adjustable backrest) for reading, working, and relaxing. The bed also contains a massage 

unit and a sensor mat that monitors vital functions.

Smart process Benefits for guest Benefits for staff/

company

Technology used

Mattress adjusts level 
of firmness to the 
guest's preferences

Guest has restful 
sleep

Mattress that can be 
integrated into the 
smart hotel room sys-
tem and its firmness 
can be adjusted via:

-Air cushion
-Dynamic foam

Bed's backrest is  
adjustable

Guest can adjust the 
bed to suit their needs

Flexible slatted frame 
and remote control-
compatible electrical 
motor in the bed's 
backrest

Bed integrates a  
massage function

Relaxation and  
moments of comfort

Massage mat in the 
bed

Bed detects sleeping 
phases and events, 
like snoring or waking 
up in the night

The alarm can go off 
during an optimal 
sleeping phase so that 
the guest is more 
well-rested

Snoring is detected 
and countermeasures 
can be taken 

Sleeping rhythms can 
be observed and pa-
thological patterns 
can be recognised 
early

Sensor mat that  
records movements, 
sounds, and pressure 
distribution

Software that  
analyses the data

Table 18: Benefits for guest and staff/company with the bed
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4 . 7 . 3    �W A K I N G  U P

The alarm sets itself automatically in that information, such as appointments in the guest's 

calendar, the typically required amount of time between waking up and leaving the house, and 

the required travel time including typical traffic, ensure punctual arrival for the appointment.

 

Sensors in the bed can document the guest's sleeping phase so that the alarm scenario can begin 

at the right moment within a certain time frame around the calculated alarm time. If parameters 

change, such as a road closure on the way to the workplace, the alarm time changes dynamically. 

A sunrise can be simulated with the display facade and the LED lighting in the room. The alarm 

procedure preferences set in the guest profile can be individually considered. Regardless of 

whether the guest requires shrill sounds and bright light, or would like to wake up gently and 

slowly with a simulated sunrise, or requires a coffee or some peace and quiet in the morning 

before getting out of bed, the suitable scenario is created in the Smart FutureHotel Room. 

Smart process Benefits for guest Benefits for staff/
company

Technology used

Alarm sets itself auto-
matically

Optimal alarm time is 
automatically  
developed, guest does 
not worry about 
oversleeping or  
having too little time 
in the morning

Staff must make  
fewer wake-up calls

Software for  
determining optimal 
alarm time (time 
frame)  
under consideration 
of relevant factors 

Alarm scenario begins 
at optimal time and is 
tailored to the guest

Guest is awoken 
while in a phase of 
light sleep and is not 
jolted awake from 
deep sleep – this  
makes waking up  
easier

Movement sensors for 
determining the  
phase of sleep, e.g. 

-App in guest mobile 
phone that guest 
places in bed for this 
purpose

-Sensor mat in bed

-LED room light (cen-
trally controlled and 
connected to Smart 
FutureHotel Room 
system)

-Speaker

Table 19: Benefits for guest and staff/company with the alarm
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4 . 7 . 4    �O R D E R I N G  R O O M  S E R V I C E

If the guest only selects specific services that are to be performed in the room, this can save  

resources. The selection of a desired time frame in which the cleaning is to take place provides 

more convenience for the guest.

The individual breakfast request can be pre-ordered based on the guest profile, so that  

everything is ready for the guest in the restaurant. The guest's preferences and intolerances 

are considered, so that a guest on a vegan diet is exclusively offered vegan meals to choose from, 

and non-vegan alternatives are only provided upon request. 

 

Smart process Benefits for guest Benefits for staff/
company

Technology used

Selection of the  
required cleaning  
services by the guest 

Guest can receive  
bonuses by making 
use of few services

Usage of resources 
can be planned in  
advance

Software as well as 
input and output  
medium for  
communication bet-
ween guest and staff

Guest can select the 
time frame in which 
the room is to be 
cleaned

Self-determination 
and comfort for the 
guest

Software as well as 
input and output me-
dium for communica-
tion between guest 
and staff

4 . 8 	  �C L E A N I N G  T H E  R O O M

While the guest attends appointments in the morning, the room is cleaned. The hotel employees 

can use their mobile devices to read, in their native language, which tasks have yet to be  

completed so that the list can be easily and intuitively worked through. The cleaning staff can 

also tell whether a guest is still in their room so as not to disturb them. A robot accompanies the 

housekeeping chores and transports cleaning agents and bedding materials right to the rooms 

where they are needed, and where the staff is currently working.  

When the guest returns to their room, they notice that the room has been cleaned as per their 

wishes, although the soap in the bathroom is almost all used up. With their hotel app, the guest 

confirms the room cleaning and states that they are satisfied. The guest tells the voice assistant 

Table 20: Benefits for guest and staff/company with room service
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that they need new soap, which is brought to their room by a service robot a short time later. 

Soon thereafter, the personal virtual assistant asks the guest how satisfied they are with the 

service at the hotel. The guest says that they are very satisfied. 

4 . 8 . 1    P R O C E S S  A N D  P L A N N I N G  O F  T H E  R O O M  C L E A N I N G

A plan for the order of rooms to be cleaned and the tasks to be performed is automatically 

created for each employee, and updated as circumstances change in real-time, thereby  

optimising processes within the hotel. General cleaning and maintenance cycles are also recorded 

in the system so that orders for incomplete tasks are punctually and automatically send to the 

responsible employee. With the integrated translation systems, the staff can view information 

in their native language, such as the usage of cleaning agents, cleaning steps, or the guest's 

special requests (Borkmann and Rief 2011). According to a Bitkom survey, 69% of the  

1,004 Germans surveyed would like to use technology with which the hotel service automatically 

detects whether the guest is in their room as not to disturb them (Bitkom 2019a).

A housekeeping robot accompanies the housekeeping chores and helps by transporting  

materials, such as bedding. A vacuum robot is either available in every room and vacuums once 

the guest has left the room, or accompanies the housekeepers. Exoskeletons that help employees 

with physically demanding work, such as making the beds, are also conceivable in the future.

Generally, the materials used in the room are as antibacterial, non-soiling, and easy to clean 

as possible. UV light can be used to kill off bacteria and germs in the interest of hygiene  

(automatically in some areas, such as on fittings, door handles, etc.). Ultraviolet light is used to 

disinfect water, air, and surfaces. Microbes are neutralised in a fraction of a second. One  

currently common way to use UV light is water preparation. The germ count can be reliably and 

severely reduced without the addition of chemicals that impact the taste, scent, and pH value of 

the water (Borkmann and Rief 2011).
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Smart process Benefits for guest Benefits for staff/
company

Technology used

Staff receives an  
automatically  
generated, digital list 
of services to be  
performed in native 
language

Seamless and  
customisable proce-
dures

Fewer misunderstan-
dings caused by  

language barrier

Interconnected  
software that can  
collect, organise, and 
allocate tasks

Translation  

programme

Robots bring materials 
and cleaning agents 
where they are  
required

Fewer personnel ex-
penses

Saves time

Housekeeping service 
robot

Materials are antibac-
terial, non-soiling and 
easy to clean

Better hygiene in the 
room

Saves time, requires 
fewer cleaning  
materials

High-tech materials

4 . 8 . 2    R E T U R N I N G  T O  A  C L E A N  R O O M

Back in the cleaned room, the guest is able to provide feedback on the room cleaning. The 

guest confirms the cleaning if they are satisfied. 

The smart hotel room asks for feedback at an appropriate location and in appropriate  

situations. It makes sure to ask the guest for feedback in moments when they are in a good 

mood as opposed to when they are agitated or tense. A person's mood changes throughout the 

day, thereby necessitating real-time data in this regard.

If the guest expresses a complaint, the hotel staff should respond to this quickly and  

appropriately. Research results show that good complaint management can even result in a guest 

being more satisfied than if they had no complaint to begin with. 97% of 2,590 hotel operators 

surveyed in 2012 said that a quick reaction to online guest reviews is one of the most important 

actions their hotel can take (Borkmann et al. 2011).

Table 21: Benefits for guest and staff/company with room cleaning
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Smart process Benefits for guest Benefits for staff/
company

Technology used

Confirmation of room 
cleaning

Guest can state if  
everything was  
completed to their  
satisfaction or not 

Partial service can  
be reordered if neces-
sary

Direct feedback Hotel App

Feedback request 
(e.g. on room 
cleaning)

Guest feels like they 
are taken seriously

Hotel receives impor-
tant information in 
order to evaluate ser-
vice quality

PVA

4 . 9 	  �L E A V I N G  T H E  R O O M  U P O N  D E P A R T U R E

Because the guest is flying back home this afternoon, the PVA asks them whether a ride to the 

airport should be ordered. The guest accepts, and a taxi is ordered for the early afternoon. One 

hour before leaving, the PVA reminds the guest of their time of departure and asks for feedback 

on their stay. The guest is also asked whether they would like to speak with their guest  

experience manager over the phone or in person. 

Shortly before leaving, the luggage robot comes to the room to pick up the guest's luggage. 

When leaving the hotel the guest is automatically checked out and they receive the bill in an  

e-mail on their smartphone while in the taxi. In the taxi the guest receives a suggestion for a 

social media post in the form of a brief text, tweet, or image focusing on the positively reviewed 

aspects in the feedback, and the guest need only say »ok« or click to upload the post to their 

profile on one or more social media platforms. Furthermore, as a thank-you and incentive for 

returning, the guest receives a discount coupon for their next stay at the hotel. An additional 

message informs them that all of their personal data in the hotel system have now been deleted.

Table 22: Benefits for guest and staff/ company when returning to cleaned room
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4 . 9 . 1    �B E F O R E  D E P A R T U R E

If the guest discloses the required information on flight times, etc., the departure can be planned 

automatically. A mobile service partner organises the appropriate mobility solution at the right 

time, be it a driving service, E-bike, E-scooter, or carpool, and the guest is informed of the service. 

The costs are added onto the hotel bill if desired. The guest is reminded of their departure at the 

corresponding time, and a luggage robot helps transport the luggage from the room to the 

desired means of transportation. 

Because guest feedback is a valuable resource for evaluating service quality in the hotel, this will 

constantly be requested in the right situation in the Smart FutureHotel Room, and general  

feedback will be requested at the end of the stay. This makes it possible for as many guests as 

possible to express their opinion without being annoyed because too many questions have to be 

answered at once. The feedback can be given in conversation with the PVA or via the hotel app.   

  

Smart process Benefits for guest Benefits for staff/
company

Technology used

Automatic organisati-
on of transportation 

Less work for the 
guest

Increased guest satis-
faction 

PVA (microphone and 
speaker), Wi-Fi,  
software

Luggage robot brings 
luggage from room to 
means of transportati-
on

Service and 
convenience

Increased guest satis-
faction 

 

Luggage robot:  
connection to Smart 
FutureHotel System, 
GPS

Guest feedback  
request via voice input 
or app

Opinion is appreciated Help with evaluation 
of the service – the 
more feedback, the 
more meaningful

PVA (microphone and 
speaker), Wi-Fi,  
software

Table 23: Benefits for guest and staff/company before departure
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4 . 9 . 2    S M A R T  C H E C K - O U T  P R O C E S S  A N D  P O S T- C H E C K - O U T

When leaving the hotel, the guest can easily check out via one-click in the hotel app. Once it is 

clear that the guest has ended their stay, for example because they are sitting in the taxi on the 

way to the airport, an automatic check-out is also possible. The bill is digitally sent to the guest. 

Marketing via social media is imperative in a good marketing concept these days. In a Bitkom 

survey, nearly half of the 103 executive managers and chairpeople of tourism companies who 

were surveyed said that social media like Facebook and Twitter are important to very important 

for advertising and marketing their company. This is also confirmed by a survey of 803 internet 

users, one third of whom say that they get inspiration for new travel destinations from the  

internet. Nearly half say that the internet is imperative for travel planning (Bitkom 2016).

Guests often have their own social media accounts where they regularly make posts. According 

to a survey of 2,000 participants, Germans spend an average of 150 minutes per day using  

social media platforms like YouTube, Facebook, Instagram, Pinterest, Twitter, or Snapchat.  

Millennials, namely people born between the early 1980s and late 1990s, even spend over five 

hours per day using these platforms (Pricewaterhouse Coopers (PwC) 2018). In order to increase 

the number of guests who talk about their own hotel, posts can be generated and suggested to 

the guest. This suggestion should be customised in that the aspects that were rated positively in 

the guest feedback and which are pertinent to the booking of a hotel are emphasised.  

Furthermore, the guest can be asked whether they would like to add matching holiday photos to 

the post. A reward can be given for making the post, such as in the form of a discount coupon 

for the next reservation at the hotel. Such an incentive for booking the hotel again can be  

presented to the guest in a variety of ways: as a gift card for an activity, food, room extras, a 

discount coupon, or the offer to better personalise their next stay.

After leaving the hotel, the room is immediately open to housekeeping staff. Following the 

cleaning, the vacuum robot sucks up the remaining crumbs off the floor. All personal data and 

settings in the guest room are deleted upon check-out and set to neutral. With the guest's  

consent, personal settings, preferences, environmental parameters, etc., are saved to the guest 

profile in order to make their next stay even more personalised. 
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Smart process Benefits for guest Benefits for staff/
company

Technology used

Automated check-out No waiting, swift and 
seamless process

Less time spent on 
check-out

Hotel App

Customisable social 
media post

Guest can easily make 
post without effort

Marketing for the 
hotel

Software: Evaluation 
of feedback – genera-
tion of a post, possib-
ly access to guest 
photos and selection 
of a suitable motif 

Automatic room  
neutralisation upon 
check-out

Data security No staff work  
required to reset  
settings

Vacuum robot
Central reset and de-
letion option for the 
room

Table 24: Benefits for guest and staff/company during check-out
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5 �OBSTACLES TO IMPLEMENTING 
SMART SOLUTIONS 

Although there are currently many possible ways to implement a smart hotel room, smart  

solutions in this field are only sporadically encountered in practice (see chapter 2). Many  

realisations are test or pilot projects. The required technical infrastructures and technology have 

not yet been taken up as basic requirements in the hotels' planning guidelines. There may be 

various reasons for this stemming from either the hotel's, guests', or manufacturers' scope of  

responsibility. Possible obstacles are described below. 

5 . 1 	  �U N C E R T A I N T Y  O F  H O T E L  O P E R A T O R S  

Hotel operators' reticent attitude toward innovations can have a variety of reasons, such as lack 

of knowledge of the benefit and profitability of innovations. Hotel operators who have no 

knowledge of the cost-benefit ratio of the innovations generally are also unaware of the  

long-term potential benefits and possible synergy effects. This deficit can stem from a lack of 

personal experience with digital transformation processes or lacking digital competence. The 

entire industry is also marked by a lack of empirical experience and communication of important 

tips among hotel operators. The courage to change things is often missing entirely. A lack of 

certainty about the future development of technology creates insecurity. Services from technology 

start-ups enjoy little trust if the future of a young company is not secure. 

Technological innovations entail a certain dependency on the manufacturers for hotel  

operators. Every new technological standard simultaneously means a limitation of the possible 

future components within the hotel's own technical ecosystem. Lacking reliability and functio-

nality of technology can make hotel operators feel wary. High costs of acquisition for  

technology that has just arrived on the market are another reason why hotel operators idle in 

hesitation. 

The economy of the hotel industry has been promoting growth and profits for years. The  

pressure to innovate in the industry is currently low as a result. This may change due to  

developments in the labour market (lack of qualified professionals), persistent predatory  

competition, and the demand to develop sustainable, resource-friendly, and environmentally 

friendly solutions. Not lastly, it is uncertainty at the onset of one's own digital transformation 

that stands in the way of the will to act: where does one begin, what does a strategic  

digitalisation process in one's own company look like?
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5 . 2 	  �L A C K  O F  A V A I L A B L E  M A R K E T- R E A D Y  S O L U T I O N S

One significant impediment to the implementation of smart solutions in hotels lies in the fact that 

many of the solutions have not yet reached the necessary product- and market-readiness. The 

potential of artificial intelligence has been extensively communicated, yet the technology has not 

been sufficiently developed for many application cases

The need to be able to draw back on a manufacturer's market-ready complete or system 

solutions has been expressed by hotel operators a number of times (see FutureHotel Workshop).

For system solutions that connect multiple manufacturers together, there is not only a lack of 

interfaces but also mainly a central contact for technical support. In general, the development of 

the required interfaces for combining solutions from multiple manufacturers is frequently an 

obstacle for implementation. 

The implementation of partial solutions of a smart hotel room in individual hotels or hotel chains 

is generally not entirely transferable to other hotels. The main reason for this is the lack of  

uniform standards. This results in the existence of many special solutions that are solely geared 

toward one's own metrics and methods. These non-standardised applications thus also subject 

the guest to the unpleasantness of having to always go through a specific learning process  

before an application can be used intuitively. Furthermore, the lack of standards can result in the 

inability to use all of the data in the guest's »virtual luggage« (Kansakar et al. 2018). 

This prevents the implementation of consistent digital process chains that justify the usage 

of individual investments through synergy effects. It is also required that the developers of hotel 

management systems (PMS) quickly react to hotel operators' new needs and manage new 

requirements for smart systems. If the requirements are not implemented in the PMS, this  

consequentially prevents the implementation of innovative solutions.

»The greatest pain factor for most of us hotel operators is that 
providers promote isolated solutions and think in terms of  

interfaces and software solutions, instead of thinking in general 
terms with regard to the guest.«

Bruno Mart i ,  

Chief  Brand Off icer  at  25hours Hotels



5     O B S T A C L E S  T O  I M P L E M E N T I N G  S M A R T  S O L U T I O N S

100

In addition to this, high-quality hardware is scarcely offered, while predominantly cheap 

components with unimpressive quality are more common. Smart technology is typically  

integrated into the room with an inconspicuous design and is only noticed when it does not 

function seamlessly (Clarke and Kinghorn 2018).

The required network coverage is another obstacle to the implementation of smart,  

online-based systems. At the same time, there is a lack of adequate offline systems available 

on the market.

Too few manufacturer-neutral informational events on the acquisition and benefits of 

technical ecosystems are offered to hotel operators and their employees. After the products have 

been acquired, there is still a need for introductory training for employees and continuous 

training throughout the entire usage period. Procedural innovations and the integration of new 

technology not only require processes of change among employees, but also correspondingly 

informative and explanatory communication geared toward the guests. Lack of  

communication can quickly result in the user declining new solutions.

 

5 . 3 	  �L A C K  O F  P L A N N I N G  A N D  T E A M  C O M M U N I C A T I O N

The planning and implementation of innovation projects are crucial to the projects' successes. 

Faulty planning can lead to unnecessary expenses and frustration. A uniform digitalisation 

strategy means a complex undertaking in which many responsible parties work closely together. 

A lack of planning can be caused by communication deficits between the responsible  

parties, thus resulting in planning errors. Involving technical planners early on in the planning 

stage is sensible in order to integrate their requirements and technical expertise and consider 

them in the planning. Budget requirements should be transparent early on so that there is 

no planning or development beyond the bounds of the available financial means and there are 

no disappointments in the end or suspension of the project. The usability competence of the 

involved planners and designers must also be considered in the planning phase. Especially 

with regard to technical solutions in the field of service environments, the success of the solution 

not only depends on the technical realisation per se, but also on usability and the user experience. 

Eliminating such errors down the road can be costly and entail great effort. 
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Further obstacles preventing good planning include unclear budget responsibility or  

uncertain areas of accountability, as well as conflicts of interest between real estate owners, 

investors, hotel operators and planners. Hotel operators are generally not able to act  

independently, and so multiple parties are responsible for successful implementation. In the  

planning phase these include financial service providers and investors, project developers, and 

real estate specialists; in the realisation phase these include technical experts, market providers, 

or third-party companies who later become active service providers. 

The requirements of existing real estate compared to new structures impact the possible 

implementations. Structural requirements differ in this regard, and influence the potential  

solution.

»For most operators, the problem is not the lack of interest in new 
concepts or ideas, but rather the possibilities of integration into 

existing real estate or software processes.«

Bruno Mart i ,  

Chief  Brand Off icer  at  25hours Hotels

»One special requirement that affects many hotel operators equally 
is retrofitting and digitalisation within an existing property. The 

new standards and product selection should thus be carefully  
considered and strategic in nature.«

Thomas Behrendt,  

GM of S I -SUITES Hotels ,  Stuttgart
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5 . 4 	 I N S U F F I C I E N T  A N D  V A R Y I N G  R E Q U I R E M E N T S  F O R  

	 I M P L E M E N T A T I O N

First and foremost, companies differ in the financial budgets available to them. When  

implementing innovative hotel room solutions, not only the question of what is needed or desired 

and whether and to what extent the solutions are profitable in the long term arises, but also 

which financing options are available to the company (e.g. leasing or purchase). 

In terms of scalability of innovative solutions, hotel chains are in a more favourable starting 

position than individual hotels. This results in a better negotiating basis for hotel chains and 

possible bulk discounts from which individual hotels often cannot profit.

Some of the basic requirements for the implementation of smart hotel rooms are missing  

entirely. For German providers in particular, the scarce coverage of many regions with  

high-speed internet and mobile networks is an obstacle for the implementation of smart 

solutions in one's own company. In addition, the WiFi connection in the hotels is often  

insufficient for smart solutions.

The legal situation in matters of digitalisation is country-specific, and sometimes even 

state-specific in Germany. The legal foundations are difficult to understand and they also vary. 

Examples of this are locally regulated installation and importing requirements. Political conditions 

concerning the disclosure and usage rights of data vary in different countries, and are  

regulated in Europe by the General Data Protection Regulation (GDPR). Along with legal  

obstacles, ethical doubts concerning the treatment of privacy, personal data, and data security 

may be frightening. The thought of perhaps receiving negative press in the public eye can result 

in reticence. Because a smart hotel room depends on access to and usage of data, the security of 

that data is an elementary requirement for the required trust from users in the hotel company 

and smart solutions.

The majority of hotel operators focus first on marketing, sales, and distribution when it 

comes to their digital strategies. Comprehensive digital solutions for guests' actual stays in the 

hotel environment have scarcely been implemented by most hotel operators.

When integrating highly innovative solutions from young companies or start-ups, hotel operators 

take on the risk that the provider will not persist in the market, meaning there will be no more 

support or there will be security gaps as a result of no upgrades. 
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5 . 5 	  �U N C E R T A I N T Y  A N D  L A C K  O F  A C C E P T A N C E  A M O N G 

G U E S T S

If the available technology cannot be used intuitively, it will either not be used at all or 

guests will be annoyed and frustrated, and will then avoid it. This explains why hotel operators 

often wait and see which solutions have proven themselves in other hotels. 

Guest feedback is often not enough to gain an overall picture of guest satisfaction with all of 

the room's factors. Either an insufficient number of guests provide feedback, or the satisfaction 

questionnaires do not go into enough detail on the needs situation. Many hotels do not make 

stringent use of the feedback to determine needs for action and measures. One reason for this is 

that deficits are not communicated to the decision-makers so as not to shed a negative light on 

the staff. Possible optimisations fall too short as a result. A lot of hotels are insufficiently aware 

of their guests’ need for innovative solutions. Information on novel solutions cannot generally 

be derived from the guest feedback, as the guest is unaware of the innovations and thus cannot 

review them, or there is no explicit demand due to the lack of knowledge about the theoretical 

possibility thereof.  

Because the guest is only beginning to discover the merits of new technology, they do not feel 

it is missing in the hotel room as a basic function or fundamental satisfaction characteristic. 

This explains guests' currently low demand for smart technology in the hotel room. For example, 

in Germany there is scepticism of artificial intelligence. According to an Ipsos study with 

18,000 international participants, only 21% of Germans trust artificial intelligence, while  

50% have no trust in it. Only Canadians are more sceptical, of whom 55% say they have no trust 

in AI. On the other hand, 70% of Chinese participants say that they trust AI (Colledge and 

Martyn 2018). This scepticism is partially attributable to the idea that the line between currently 

available AI and so-called »superintelligence«, which appears threatening, is thinner than it  

actually is. The current media reporting on »data leaks« and violations of user privacy reinforce 

this scepticism. One exemplary report in this regard is »Datenleak: Millionen Passwörter im Netz 

veröffentlicht« about passwords leaked online (ZEIT ONLINE GmbH 2019) or the report »Amazon 

schickt Alexa-Gespräche an Heimarbeiter in Polen« about Amazon sending Alexa conversations 

to third parties Poland (Fuest 2019).
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5 . 6 	  �I N S U F F I C I E N T  R E Q U I R E M E N T S  F O R  T H E  

M A N U F A C T U R E R S

The implementation of system solutions for individual manufacturers is made difficult by the lack 

of uniform standards. This results in fragmented technology. Many manufacturers offer a 

variety of (isolated) solutions that are based on a range of technology and are not compatible 

with each other. The manufacturers develop the products although it is often uncertain who is 

responsible for the costs and expenses of the required interfaces to other potential system 

components. In the first stage it is easier for the manufacturers to only develop and offer small, 

self-contained parts (silo applications) or proprietary solutions within a potential smart ecosystem. 

For manufacturers themselves, the evaluation of usage of their products is an important aspect 

of quality assurance. The evaluation of solutions after their implementation in hotel operations 

has not yet been standardised. Many manufacturers are scarcely aware of the strengths and 

weaknesses of the products from the perspective of different users while in operation. Positive 

and negative feedback is a factor for joint learning and fact-based development.

Additional potential obstacles for the development of the required smart products in the Smart 

FutureHotel Room include responsible parties failing to convey important information, such as 

requirements, to technical planners and manufacturers.

There is a fundamental lack of networking or connection between PMS and smart home techno-

logy, and between building / media technology and the channels used for marketing, sales and 

distribution, facility management, and employee and guest communication. Only when all of 

these components are interconnected does the synergy effect set in, which is a great step toward 

digital transformation in the hotel industry.
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The basis for corresponding projects is the hotel operators' knowledge that smart technology 

holds potential, such as an improved guest experience, increased employee satisfaction, and 

economic and ecological improvement of operative processes. A study of 2,590 hotel operators 

by the Fraunhofer IAO shows that the success factors »hotel performance«, »guest satisfaction«, 

and »hotel operator satisfaction« correlate with the degree of »trendsetting«, i.e. they depend 

on the early implementation of innovative ideas for practice (Borkmann et al. 2011). Specific  

recommended actions for practice are elucidated below.

6 . 1 	  �I N I T I A L  S I T U A T I O N ,  M A N A G E M E N T  O F  N E E D S  

A N D  R E Q U I R E M E N T S

A smart hotel room is necessarily embedded into a smart hotel environment. The concept of 

»digital from A-Z« must be implemented in the entire hotel, and not limited to isolated solutions.

The usage of new technology should not be taken lightly or used purely as a marketing tactic, 

but rather should be integrated into a cohesive digital concept. A company that would like to 

implement its own digital strategy should first answer the following questions: 

  Needs and benefit analysis: what is required and sensible? Whom should it benefit?

  Budget: what is financially feasible? How much budget is available?
  Technological possibilities: what can be implemented?

UIn order to get an overview of the technological possibilities, the needs situation, and experience 

from the industry, there are a variety of resources to use as sources of information. According to 

a survey of hotel operators, they primarily refer to trend reports, conversations with experts, and 

organised innovation and network meetings. But also visiting other hotels, targeted market  

research and surveys, personal conversations with hotel guests, feedback from online guest  

forums, employee conversations, the creation of a testing environment or model room, as well 

as the development of future scenarios with external experts number among the preferred  

actions (Borkmann et al. 2011).

6 �RECOMMENDED ACTIONS FOR 
PRACTICE 
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6 . 2 	 I N I T I A L  P R O J E C T  P L A N N I N G  A N D  D E T E R M I N A T I O N  O F 

	 R E A L I S A T I O N  P A R T N E R S

Consulting experts is advised during the initial project planning. When determining the project 

partners, including designers, architects, consultants, technical planners, technology manufac-

turers, hard-/software providers, and vendors, the selection should be made carefully as  

knowledge exchange among partners at a later stage in a project usually entails great expense 

and effort. In the phase leading up to planning, it is important to define the objectives and  

develop the suitable scenario for the specific operation. The following questions must be  

answered:

  Level of standardisation: Is a standard solution sufficient, or is an individually adjusted or

    self-developed solution required? 

  Conditions: What requirements (structural, legal, financial, technological – e.g. data transfer

    rate) must be fulfilled? 

  �Financial expense: What budget is required for acquisition? What ongoing costs are to be 

expected? Is it possible to save costs by means of technology? 

  �Selection process: What solution is appropriate for the specific requirements? Which  

provider has the right solution? What references are available? What are the differences  

between quotes from different manufacturers? Is sufficient information provided, are  

workshops or online demos offered? Is free test usage offered?

  �Contract situation: How are the special conditions of the contract, e.g. duration (automatic 

contract duration, cancellation term), hidden costs (setup, interfaces), inclusive services  

(training and support offers), penalties and special right of cancellation?

  �System administration: How is a smart system managed and how are updates integrated? 

With a large number of sensors in particular, this consideration is important as each sensor 

poses a potential security risk because it serves as an entrance point into the system for  

hackers.
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6 . 3 	 G R A D U A L  I M P L E M E N T A T I O N  I N  O P E R A T I O N S

Before innovations are comprehensively implemented in the entire hotel, these should be tested 

first. Innovative ideas are ideally implemented and evaluated as a small solution and test case to 

start with. This allows for the early detection and elimination of defects, and the avoidance 

of high costs and frustration. Potential improvements can be identified and addressed in the 

next phase of implementation. Digitalisation offers a multitude of new solutions and possibilities. 

Due to changes to the companies, tried-and-true solutions must be done away with as well. This 

demands bold decisions, as sometimes there is little empirical experience with innovations. 

The success of innovative solutions often depends on not taking a multi-pronged approach, but 

rather being completely open to new concepts. A multi-pronged method generally contradicts 

the achievement of an acceptable business case (scenario for assessing an investment) and return 

on investment (economic figure for measuring profits) with new solutions.

Below is an incomplete list of ways to test the implementation of a smart hotel room or smart 

individual solutions in the room early on: 

Digital planning and construction with building information monitoring (BIM) offers the 

possibility of virtually planning the construction of a building with inclusion of all relevant  

technical areas. This facilitates the transparent configuration of planning for all parties involved. 

With this, »Schedules, costs, and risks [...] can be documented more easily, earlier, and more 

precisely, and monitored seamlessly« (BMVI 2019). The digital model of the building is called the 

digital twin.

A mock-up room is a model room that can be equipped with new technology in order to test it. 

The room can be used not only by guests, but also by hotel staff such as housekeeping and 

»Hardly any industry is as ideally suited for modular  
construction as the hospitality industry. The reproducibility of 
the guest rooms offers great potential for industrialising the 

building process.«

Stefan Löhr,  

Senior Product Manager Internat ional  Markets  

& Business Development at  Albrecht JUNG GmbH & Co. KG
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technicians in order to scope out as many potential problems as possible. This model room does 

not have to exist in real life, but can rather be a digital twin of the planned room (virtual model 

room) that one can visit and test via virtual reality.

Throughout the course of implementation, it is recommended that a detailed schedule be created 

and the respective responsibilities precisely defined. Regular and efficient communication  

between the responsible parties helps avoid misunderstandings or clear them up early on. This is 

aided by digital collaboration tools.

New solutions generally entail changes to employees' work processes. One important success 

factor is the early involvement of employees and making them acquainted with the changes. 

Employees who are impressed and excited by the amenities of the smart hotel reflect this  

enthusiasm outwardly as well. Training and workshops help teach the personnel how to work 

with the new hardware and software professionally so that they can make full use of its  

potential and assist the guest in case of any difficulties.  

6 . 4 	 I N V O L V E M E N T  O F  P E R S O N N E L

The usage of technology and digitalisation can relieve the staff's workload while also creating 

new tasks. A detailed examination of the effect of innovations on operative processes is 

recommended for a seamless process. 

For example, preparation of the room is changed by the implementation of attribute-based 

booking. Alongside thorough cleaning, the personnel are required to adapt the room's amenities 

to the next guest and place the reserved extras in the room.

»The integration of smart, interlinked building technology must 
neither overwhelm the guest with regard to its use nor prevent 

housekeeping from performing their tasks.« 

Stefan Löhr, 

Senior Product Manager Internat ional  Markets  

& Business Developmentat Albrecht JUNG GmbH & Co. KG
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The usage of AI technology in particular can trigger feelings of uncertainty and fear among 

hotel guests. In matters of digitalisation the model of »reverse mentoring« can be employed, 

meaning that young employees (digital natives) assist older colleagues and managers as mentors, 

and provide an important perspective on decisions concerning the usage of technology.  

However, it must be considered that young people lack the experience to assess the  

consequences thereof for the company. 

Staff should be able to answer questions competently. Open communication is an  

important measure for acceptance by guests and employees alike. Building tours or informational 

events can be offered for interested guests. The hotel staff should undergo regular training 

sessions in order to be competent in matters of working with technology, such as data  

security and legal parameters. Furthermore, the staff requires reliable access to support 

functions when needed.

6 . 5 	 E V A L U A T I O N  A N D  T E S T I N G

With regard to innovation projects, a test phase for pre- and post-evaluation of the solutions 

via neutral institutions such as agencies or research institutes, should be offered by the  

manufacturers. This means that feedback on suggested improvements is considered in the  

innovation process from the start. Test phases can take place throughout the course of product 

development, but also after a certain operating phase if feedback can be obtained from guests 

and employees during actual operation. A specific request and evaluation of the feedback  

provides valuable insight into which components of the smart hotel room are well received and 

which aspects are worth improving. Measures for improvement are drawn up and implemented 

on this basis. In order to be able to react quickly to negative feedback, a truthful flow of  

information between the guest and staff is important. 

Figure 50: Digital switches from Jung GmbH & Co. KG
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6 . 6 	 M A R K E T I N G  T H E  I N N O V A T I V E  S O L U T I O N

Innovative concepts can be beneficial to the public, increase awareness, and entice new,  

interested guests and potential employees. Targeted marketing for opening a smart hotel room 

is advantageous to the hotel operator and their realisation partners. 

It is also prudent to include the new offers in communication with guests. The potential guest 

should already have been made aware of the benefits and convenience aspects of the smart 

hotel room before their bookings, thereby gaining new incentive to make a reservation. 

Unique features can be integrated into the marketing. Possible advantages that smart functions 

entail include VR tours for explaining and booking the room features and the room design, or 

room demonstrations with a 3D 360° panoramic view.

The respective content for this communication strategy must be developed by agencies. These 

should be coordinated through various communication channels and continuously updated. The 

effort that this entails cannot be underestimated. 

Along with guests, employees must also be involved in the communication of innovative  

solutions. Employees serve as an interface between the guest and technology, and thus have a 

special responsibility to convey the unique features even if some guests are initially sceptical of 

unknown solutions.
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Are the smart solutions described here the apex of digital development in the hotel room? In an 

age when technology is advancing at an unprecedented rate, there will soon be new possibilities 

and solutions that will make staying at a hotel even more convenient and customised for the 

guest. 

When this report discusses a smart hotel room, it must be ensured that this is embedded in a 

smart ecosystem that concerns the entire hotel. In order to live up to new technical possibilities, 

guest's needs, and the operative requirements, this smart ecosystem will have to continuously 

evolve. Even now we are aware of the next technological stages of development that entail new 

prospects for configuring the smart hotel. 

The technological future is »cognitive«. The word »cognitive« describes the natural interaction 

of a computer system with a human, shaped and facilitated by the system's ability to learn and 

draw logical conclusions (Sommer 2017). 

New stages of development can be achieved in the application area of »predictive services« and 

»predictive travel experiences« in the future. AI technology is facing increased demand. This  

includes »Conversational AI«, with which (for example) virtual assistants can be spoken with to 

control functions in the hotel room. In addition to interaction via voice, facial expression, or  

gestures, operation will be possible with thought alone. Brain-Computer Interfaces (BCI) allow 

for the measurement and analysis of brain activities and the conversion thereof into control  

signals (Borkmann et al. 2016). This technology has been developed to the point that speech can 

be interpreted from brain waves, in which the signals are fed into a virtual voice apparatus. In the 

future this will allow people who have lost their capacity for speech to communicate with a  

virtual assistant (Pluta 2019). The user could hence »think« their commands in the future and no 

longer have to speak them aloud. One solution for this is offered by Facebook-owned start-up 

Ctrl-Labs, which hopes to make it possible to control appliances by thought. To do this, the 

start-up uses an armband to receive neural signals on the path to the muscles, and then transmit 

the corresponding commands to the device to be operated (Spiegel Online 2019).  

Human-Computer Interaction (HCI) via minimal body language is already possible through 

radio waves, such as with Google's interaction sensor Soli (Google ATAP 2019). »Virtual  

regulators and dials will allow this technology to control nearly all technical devices and objects. 

This will be supported by small implants, for example, or one's own smart devices« (Borkmann 

and Rief 2011).   

7 �OUTLOOK
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The cognitive future also entails the scenario that doors are no longer opened via NFC on one's 

mobile device, but rather via implants in the guest's arm that are equipped with an RFID or  

NFC chip. Access is thus made more seamless and secure. The chip will also facilitate personal 

authentication and payment. As early as 2017, some Swedes had implants with NFC chips  

inserted under their skin, enabling them to pay for them in the bus, for example (Potor 2017). 

The company I am Robot from Dortmund offers NFC implants including surgery by a piercer. The 

chip can open doors, share information, read emergency information, and perform many other 

functions (Sven Becker – I am ROBOT 2019).

In Figure 51, Danish company Khora presents an image of the super-human of tomorrow. This 

means that IoT uses sensors to record the world while XR provides access to the digital world, 

which is in turn curated into a personal experience by AI assistants. The guest of the future will 

continue to change along with their entire environment with help from technology like XR, AI, 

and IoT. Through the interaction and linking of the various components, the super-human's  

cognitive ability will expand, their perception will be qualitatively and quantitatively improved, 

and their knowledge will be enhanced.    

Through wearables, smart glasses, and other technological tools, the guest's reality will  

continuously expand. Along with the perceived reality of the space, the virtual reality will become 

ever more present and digitally augment the analogue world. Smart glasses provide information 

about the hotel or the communication partner during an interaction. A hearable translates in 

realtime when hotel employee and guest's communicate, both in their native language.  

»Augmented reality will become the human-environment interface of the future. It will become 

increasingly difficult to differentiate between real and virtual information. The difference between 

reality and virtuality will be relative. In many cases, both realms will be connected« (Borkmann et 

al. 2016).

Figure 51: 
The super intelligence of 
tomorrow (Khora VR 2019)
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This report presents the current technical possibilities. The journey to a smart hotel room requires 

self-reflection and a critical approach to the technical possibilities for each hotel company  

individually. The implementation of measures must be planned a long time in advance.

The usage of additional technology can quickly result in increased energy consumption, and thus 

more expenses. Furthermore, in addition to the costs of procurement are those for maintenance 

and upkeep. On the other hand, innovations can aid in saving on resources and potentially  

additional income. For example, hotel operators can take advantage of marketing effects  

facilitated by the use of smart technology and demand higher room prices, promote extra sales, 

and reduce the costs of personnel. 

Smart hotel rooms will not be implemented as the first step in a company's digital transformati-

on. When considered on its own, it hardly constitutes a business case. Yet if the necessary  

conditions are met and the infrastructure is in place in the hotel, the step toward a smart hotel 

room is a small one, and the potential benefits are promising. 

The FutureHotel research project is a leading-edge think tank in the field of trend research for the 

hotel industry. We offer a direct partnership with hotels interested in solutions for configuring 

their own business in an innovative and trailblazing manner. We are always available for a  

personal diglogue, and look forward to hearing from you. 

8 �EPILOGUE
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9 	 G L O S S A R Y

Amenities: �»Amenities are additional functions that increase the value of a property / offer. 

This could be a swimming pool or a shopping centre, for example« (Borkmann and 

Rief 2017).

Ambient In�telligence: »A smart, digitalised environment that can interact with and 

appropriately react to the person, e.g. via integrated sensors« (Borkmann et al. 

2016).

Big Data:    »Refers to continuously growing, large quantities of data. Their complexity 	

				       prevents them from being evaluated by traditional data processing tools«

	          (Borkmann et al. 2016).

Brain-Comp�uter-Interface (BCI): »Movement impulses in the brain, such as electronic 

activities, are recorded, analysed, and converted into control signals. For example, 

devices can be controlled by one's own thoughts with this technology« (Borkmann 

et al. 2016).

 

Building Inf�ormation Modeling (BIM): »BIM describes a software based on a 3D model. All 

relevant building and product data are automatically stored, linked, and 

synchronised. Effects of changes, including on other areas, are visualised in a 

virtual building model and, for example, adjust themselves accordingly« 

(Borkmann et al. 2016).

Cloud Com�puting: »Cloud computing« means that computing resources like memory,   

 databases, or software are provided via the internet (Microsoft Corporation 2019).

Cognitive C�omputing: »Cognitive computer systems are able to learn to think like people. 

With cognitive intelligence, they acquaint themselves with the learning content, 

draw conclusions, and provide predictions and advice. At the same time, the high 

computational output of computers is also available« (Borkmann et al. 2016).

Head-Up Display: �A transparent display that shows additional information. For example, these

	          are used for car windscreens so that the driver can always keep an eye on their

	          current speed and navigation while driving (Hoffmann 2016).

9 �GLOSSARY
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Hearables: »Smart« headphones that contain functions in addition to listening to music. For 

					    instance, they can track the wearer's activities through sensors and visualise

					    them on the wearer's smartphone via a wireless connection (Hearables.de 

					    2019).

Holographic Syst�em: A system that allows for the free generation of a 3D projection in the   

 room. The DeepFrame makes this possible, for example (REALFICTION 2019).

Infotainment: »As a portmanteau of the words 'information' and 'entertainment', 

					    infotainment is the conveyance of information and knowledge through

					    multimedia« (Borkmann et al. 2016).

Intelligent Sport�swear: Clothing that, for example, measures muscle activity and visualises it  

					    in real-time via an app on the wearer's smartphone in order to ensure 	

					    optimal exercise (itwissen.info 2019b).

Predictive Service�: »Predictive service reacts to a hotel guest's personal needs. Using databases 

and algorithms, the guest's behaviour, needs, and wishes can be predicted. A 

customised service, possibly via the telepathy in the future, is possible. 

Sensors also independently detect changes in the product inventory and 

automatically send out new orders« (Borkmann et al. 2016).

Seamless Travel E�xperience: The seamless travel experience is a continuous, smooth 

experience for the traveller. This experience is distinguished by the fact that 

there are no disruptions to the desired user experience, such as those that 

could arise from changing between various interaction partners, end devices, 

or applications.

Smart Contracts: These are contracts based on computer protocols and blockchain 

					    technology. They are self-performing once the contract condition directly 

	 	 			  written in the code between the buyer and seller has verifiably been fulfilled 

					    (e.g. receipt of payment) (Schiller 2019).

Smart Devices:� »Smart devices are electronic appliances that are used for processing 

					    information and for communication. With sensors, they allow for mobile, 

					    wireless, and interconnected use. Smartphones, data glasses, or tablets« 

					    (Borkmann et al. 2016).



116

1 0 	 I N D E X E S

Smart Glasses:� Also known as data glasses. They serve to project images directly onto the 

retina via glass prisms, thereby adding information to the user's field of vision 

without blocking their view of their actual surroundings. This in turn facilitates 

augmented or mixed reality (itwissen.info 2019a).

Superintellige�nce: A superintelligence is an intellect that is superior to the human brain in  

	 	 		          every discipline, including scientific creativity, general wisdom, and social skills 

				            (Bostrom 1997). 

Wallet: A wallet in this context is a digital collection folder in which, for example, debit/credit/

				            prepaid cards, gift cards, boarding passes, coupons, and customer cards can be 

				            stored. Access authorisations (mobile keys) can also be stored and accessed 

			             here (Apple Inc. 2019).
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The study »FutureHotel – Smart Hotel Room« presents the 
scenario of a technologically possible hotel room experience 
in the year 2020. 

The report initially discusses the current state of practice 
by listing worldwide projects on smart hotel rooms and 
innovation laboratories. The technological, social and 
ecological determinants are presented to provide a 
framework for smart hotel experiences. 

A detailed depiction of a smart guest journey shows the 
opportunities for individualisation and personalisation as 
well as the application potential of smart technologies in the 
hotel. The effects on security, sustainability and accessibility 
are backlit. 
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The main part is dedicated to the experience of a smart 
hotel room from a guest´s perspective. Technological use 
cases, the benefi ts for guest and hotelier alike, and the 
technical requirements and possible technical solutions for
the entire accommodation experience are listed.

The focus then shifts to the implementation of smart 
solutions. Current obstacles are listed, and specifi c 
recommendations for action are addressed.

The study offers hoteliers, as well as their planners and 
consultants, concrete assistance in strategically developing 
their future actions and realising a scientifi cally proven 
solution for their own smart hotel rooms. 


