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Preface  
 

During the final phase of Hotelschool The Hague, LYCar, students apply the theoretical 

knowledge gained during their studies in their final internship. Two professional products, 

the company project report and the career portfolio, must be delivered and defended by 

the student to obtain the bachelor's degree in Hospitality Management successfully. 

As I experienced staff shortages and the negative effect on employees and guests in the 

hotel industry, I am particularly proud to contribute a small part to the knowledge pool of 

social robots as process facilitators. 

Firstly, I would like to thank the two owners of WELBO, Roeland van Oers and Roel 

Noort, for their continuous support, confidence, and trust in me and the professional 

opportunities offered.  

Secondly, I sincerely appreciate the conversations and knowledge exchange with Klaas 

Koerten about his experiences with the hardware component Temi running with WELBO 

software at the Hotelschool The Hague campus Amsterdam and about research on social 

robotics in hospitality businesses.  

Lastly, I express my gratitude toward Mr Villanueva, who continuously offered group and 

individual sessions outside the standard office hours and showed great fascination and 

knowledge of digital transformation and innovative technologies. Furthermore, I am 

pleased to have Mr Govender as a second assessor since I know of his interest in 

disruptive technologies such as VR and AR and their application possibilities in the 

hospitality sector. 

Paul Werner 

701835 
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Executive Summary 
Given the hospitality industry's quick rebound and volume growth in most OECD nations 

following the Great Recession, the hotel sector in the Netherlands is currently 

experiencing a severe labour shortage that predates the Covid-19 epidemic           

(Joppe, 2012). Staff shortages and cost-cutting measures in the industry have increased 

stress amongst the remaining workforce and forced HR departments to investigate 

alternative recruitment methods and social robots. 

The commissioner, a Netherlands-based software start-up called WELBO, is committed to 

making the use of social robots in service-oriented sectors as simple as possible and 

facilitating human-robotic co-creation. WELBO assigned the students, later referred to as 

the researcher, to identify the main barriers for hospitality businesses not to employing 

social robots in their operations and to validate whether their OpEx sales approach, which 

includes an initial implementation, is the most suitable for the product.  

Through secondary literature, internal company data and interviews with three industry 

experts, six different barriers were identified and weighted according to the level of 

impact. As the industry increasingly uses more disruptive technologies to compensate for 

routine operational tasks, shareholders are interested in understanding the underlying 

benefits of social robots. Since this technology is a standalone device and the complexity 

of an initial implementation differs between the hardware-software combinations, skilled 

employees, so-called professionals, are needed to exploit all possible capabilities. The 

following MRQ was therefore formulated:  

To what extent does a professionally implemented social robot impact the guest 

perception in a hotel front office environment? 

  
The research setup was based on the field experiment of Martijn Boogert, who 

investigated the difference in guest perception between human-to-human and human-to-

robot interactions through a non-professional implementation in the front office 

environment of HTH campus in Amsterdam. The researcher used his professional 

experience from the internship at WELBO BV to design a new application, including 

information provided through an advanced interaction flow and guiding possibilities. 

Thereupon, the robot Temi was professionally implemented in the exact location. The 

'Experience of Hospitality Scale' was used to measure the guest perception of 167 

interactors.  

Through the use of SPSS version 29, differences between the new and old experiments, 

as well as the new dataset of human vs robot services, were tested. Boogerts found a 

significantly more negative guest perception for 5 of 7 factors of the human-to-robot 

interaction. The new experiment revealed no significant differences between human and 

robot services, hence a comparable guest perception. When comparing both experiments' 

human and robot service scores, surprisingly, a decrease was identified for all seven 

factors. However, human services decreased on average by nearly 4% more than robot 

services. The research additionally revealed that human services at HTH reception cannot 

be described as constant and that students somewhat feel restricted from approaching 

humans when asking repetitive questions due to the fear of being defamed.  

Variables such as weather and noise pollution and their impact on both interaction types 

were examined.  

Two solutions for knowledge sharing were created based on the knowledge gained 

through initial research and the conducted field experiment. A presentation aims to 
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inform all employees of WELBO sufficiently, and an infographic was created to spark 

interest in purchasing 'Sprints' and a high subscription level amongst current and 

potential customers.  

The solution was disseminated to various stakeholders, including representatives of the 

HTH research centre, the industry expert Peter J. Leitgeb and fellow LYCar students.  

To conclude, professionally implemented social robots have a measurable impact on 

guest perception in a hotel front office environment. Despite HTH not being a hotel-only 

environment and scores in the second experiment being consistently lower than in the 

first by Boogert, the impact can be evaluated as positive and the interaction more 

human-like. The new application increases the interaction time and uses more 

capabilities of the software-hardware combination. Since only one professional made 

modifications to the application and implemented the robot independently, observing the 

results of a team implementation by WELBO BV would be interesting.   

As an increasing number of hardware suppliers is currently entering the social robotics 

market for hospitality industries, future research must perform field experiments with the 

upcoming technological advancements. It would be further interesting to measure the 

effect of various external variables, such as weather conditions, on both the human-to-

human and human-to-robotic service encounters to identify how influenceable they are. 

  



LyCar Company Project Report  Paul Werner 701835 

5 

 

List of Abbreviations   
 

Abbreviation  Full form  

HRI Human Robotic Interaction 

MRQ Main research question 

SRQ Sub research question 

GM General Manager  

F&B Food and Beverage 

BOD Board of Directors 

FTE Full-Time Employee 

EH-Scale Experience of Hospitality Scale 

OpEx Operational Expenditures 

IoT Internet of Things 

HR Human Resources 

AI Artificial Intelligence 

PR Public Relations 

UX Research  User Experience Research 

HTH Hotelschool The Hague 

E.g. Exempli Gratia 

API Application Programming Interface 

IC Innovation Capability 

SOP Standard Operating Procedure 
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1 Problem Definition 
 

1.1  Context 
 

The hospitality sector in the Netherlands is suffering from a severe labour shortage that 

has its origin long before the outbreak of the Covid-19 pandemic, as the rapid recovery 

and volume increase in the tourism sector of most OECD countries surpassed the GDP 

growth of most economies after the great recession (Joppe, 2012). 

Gehrels and de Looij explored that the labour shortage partly developed as a  

consequence of the industry’s poor reputation among the higher educated young 

professionals (2011). They concluded that talents graduating from internationally 

accepted Hospitality Schools often changed industries because of the collective 

bargaining agreement of the hospitality industry in the Netherlands. Governmental 

restrictions and travel bans fuelled the hospitality industry's financial instability and 

forced many businesses to temporarily close or reduce their workforce. Lower stress 

levels, better working hours, higher payments, and employment availability motivated 

large quantities of operational hotel employees to change industries (Chen and Chen, 

2021; Zheng, Wu and Zhao, 2022). 

As occupancy in hotels and gastronomy slowly approaches pre-Covid levels, staff 

shortages have an impact on the guest experience during service encounters (Global 

Data, 2022). As Bajrami et al. further elaborated through a case study in Serbia, the 

increase in job insecurity is positively correlating with the turnover intentions of 

hospitality employees and eventually leading to a higher staff-shortage (2021). Current 

efforts to recruit or maximize work efficiency by Human Resource departments have not 

been able to sufficiently fill the employment gaps. According to Morosan and Bowen, 

social robots spark the interest of the industry, however, only a few are implemented in 

the daily operations of hospitality businesses (2022). The launch of ‘Plato’, by URG 

former Softbank Paris, and the overall representativeness of social robotic developers 

and suppliers on internationally leading trade shows indicate a steadily increasing 

demand for disruptive technologies in the hospitality industry (Equip Hotel, 2022). 

As part of the research funnel, suitable scientific articles were identified to detect the 

most important barriers hindering hotel businesses from employing social robotics in the 

daily operations. The barriers listed in table 1 were confirmed by organizational data and 

discussed with Roeland van Oers, founder of WELBO B.V. to further validate their 

relevance (Appendix 7.1). In a third stage, three business professionals were interviewed 

about their perspectives on social robots and the present state of employment in the 

hospitality industry. The color-coding scheme was applied to the transcribed interviews 

and used to identify remarks about the barriers (Appendix 7.1/7.3/7.4/7.5).  

Collins and Leitgeb independently agree, that most hospitality staff is working at their 

absolute limit and would appreciate support in any form (2020;2022). Additionally, 

Sailer-Burckhardt states that the staff shortage is severely affecting the flawlessness of 

operations and employees are interested in alternative methods to reduce their own 

workload (2022).  Hence the barrier ‘employees’ unwillingness of change’ as well as the 

‘fear of replacement’ was discarded for the research. Since the commissioner offers social 

robots as a service, there is little need for employees to interact with new technology 

(van Oers, 2022).  
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Since customer types differ in its core, ‘unwillingness to interact’ might apply only to a 

few but as soon as customers experience shortcomings in service due to insufficient staff 

coverage, barrier two will slowly disappear (Sailer-Burkhardt, 2022). 

Ivanov, Webster and Berezina provided valuable research on the adoption of social 

robots in hospitality businesses and discovered associated costs and benefits (2017). It 

was however identified that a missing cost-benefit analysis is not the main argument not 

to employ social robots within a company rather than the underlying reason that create 

benefits for the client (Morosan and Bowen, 2022).  

“If the staff shortage is so severe, then barriers such as rentability do not count as much 

as making the operations run again” Sailer-Burkhardt emphasises (2022). Heck argues 

that it is crucial for social robots to compensate and streamline procedures partly. Many 

times, decision-makers just see their possible uses in entertainment. Both Leitgeb and 

Heck independently agree that a “representative case study” would be needed to 

evaluate the use of social robotics in a hotel environment since shareholders are hesitant 

to agree on investments without seeing the benefits (2022;2022). Furthermore, it needs 

to be proven that guest satisfaction is not negatively influenced by the employment of 

innovative technology. Sailer-Burkhardt states that customers will happily adapt to the 

new technology once they see benefits such as reduced waiting times (2022)  

The trustworthiness of all three experts was approved and justified (Appendix 7.3.)  

Barrier Relevance  
Employees’ unwillingness 

to change  

(Ivanov, Webster and 

Berezina, 2017, 2017; 

Collins, 2020) 

Customers unwillingness to 

interact 

(Ivanov, Webster and 

Berezina, 2017; Merkle, 

2019; Abou-Shouk, Gad 

and Abdelhakim, 2021) 

Employees fear of 

replacement 

(Ivanov, Webster and 

Berezina, 2017; Collins, 

2020; Abou-Shouk, Gad 

and Abdelhakim, 2021) 

Employees fear of 

interacting with new 

technology 

(Kieslich, Lünich and 

Marcinkowski, 2021) 

Social Robotics just as 

entertainment for guest/ 

lacking effectiveness 

(Korn et al., 2019; Io and 

Lee, 2020) (Pitardi et al., 

2021) 

Missing cost-benefit 

analysis/ financial barrier 

(Pinillos et al., 2016; Kuo, 

Chen and Tseng, 2017; 

Morosan and Bowen, 2022)  
Table 1: Overview identified barriers 

 

 

 

 

 

 



LyCar Company Project Report  Paul Werner 701835 

11 

 

1.2  Company Introduction 
 

The commissioner WELBO B.V. is a software Start-Up from Amsterdam in the 

Netherlands, dedicated to simplifying the usage of social robotics within service-

orientated industries. Founded in 2016, WELBO started with the developing a software 

application that enables customers without a technical background to integrate self-

created content for two hardware variants of social robotics in their daily operations. 

Through additional compatibility with various ‘Visitor Management’ and ‘Queue 

Management’ software, such as ‘Axxerion’ and ‘Qmatic’, as well as various IoT devices, 

the integration possibilities at site are enhanced (van Oers, 2022). Since the end of 

March 2022, the campus Amsterdam of Hotelschool The Hague (HTH), located in the Jan 

Everstenstraat 171, has employed the social robot Temi on a subscription base for two 

years.  

 

1.3  Problem Statement   
 

The practical employment of social robots in guest services is yet mainly researched on a 

theoretical level and lacks representative case studies to prove its effectiveness in daily 

operation, as Tuomi et al. state (2020). The urgent need for empirical evidence aside 

from hypothetical scenarios was further emphasized by Choi et al. and verified by 

Seyitoğlu (2020;2021). Researchers explored the theoretical effect of social robotics on 

the perceived guest experience (Lu, Gursoyc and Cai, 2019).  

An additional case study has been performed by Martijn Boogert at HTH Amsterdam that 

investigated the difference of human-to-human and human-to-robot interactions in a 

front office environment for the social robot Temi. The case study however did not entail 

a professional implementation which might have a significant influence of the outcome 

(Boogert, 2022). This is supported by the studies from Ivanov, Webster and Berenzina 

that emphasize on the importance of various factors (size/ safety aspects/ purchase 

model etc.) that differ between different software companies and social robotics 

hardware suppliers (2017). Unprofessional implemented social robots do not only display 

a current problem for the industry but also for WELBO, since it reflects badly on them. 

The researcher identified the need to add a field experiment of a professionally 

implement hardware-software combination to the knowledge pool and the following MRQ 

was created: 

 

To what extent does a professionally implemented social robot impact the guest 

perception in a hotel front office environment? 
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1.4  Research Objectives   
 

The commissioner WELBO B.V. has an interest in verifying the effectiveness of their sales 

approach that entails a subscription model with an initial implementation from social 

robot professionals and implementation sprints as an additional offer A sprint can be 

explained as follows: a focus week of 3 or more skilled employees at site to improve the 

use cases for a customer. A repetition of the case study by Martijn Boogert under slightly 

different circumstances aims to identify the impact of a professional implementation of 

social robots on the guest experience during service encounters in a front office 

environment (Boogert, 2022). The primary distinction is the advanced flow imbedded in 

the application and the initial mapping procedure. WELBO B.V. will use the research 

depending on the outcome to either promote their current business model or to modify 

the sales and marketing process. All possible outcomes provide valuable insights for the 

commissioner. The insights may also be used by hardware manufacturer Temi to create 

recommendations for clients' implementation.  

Importance Description 

High Verifying the sales approach 

High Measuring impact of a professional implementation 

Medium  Gaining marketing content 

Low Create recommendations for hardware manufacturer 

           Table 2: Objectives  
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2 Analysis and Diagnosis 
 

2.1  Internal Data 
 

2.1.1 Hardware Partnerships 

WELBO has strong hardware partnerships with three different robotic manufacturers that 

empower the company to be supplied with the most recent production developments 

(Appendix 7.7). The close contact on a B-to-B level and the bilateral communication 

creates continues improvement to supporting end customer satisfaction (van Oers, 

2022). This research only explores the guest perception for one specific hardware type, 

Temi, from Temi robotics.  

Temi USA inc.  

Temi Robots was founded in Tel Aviv and has recently released the third version of its 

award-winning social robot specialized in navigation, information provision and voice 

recognition, Temi. As support surpasses its competitors and software compatibility for 

future releases such as the Temi Go in Q1 2023 is guaranteed, the commissioner 

evaluates this partnership as most valuable (temi Robots, 2022; van Oers, 2022). In 

cooperation with HTH, this social robot was the optimal solution do perform research in a 

front office environment. An overview of benefits and application possibilities for the 

hotel industry was created by the researcher in cooperation with WELBO (Appendix 7.8). 

2.1.2  Business Model 

For the employment of social robots, WELBO is offering an OpEx option on subscription 

base, enabling clients to remain an asset-light structure (van Oers, 2022). The customer 

can choose from the three different hardware components. 

As displayed in the subscription overview in Appendix 7.6, the hardware type, the 

duration of the agreement, the level of support and the quantity of hardware components 

can influence the amount of the monthly subscription. The higher the subscription level, 

the more professional support is provided during the implementation and duration of the 

contract. The academic package is exclusively offered for Pepper and Temi and only 

available for educational institutions (van Oers, 2022).   
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2.2  Background information 
 

Boogert performed an experiment as part of his master thesis in ‘Leading Hotel 

Transformation’ at HTH to add practical evidence to the mainly theoretical research about 

robotics in the hospitality sector. The social robot hardware as well as the software 

interface are identical with the experiment performed during this research. The way, 

information was delivered to both students and guests differs substantially, since Boogert 

had no professional knowledge about the capabilities of this specific social robot and can 

therefore not be described as ‘highly educated worker’ in the field, as defined by 

Lichtenberg and Bartel (1987).  

Boogert created 30 different presentations to provide location specific information that 

were previously verified by both instructors and employees of the reception at HTH 

Amsterdam. Four different chatbots were added and together placed in the respond only 

lane of the application. Temi was enabled to detect human activity in a distance of three 

meters and approaches them to spark an interaction. Boogert programmed the robot in a 

way that it greeted the interactor always with the same phrase: ‘<GOODDAY>, welcome 

to Hotelschool The Hague’ when approached. The interactor is from this moment onwards 

in the driver’s seat. If his demand or question aligns with the predetermined trigger 

word, a presentation or chatbot will be started. This resulted in very short human-to-

robot interactions that do not resemble a typical ‘conversation’ in a reception setting. The 

average interaction duration was only 29 seconds (Appendix 7.12). Only if programmed 

trigger words were detected by the robot, a conversation chatbot was activated and 

provided a location unspecific interaction.  
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2.3  Literature Review  
 

Staff shortage in the hospitality industry 

Corona and its impact on the economic stability can be evaluated as the main driver of 

unemployment in hospitality businesses in the 2020s according to Godinic et al. (2020). 

building up on the general shortage that emerged from the great recession in 2007 

(Joppe, 2012).  

The downsizing of hospitality businesses during the Covid-19 pandemic due to a decrease 

in occupancy and customer demand resulted further in the departure of qualified 

personnel, as Mitrofanova et al. identified (2022).  According to Baum et al, especially 

young talented hospitality employees that have changed industries are very unlikely to 

return to their educational origin leading to an increase in skill shortage as a structural 

future recruitment issue (2020). As hospitality robotics aim to partially solve this issue, 

staff shortage and its related cost could be the compelling argument to employ social 

robotics (Baum et al., 2020).   

The developed staff shortage can be further showcased by comparing the increase in 

hotel industry related jobs in Amsterdam and the total number of beds available. In 

between 2010 and 2019, the number of hotel beds increased by over 70% and hotel 

related jobs only by 53% (Statista Research Department 2021). 

 

Stress-related costs in hospitality businesses   

Adding to the impact of missing employees, Ma, Ren and Zhaos research on stress 

related coping mechanisms conclude that jobs in frontline positions of hospitality 

businesses are evaluated as highly stressful due to the intensity of emotional labour, 

staff shortages, inconsistent working hours and lack of skilled co-workers (2021). More 

absenteeism, higher turnover rates and workplace accidents are an effect of job stress 

and lead to critical financial expenditures for hospitality employers according to Koc and 

Bozkurt (2017). Social robotics fitted with AI can contribute to a more diverse work 

environment with an impact on productivity which enhances staff effectiveness 

(Tongkachok et al., 2022).   

The Covid-19 pandemic has further intensified the stress level for employees and 

hospitality businesses are investigating in work-related stress-reduction methods such as 

alternative recruitment approaches and social robotics, as Ma, Ren and Zhao discovered 

(2021).   

 

 

 

 

 

 

 

 



LyCar Company Project Report  Paul Werner 701835 

16 

 

 

Cost effective service excellence 

Wirtz describes that implementing new technologies within hotel businesses has been 

used to reduce costs in various cost centres whilst simultaneously aiming for service 

excellence (Wirtz, 2020). 

Morosan and Bowen agree, that AI technology such as ChatBots  are used to minimize 

time-consuming guest communication hence contribute to diminishing the overall labour 

cost while optimizing the respond time to guests (2022). Internal communication tools 

such as ‘Hotelkid’ are enhancing the interdepartmental knowledge exchange but aiming 

at the same time to decrease the communication errors and reduce labour-intense 

interactions (Prikshat, Rajesh and Rajaguru, 2021). Internet of Things (IoT) are 

increasingly implemented in hospitality businesses for various purposes such as 

connectivity in hotel rooms through smart devices, smart locks or self-check-in 

(Banerjee, 2021). Only well integrated IoT devices enhance the level of personalization, 

the effectiveness of electronic devices or customer insights gained from reservation 

procedures. 

A unique questionnaire called the ‘Experience of Hospitality Scale’ (EH-Scale) was created 

by Pijls et al. to assess hospitality in a service context from the perspective of the 

customer (2017). It evaluates three hospitality-related experience characteristics: “the 

experience of inviting (open, inviting, freedom), the experience of care (servitude, 

empathy and acknowledgement), and the experience of comfort (feeling at ease, relaxed 

and comfortable)" (Pijls et al., 2017). 

 

Influence of shareholders on investments 

According to Global Data, the ten biggest hotel brands account for nearly 75% of the 

total number of hotels in the Netherlands, leaving only 25% independently managed 

which decision making is not influenced by corporate shareholders (Global Data, 2022).  

Kuo, Chen and Tseng evaluate the influence of shareholders on new implementations as 

high since the ‘cost of business operations for social robots’ are one of the biggest contra 

arguments for implementation. The studies, however, gave a promising outlook for 

future investments once prices are “reasonable and acceptable” (Kuo, Chen and Tseng, 

2017). 

As expenses through employment, training and personnel management steadily increase, 

the financial interest in alternative HR solutions such as social robotics further grow 

(Morosan and Bowen, 2022). The study concludes that “the assessment of cost and profit 

modes and new innovative services with new technology must be financially calculated 

before the implementation” , supporting the need for a cost-benefit analysis for decision 

making purposes (Kuo, Chen and Tseng, 2017).  

Revenue losses as result of the COVID-19 pandemic have negatively affected the ROI of 

shareholders which expect thereupon all efforts by operational management to be 

concentrated on cost cutting interventions, specifically with regards to payroll 

expenditures (Diorisio, Chen and McCain, 2007).  
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Disruptive technology and their implementation in the hospitality industry  

According to a review by Smith, innovation is mainly defined through the ‘implementation 

of new processes, products, organizational changes or marketing changes’  which was 

supported by Vaughan’s book ‘Technological Innovation’ stating that “innovation is a 

change in […] an organization” including its processes and products (2012,2013).  

Disruptive technologies and their often innovative approach have helped to reshape the 

hotel industry by “transforming how hotels manage their operations and value chains” as 

Iranmanesh et al. state ( 2022). Christensen et al. add, that disruptive innovations are 

often underestimated by long established companies while simultaneously enabling new 

market entrants with fewer resources to challenge incumbent businesses (2018). 

Pascual-Fernández et al. additionally point out the importance for hospitality businesses 

to possess a high innovation capability (IC) after the Covid-19 pandemic to gain a 

competitive advantage on the short-term (2021).   

According to a review by Smith, innovation is mainly defined through the ‘implementation 

of new processes, products, organizational changes or marketing changes’  which was 

supported by Vaughan’s book ‘Technological Innovation’ stating that “innovation is a 

change in […] an organization” including its processes and products (2012,2013). The 

definition of disruptive innovations are “advanced technologies which give rise to a new 

market or a new avenue of business or research”, could give an outlook on the 

importance of social robotics in the hotel industry, as Munawar et al. conclude (2022).  

According to Morosan and Bowen, the hotel industry is increasingly using disruptive 

technologies to optimize routine operational tasks and gain a possible future competitive 

advantage (2022). They further state that compared to applications that are built to be 

incorporated with the hotels’ PMS or ERP system, social robotics are standalone devices 

of high complexity that require professional integration by trained employees or third-

party integrators (Ibid). Due to the innovative component of disruptive technologies, IT 

staff of both large and single hotel operators are lacking specific knowledge to exploit its 

full potential, Morosan and Bowen conclude (2022).   

As stated by Ivanov, Webster and Berenzina, social robotics composed of unique 

hardware software combination are leading to different skillsets required to fully utilize all 

its capabilities (2017). Wynn and Jones validate that hotels were reluctant to make full 

use of information technology’ in the past, confirming the need of exploring the effects of 

a professional implementation of disruptive technologies in the hotel industry (2022). 

Lichtenberg and Bartel described in 1982 already that ‘highly educated workers have a 

comparative advantage with respect to the adjustment and to the implementation of new 

technologies’ and further emphasized the importance of skill in the early maturity phases 

of a disruptive technology (1987). In their paper on the successful implementation of 

computer-based technology in palliative care, André et al. discovered the urgent ‘need 

for specially trained people stationed at the unit who had both skills and motivation, 

which was seen as a key to successful implementation’ (2008).  

 

 

The following MRQ and RQs were formulated: 

 

To what extent does a professionally implemented social robot impact the guest 

perception in a hotel front office environment? 

 
 

RQ1   What are the factors that make an implementation considered professional? 

RQ2   How can guest perception be measured and benchmarked to detect a positive or negative impact? 
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To conclude this paragraph, the following hypothesis for the research are proposed: 
 

H1:  The professional implementation of a social robot with a specific hardware-software 

combination in a hotel front-office environment leads to less difference in guest 

perception between human-to-robot and human-to-human interactions compared to the 

non-professional implementation. 

 

H2: It is assumed that the human services remain constant over time and that there is a 

positive difference in guest perception of experiences between a professional and a non-

professional implementation of a social robot with a specific hardware-software 

combination in a hotel front-office environment. 
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2.4  Methodology 
 

The research tries to answer the question whether the professional implementation of 

social robots could contribute to fight the staff shortage currently experience in the Dutch 

hospitality industry as one of many alternative recruiting methods (Ma, Ren and Zhao 

2021). As guest perception is of high importance for the industry, the influence of an 

interaction with a social robot needs to be evaluated (Sailer-Burkhardt, 2022). 

Benchmarking guest perception and how measure it will be elaborated on to critically 

evaluate the impact of the professional implementation based on the EH scale of Pijls et 

al. (2017). A recommendation whether the implementation of disruptive technologies in 

different industries can be applied in a similar way to social robotics is intended (Ivanov, 

Webster and Berezina, 2017). 

2.4.1 Application Design  

The conceptual framework for this field experiment is based on a previously conducted 

research by Martijn Boogert and mainly differs through the different approach on 

application building to provide information (Boogert, 2022).  

It was further decided in accordance with Dr Alexander Schmidt and Mr. Klaas Koerten, 

two researchers of HTH, that the information provided should not differ significantly from 

the previous experiment. The informative content was developed by Boogert and slightly 

extended or altered when needed based on professional experience of the researcher. All 

content was previously checked and controlled by Front Office employees to increase the 

level of reliability. 

The interface of WELBO B.V. offers content creators to build up an application containing 

of various modules (van Oers, 2022). These modules are questionnaires, presentations 

and chatbots. The application itself contains of priority and respond-only lanes (Appendix 

7.11). According to the head developer of WELBOs interface, Roel Noort, the priority lane 

actively suggests two different pieces of content to interactors. The respond-only lane 

only reacts on trigger words. An important feature is the possibility to connect different 

modules in the priority lane to a ‘group’ in the form of a decision tree. This advanced flow 

enables content creators to guide the interactor to a specific piece of content or 

information. This will be further elaborated in the following chapter. 

A field experiment was performed in the front office area of HTH in Amsterdam, the 

Netherlands. The social robot Temi was placed clearly visible at the entrance of the 

university in front of a banner that signalized guests and students its availability for an 

interaction.  

The researcher, Paul Werner, was employed by WELBO B.V. for over three months before 

starting the experiment at the HTH. His role as intern consisted of multiple operational 

tasks including customer journey mapping, installation, content creation and fine-tuning 

applications at site. These experiences as well as additional visits of trade shows such as 

the Equip Hotel in Paris provided the researcher with enough information and skills to 

lead a professional integration on its own. Being able to make full use of the 

technological capabilities of social robot firstly required a mapping of the ground floor. As 

explained in 2.1.1, Temi’s strength is to provide information and guide people. In 

cooperation with Front Office employees of HTH, 12 locations were set on the map, 

including guest toilets, hotel room elevator and flex offices to name a few (Appendix 

7.14). The interactions at the front desk were observed to gain insights on how to shape 

the interaction.  
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Temi was capable of guiding interactors to a location of their choice and return to the 

welcome position. The researcher was supported during the data collection by the 

student Malgorzata Pielka. 

Due to the noise pollution and the frequency of humans passing by in the reception area, 

it was decided not to activate the ‘human detection’ and ‘approach people’ settings of the 

application. Receptionists explicitly complained about the needlessness of these features. 

Instead, participants needed to ‘tap to engage’, which was placed as message on the 

screen (Appendix ). The voice recognition during an interaction was activated, to simplify 

the usage. In accordance with the findings of Yang et al., it was decided to start the 

interaction with 11 different humorous sentences, more specifically compliments, to 

spark joy at the start of the interaction and to minimize frustration in case of failure 

(2022). The full list of greetings can be found in Appendix 7.16. It was decided to create 

a single content application with multiple questionnaires after the greeting.  The purpose 

was to guide the interaction to a specifically demanded content. The questionnaires 

became more detailed, the longer the interactor was engaged with the social robot.  

 

Picture 1: Experiment setup at HTH 

To showcase the effectiveness of guiding questionnaires within the human-to-robot 

interaction, the following example is displayed: We assume a guest approaches the robot 

with the need to find the entrance of ‘Le Debut’ restaurant at Campus Amsterdam. 

The first question: ‘Are you a guest or a student of Hotelschool The Hague’ aims to 

classify the type of interactor. If a guest was identified, the robot asks whether 

information provision about the Hotelschool or the city of Amsterdam was needed. When 

the guest requests information about the location, the robot triggers the answer: 

Hotelschool The Hague Campus Amsterdam.  
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In the following, Temi asks which information precisely is requested and offers the 

following options to select upon: Parking Facilities, Wi-Fi, Reservation at Le Debut, 

Wayfinding, Newspapers, settling an Invoice, Hotelschool Heritage and Breakfast. If the 

guest selects the wayfinding option, 10 different locations are displayed. The wish to be 

guided to Le Debut-Restaurant is specified by the interactor and Temi says and displays: 

Please follow me to Le Debut Restaurant. After arriving at the destination, Temi wishes 

the guest a joyful evening and returns to the welcome position to start a new interaction. 

This specifc human-to-robot interaction can be seen in screenshot 1 and a snippet of the 

entire decision tree flow can in Appendix 9.17. 

 

 

Screenshot 1: Human-to-robot interaction Le Debut wayfinding 
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2.4.2 Data collection  

A quantitative approach was chosen to analyze the differences in guest perception for 

both the human-to-human and human-to-robot interaction with regards to a professional 

or non-professional implementation in a hotel front office environment. The human-to-

human interaction functions as control group. As stated in the previous chapter, the data 

collection was mainly based on the conceptual framework of Boogerts experiment to 

improve comparability and validate the research outcomes (2022).  

A questionnaire was distributed to students and hotel guests between the 14.11 and the 

04.12.2022 to gather data for measuring the perceived guest experience after both 

interaction types. The questionnaire was developed for the purpose of primary data 

collection and in cooperation with the researchers Dr. Alexander Schmidt and Mr. Klaas 

Koerten from HTH, who will use the data for a separate research project. This resulted in 

a total of 35 questions, measured through a 7. Likert scale. The data gathering process 

for the questionnaire exceeded the planned duration of 2 weeks by 8 days. To speed up 

the gathering process after the first week, lecturers of technology related subjects at HTH 

were approached. The researcher was able to collaborate with Mr. Salat, lecturer of 

‘Aligning Business Information’ and ‘Data Analytics’. His classes were divided into groups 

of five students and guided into a separate room, where the social robot was placed 

previously (Appendix 7.18). After been given the opportunity to interact with Temi, 

students were asked to fill out the questionnaire. The project and the purpose of the 

research were explained afterwards. The lecturer, Mr. Ramon Salat, was not present in 

the breakout room to avoid students from being cognitively biased through social and 

academic pressure.  

To assist gathering respondents for the human-to-human interaction, employees of the 

reception area were contacted to promote the survey after an interaction took place. A 

Canva was created to inform the respondent about the purpose of the survey and 

increase the response rate (Appendix 7.19). Data confidentiality was maintained at any 

given moment. The survey was accessible via a QR code and needed to be filled out on 

the respondent’s own device. The time of assessing the guest experience is crucial, 

according to Becker and Jaakkola since experience can be described as a spontaneous 

response (2020). To increase the validity, answers were gathered right away following 

the engagement with either the robot or a human employee. The population of the 

research consisted of all students and guests of HTH entering the campus Amsterdam 

building through the front entrance. Employees were excluded since the application was 

initially not built to provide relevant information for this group of people.  

To estimate the population size, the researcher received historical data from front desk 

employees containing the skotel’s occupancy for 3 weeks in November 2019. With an 

average occupancy of 95% and a total of 20 hotel rooms, 145 different guests were 

reported. The number was double to include students as possible interactors, since they 

are expected to have a similar number of interactions per day as guests.  According to 

Taherdoost, a suitable sample size for a population of roughly 300, a confidence interval 

of 95% and 5 as a margin of error is around 166 (2016).  

The first approach was to fully cover the necessary sample size through probability 

sampling. Since the interactors voluntarily choose whether they want to have an 

interaction with the robot or the human, the data collection can be defined as cluster 

sampling (Taherdoost, 2016). Since the data gathering was very time consuming, as 

mentioned previously, the researcher had to use convenience sampling.   
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2.4.3 Methods for analyzing data   

To draw comparable conclusions between the two experiments, it was decided to form 

equivalent variables as used during Boogerts experiment.  

The 13-item EH-Scale by Pijls. et al was applied to evaluate the three key pillars of guest 

experience, namely inviting, care and comfort (2017). The inviting component of the 

experience was obtained by asking three different questions: “The interaction felt 

inviting”, “I experienced openness during the interaction” and “I experienced freedom 

during the interaction”. To examine the level of care, seven different questions were 

asked, including “The robot/reception employee did it's best to take care of me” and “I 

felt treated like a V.I.P. during the interaction”. The three questions “I felt at ease during 

the interaction”, “I felt comfortable during the interaction” and “I felt relaxed during the 

interaction” helped to determine the level of comfort during the interaction. The number 

of questions per factor were expanded previously by the researchers to increase the level 

of reliability of the study, however not used during the testing of differences between the 

two test groups. The variables care and inviting are the unweighted averages of two out 

of three questions mentioned, as Boogert only used two questions to form the variable, 

and only one question for the factor comfort. The overall Touchpoint Experience score 

was determined by using the unweighted average of the three variables Inviting, Care, 

and Comfort. For the variable evaluative outcome, the unweighted average of the 

questions: “I felt treated like a V.I.P. during the interaction”, “Overall, I am satisfied with 

the interaction” and “I would recommend the interaction to others”. The time of assessing 

the guest experience is crucial, according to Becker and Jaakkola since experience can be 

described as a spontaneous response (2020). 

Firstly, the reliability of the different questions of each factor were tested by using 

Cronbach’s Alpha. All statistical tests were performed using the SPSS version 29. A 

Cronbach’s Alpha of at least 0,7 was set as a benchmark to ensure a certain level of 

consistency for multiple responses of one factor.  

Secondly, the data was cleaned, and all incomplete responses were removed from the 

data set.  

Researchers don't always make the same conclusions since there is no solid empirical 

foundation for conclusively defining the "correct" amount of answer possibilities for scales 

used in UX research. This doesn't exclude comparing studies with various amounts of 

answer options. Therefore, the 7. Likert scale was transformed into a 5. Likert scale 

through linear interpolation (Morse, 2021).  

In the final step, a total of three independent sample t-tests were performed. The first 

test examines the differences between the human-to robotic and human-to-human score 

on the above elaborated variables only for the experiment conducted during this 

research. The second and third sample t-test compares the scores of the two 

experiments with each other 

2.4.4 Ethics & Data Management 

All information received through the unstructured interviews and observation are treated 

highly confidential and only published with the consent of all participants. All respondents 

approached at HTH to fill out the questionnaire were informed about the anonymity of 

their responses and gave consent.  

Data gathered through the social robotics analytic section will be stored in accordance 

with the GDPA standards, guaranteed by WELBOs ISO certification (Appendix 7.10).   
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3  Findings 
 

3.1 Results 
 

In total, 100 respondents filled out the questionnaire for the human-to-human interaction 

and 101 respondents for the human-to-robot interaction. It took the respondent an 

average answer time of over 6 minutes to complete the survey.  In the first week of data 

gathering, respondents were able to skip single questions during filling out the 

questionnaire. This was corrected from week two onwards. The incomplete survey 

responses were included in the reliability testing of inviting, care and comfort and later 

excluded in the statistical testing. The sample size after deducting the invalid responses 

was in total 167, 72 robot-to-human interactions and 95 human-to-human interactions. 

The reliability testing for the factor Inviting revealed a Cronbach’s Alpha of 0,868, which 

can be interpreted as strong (Appendix 7.24). With a Cronbach’s Alpha of 0,926, the 

factor Care was the highest. The factor Comfort was not included in the testing, since 

only one question was asked.  

The independent sample t-test performed on the new dataset to test whether there is a 

difference between the human-to-robot interaction and the control group with regards to 

certain factors revealed no significant differences. As seen in table 2, no p-value was 

below the required significance level of 0,05 to reject the H0 hypothesis. No means were 

compared. 
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Table 2: Independent Sample t-test new dataset 
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The second sample t-test compares only the human-to-robotic interaction between the 

first dataset of Boogert, referred to as non-professional implementation type, and the 

new dataset from Werner, referred to as professional. All seven factors included in the 

testing revealed a significant difference between the two experiments, enabling the 

researcher to compare means. The most relevant results are marked bold in the group 

statistics. The factor Comfort shows with 0,7 the biggest actual change in means which 

can be translated in a relative percentage difference of -17,27% (Appendix 7.27). Overall 

Hospitality was for both experiments the highest score with a mean of 4.22 for the non-

professional and 3.71 for the professional implementation. The means of Care are the 

closest in scores between the two experiments, a total difference of 0,38 and a relative 

percentage difference of 10,11%. All means of the second experiment are lower 

compared to the first experiment of Boogert. The new experiment consistently displays a 

higher standard deviation than the previous experiment setup. 

 

 

            Table 3: Group Statistics human-to-robot interaction 
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Table 4:  Independent sample t-test human-to-robot interaction 
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The third and last independent sample t-test only compares the human-to-human 

interactions of both experiments performed at different points in time of the year 2022. 

With all p-values below 0,05, the test reveals a significant difference in means for all 

factors. The highest mean for both implementation types was achieved with the factor 

Overall Hospitality, 4.53 for the first experiment of Boogert, and 3.51 for this research 

experiment. With -21,04%, the biggest relative percentage difference was identified for 

the factor Comfort which is expressed through a total difference of 0.93 score points in 

means. The lowest difference was identified in Care with a total change of 0.47 and 

relative percentage difference of -12,42%. The means of all seven factors are lower for 

the second experiment performed at the later point in time. The new experiment 

consistently displays a higher standard deviation than the previous experiment setup. 

 

 

             Table 5: Group Statistics human-to-human interaction 
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Table 6:  Independent sample t-test human-to-robot interaction
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3.2  Discussion 
 

All observations and findings of the robot’s effectiveness need to be treated cautiously, 

since not all use cases were yet implemented and not all capabilities exploited by the 

researcher. Additionally, the entrance of Skotel does not only serve as a hotel reception 

but has mainly an educational purpose. 

The results of the first independent sample t-test display that guests and students 

perceive human and robotic services provided in the front office environment of HTH as 

comparable. Since no significant differences between the two groups were discovered, it 

can be assumed that the difference in service provision is not large enough to be 

measured. Consequently, hypothesis H1 is accepted.  

H1:  The professional implementation of a social robot with a specific hardware-software 

combination in a hotel front-office environment leads to less difference in guest 

perception between human-to-robot and human-to-human interactions. 

 

 

As this study aims to contribute to the knowledge pool of social robots in the hospitality 

industry, the researcher tries to integrate and evaluate the findings in the academic 

context presented in the literature review. It is further important to examine the reasons 

for the change in results between the two experiments.    

The old application from Boogert detected significant differences for 5 of 7 factors. In all 

five cases, the human-to-robot interaction was evaluated lower than the interaction with 

a human employee. The newly build application for HTH is more elaborate and exploits 

more capacities of the robot-hardware combination, since it is implemented and build by 

a professional. The researcher is equipped through the extensive work at the software 

company WELBO with a particular skillset, which is essential to fully utilize all capabilities 

of the social-robot (Ivanov, Webster and Berezina, 2017). This aligns with Bartels and 

Lichtenberg’s’ conclusion that if skilled personnel is responsible for the ‘adjustment and 

implementation of new technologies’ a comparative advantage can be achieved (1987). 

The researcher can be counted to the group of ‘specially trained people’ and positively 

impacted the implementation of the social robot, confirming Andrés’ research (2008).  

The robot was enabled to guide students and guests to various locations which was 

recommended by Boogerts in his study and agrees with the opinion of Roel Noort, a 

founder of WELBO B.V.. Some features were not incorporated in the new application but 

still requested by students that knew the robot from the first experiment, which resulted 

in disappointment.  

In general, the researcher was more aware of the possibilities than Boogert while 

creating the application, since he could use his expertise from more than 8 

implementations at customers on site. This resulted in an advanced application flow that 

guides the interactor with questionnaires to the required information, enabling HTH to 

‘make full use of information technology’ (Wynn and Jones, 2022). 
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The second independent sample t-test included not only the newly gathered data but 

compares them with the original dataset from Boogert. The human-to-robot responses 

were extracted from both datasets. The testing revealed a significant difference for 7 out 

of 7 factors. All difference displayed a decrease in means which consequently rejects 

hypothesis 2.   

 

H2: It is assumed that the human services remain constant over time and that there is a 

positive difference in guest perception of experiences between a professional and a non-

professional implementation of a social robot with a specific hardware-software 

combination in a hotel front-office environment. 

 

The researcher assumed the difference to be positive but was confronted with the 

opposite result. All 7 factors were evaluated higher for the first experiment than the 

second, which might suggest that the first application was a better fit for the HTH 

environment. Based on the results of the first independent t-test however, it is known 

that the difference between both test groups in the new dataset became smaller. This led 

to the assumption, that the scores for the human-to-human interaction must have 

dropped even more drastically.  

 

To validate this finding, a third test was performed with the extracted human-to-human 

responses. The calculation of the relative percentage difference was performed and 

confirms the previous finding. By sticking to a strict curriculum as well as consistent 

training for both instructors and students, HTH manages to perform a consistent service 

at the front desk throughout the year.  
 

The biggest drop was measured for both interaction types for the factor Comfort which 

was very likely influenced by the weather conditions. Boogert gathered his responses 

between the 7th and 17th of June 2022, a month with a comparably small number of rainy 

days and a total precipitation of 3,7 mm or 3,7 litre per square meter. The second 

experiment took place between the 15th of November and the 9th of December. In this 

timespan a total of 74,4 litre per square metre were measured in total (Appendix 7.28). 

In a recently published study by Brandes and Dover, over 300.000 online reviews were 

compared with the geographically applicable weather data over a duration of 12 years. It 

concluded that bad weather “induces negative consumer mood” and damagingly affects 

rating scores post consumption (2022). Since Boogert experienced significantly less rain 

on average per day (0,33 litre per m2) compared to this experiment (3,1 litre per m2) the 

weather variable is clearly a reason for the low ratings for both interaction types.   

Another reason for the, on average, more negative guest perception of both the front 

office and the robot services might be the reconstruction of Le Saveur, the bar at HTH. It 

is placed directly in front of the reception area. The construction with accompanying 

noise pollution started shortly before the second experiment and was not existent during 

Boogerts experiment in June. Research by Levy, Duan and Boo for the Cornell Hospitality 

Quarterly agrees that noise pollution can have a negative effect on online hotel reviews 

as well as employee mood (2012).  

Care experienced the lowest drop for the relative percentage difference. According to 

instructors at the front office of HTH in Amsterdam, certain SOPs ensure a consistent 

‘welcome’ and ‘goodbye’ procedures. This increased the level of standardization for this 

factor and decrease its vulnerability to be affected by external variables.  Temi was 

equipped with a set of new, charming greetings that make the interactor feel appreciated 

and special which most likely increase the score for the question: ‘I felt treated like a VIP 

during the interaction’. Care has remarkably the highest inter-relatedness amongst the 

combined variables, a score of 0,926. A maximum score of 0,9 is recommended. It is 

assumed that respondents often just pressed the same score in the Likert scale, 
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indicating a duplication of the answers. The extensiveness of the questionnaire might be 

the reason for that.  

The standard deviation for the robot-to-robot interaction is consistently higher for both 

Boggerts’ and the new experiment. It can be assumed that the higher amount of 

dispersion displays less agreement amongst the respondents. The researcher observed 

that sentiments towards the robot are more extreme than for the human-to-human 

services. Respondents often expressed their fascination or fear for the new technology 

after the interaction. Interestingly, the standard deviation of the new experiment is for 

every factor higher than the old experiment. An explanation could be that the above-

mentioned variables also effect the dispersion of responses.  

Boogert also emphasized in his paper on the fascination of students, guests and lecturers 

for Temi since it is technological novelty and of unknown appearance (2022). Many 

respondents might have been positively influenced through this initial hype. The number 

of students experiencing the robot for the first time during the second experiment rapidly 

decreased and so did the impact on the scores. 

The above-mentioned uncontrollable variables such as weather and construction have a 

negative impact on both interaction types. 

Since the relative percentage difference of human-to-robot interaction is less negative for 

all factors, it can be assumed that either the social-robot was better implemented and 

therefore better perceived by guests or that the variables have more impact on the 

traditional front office interaction.   

 

3.3  Lessons learned 
 

Many key takeaways can be drawn from the field experiment performed at HTH, which is 

interesting for future research in the field of social robotics and for customers of these 

services.  

Social robots constantly evolve and reveal unexpected implementation possibilities but 

must be treated as employment rather than ready-to-use technology. All software-

hardware combinations that provide guidance and information provision, such as Temi, 

from Temi robotics, need extensive work and time to be installed and function 

constructively for the employer. All involved parties must clearly understand that the 

employment of a social robot needs to be carefully planned and executed. During 

employment, it needs to be revised frequently, and certain employees need to take 

ownership of processes that include robot assistance.  

Before the experiment, the reception team had the chance to modify content and add 

missing information or information that had changed since the first experiment in June. 

The input from the instructors and students was crucial to provide correct information 

since false content would have negatively affected the guest's perceptions. In addition, 

the reception felt part of the experiment and in control of the content provided. It was an 

increase in acceptance and work ethic observed.  

The researcher realized at the start of the experiment that the data collection period 

needed to be extended. Fewer people interacted with the robot than expected, and many 

people, especially students, needed to be more open to providing feedback by filling out 

the questionnaire. That can be traced back to the number of questions and the fact that 

Temi was not a novelty anymore. Only with the help of the reception team, and the 
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lecturer Mr. Salat, the required sample size was reached. When performing future field 

experiments with social robots, full-time employees' hectic and time constraints must be 

considered more. 

Interestingly, students reported that they felt less restricted when talking to the robot 

since it treats every interactor the same way. The researcher's observations show that 

reception staff occasionally has more respect for lecturers and guests, especially when 

instructors are out of hearing distance. Some students are, therefore, hesitant to 

approach the staff with 'simple' questions since they are afraid to be judged or even 

defamed. 

 

3.4 Conclusion 
 

As more suppliers currently enter the market of social robotics for hospitality industries, 

the quality of human-to-robot interactions in service environments is expected to 

improve alongside with customer acceptance (Equip Hotel, 2022).  

A similar experiment was conducted at two different points in time and has proven that 

different outcomes are measurable and that guest perception is constantly in motion. 

More precisely, human and robotic services were valued as comparable for the first time. 

It is impossible to correctly calculate the relevance of the different variables that altered 

in the period between the two experiments, however, it is doubtful that the performance 

of the reception staff differed so significantly from each other.  

The findings offer insightful information for various stakeholders, such as hardware and 

software suppliers, customers, and researchers. Customers need to get familiar with the 

thought that social robots are not a one-time purchase solution and need similar 

attention and care as human employees. Software and hardware suppliers need to offer 

clients initial professional integration and ongoing support to facilitate or even 

compensate complex processes. Only if the benefits for hospitality businesses are visible 

and measurable, shareholders will dare to employ them to a more considerable extent. 

Since the application building and the social robot implementation were only performed 

by one professional from WELBO B.V., the impact of a minimum of three employees is 

assumed to accelerate the results.  

The research offered a new perspective on how an advanced flow within an application 

can reshape the human-to-robot interaction. It is crucial to state the importance of 

knowledgeable employees during the implementation phase and their impact on content 

creation since they are a significant component of professional implementation. 
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4 Solution  
 

4.1  Description of the solution  
 

The solution provided for WELBO B.V. cannot be described as a typical intervention 

rather than a type of dissemination. Since the commissioner aims to verify its sales 

approach, whilst simultaneously filling the knowledge gap, the main solution was 

provided by professionally implementing the robot during the experiment and 

communicating the findings based on the statistical testing with SPSS.  

Therefore, the researcher decided to focus on knowledge sharing as solution to increase 

the awareness of all Stakeholders on the impact of a professional social robot 

implementation on the guest perception. As Yang describes, especially internal 

knowledge sharing is crucial to supply employees with sales responsibilities or/and direct 

customer contact with additional competencies (2015). These competencies vary 

depending on the shared knowledge, but overall contribute to the organizational 

effectiveness, since knowledge is regarded as today's businesses' most valuable resource 

(Mustafa, 2006; Yang, 2015). Singh et al. identify  knowledge sharing a part of 

knowledge management which can be translated into a four step model, whilst 

integrating the resource-based theory (2021). All steps are first outlined and later 

formulated in an executable manner in the solution. 

1. The first step entails the gaining of relevant knowledge in either a tacit or explicit 

manner through an undefined channel. In this specific case, the researcher gained 

knowledge for WELBO B.V. by combining various sources of data with the 

conducted field experiment to draw conclusions.   

2. In the second step, knowledge is converted into an explicit format. If acquired 

information does not add to a particular knowledge pool, sharing would have a 

negative impact on the effectiveness of an organisation, hence unnecessary and 

irrelevant knowledge remains tacit. (Hajibayova, 2019). The student has proven 

the knowledge to be relevant, however needs to transform the knowledge into a 

visual, quickly understandable format. The format needs to differ according to the 

recipient, as clients e.g., need a visually more attractive knowledge sharing tool.  

3. The explicit and additional tacit knowledge must be shared in the third step 

internally. This will be done in a different manner for clients and staff. Clients will 

receive an easy to grasp infographic, which aims to spark their interest in the 

result of the research. Employees of WELBO  

4. Lastly, the newly acquired knowledge needs to be applied. For this specific 

example of knowledge sharing, clients will receive the infographic over the 

monthly newsletter which is shared by WELBO amongst all customers. For internal 

purposes, an all-staff meeting will be held.  
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4.2  Solution 
 

As described in the second step of knowledge management by Singh et al., different 

products must be created for different shareholders. The student organised an all-staff 

meeting in mid-February to present the findings, and a presentation will help to share the 

knowledge gained during the research. The information will likely be part of the 

upcoming Management letter that Roel Noort sends out.  

Potential and current customers obtain the new knowledge via an infographic. It is used 

to provide information in a visual and easily understandable way, since interest for a 

purely contextual content is lost rapidly (Taspolat et al., 2017). The infographic aims to 

spark interest for the story of providing better services through professional 

implementation.  
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4.2.1 Internal 

The presentation was created by using the typical company colors and fonts to align with other professional products stored on the shared 

drive. It is mend exclusively for internal purposes but can be easily modified to be included in a client presentation 
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Screenshot 2: Internal Presentation for knowledge sharing 
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4.2.2 External 

It was decided that an infographic is the most suitable way to share knowledge to 

customers. Only the second experiment was displayed to deliver the core message of 

having a comparable guest experience. The infographic is also available via this link: 

https://www.canva.com/design/DAFWuUkeW7c/lx2rOJpyxoxQTDSfnO_A9Q/edit?utm_content=DAFWuUkeW7c&

utm_campaign=designshare&utm_medium=link2&utm_source=sharebutton 

 

 

Infographic 1: Guest perception in the new field experiment 
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4.3  Stakeholders  
 

 

Stakeholder Needs & wants Solution Impact 

on Stakeholders 

Engagement 

required 

WELBO B.V. 

(All employees) 

Staying informed  

 

Team alignment  

 

Profit 

Maximization 

 

 

Additional 

knowledge on a 

distributed 

software-hardware 

combination 

 

Insights for future 

developments  

Participation in all 

staff meeting 

 

Agree on 

dissemination plan 

for existing 

customers  

  

WELBO B.V.  

(Commercial team) 

High customer 

satisfaction  

 

Effective 

marketing plan 

for existing 

products 

 

Reaching sales 

targets  

An additional 

argument during 

the sales of 

‘Sprints’.  

 

Additional content 

to precisely 

advertise the 

premium and 

professional 

subscription   

Spare time for 

brainstorming 

sessions on how  

to implement it 

into the marketing 

strategy 

 

Willingness to use 

it during the sales 

process 

 

Existing customers Smoothly 

running product 

 

Insights about 

new features, 

updates or 

information 

concerning their 

social robot 

 

Information 

about the 

effectiveness of 

WELBO B.V. 

products 

 

It helps existing 

customers to 

decide whether 

they want to 

extend or 

determine the 

subscription  

 

Might persuade 

them to purchase 

an additional 

‘sprint’ 

 

It can be used for 

their own 

marketing 

purposes, over 

tools such as 

LinkedIn 

Attention and time 

to look at the 

newsletter  

 

Financial funding 

and willingness to 

buy a new ‘sprint’ 

or to upgrade the 

subscription. 

 

 

 

 

Potential customers  

Suitable product 

offers  

 

 

 

 

New Business 

Partner 

 

Additional Rental 

fees 

Subscribing to the 

newsletter on the 

website 

 

Fill in the contact 

details over the 

website 

 

Follow WELBO B.V. 

on LinkedIn 
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Shareholders of 

WELBO B.V. 

Proof, that 

WELBO has a 

promising future 

 

Confirmation, that 

the investment in 

the company was 

a good choice 

 

Potential additional 

funding 

 

  

Carefully reading 

the Management 

letter  

 

Additional funding 

budget  

Temi Robotics Customer 

satisfaction 

 

 

 

 

Use it for own 

marketing 

purposes 

 

Input for future 

development 

needs for Temi 

Resharing it on 

LinkedIn 

 

 

HTH research center More knowledge 

in the field of 

social robots in 

hospitality 

businesses   

 

Developed uses 

cases for the 

robot at HTH 

Amsterdam 

Upgrade from the 

academic to the 

professional 

subscription 

 

Interesting topics 

for further 

research 

Carefully reading 

the company 

project report 

 

Budget for 

additional robot 

expenditures 

 

Table 7: Stakeholder overview  
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4.4 Dissemination  
 

4.4.1 Company Newsletter 

WELBO publishes a monthly newsletter to disseminate new features and organizational 

highlights to customers. The students research project was already mentioned in the last 

newsletter 2022 to tease for the upcoming findings (Appendix 7.30). The infographic will 

be shared with the customers by the end of February. 

 

4.4.2 WELBO all-staff meeting 

A presentation will be held during an all-staff meeting on the 14th of February to 

disseminate the findings and give additional insights that are relevant for the entire 

company (Appendix 7.31). 

 

4.4.3 Fellow LYCar students  

The results of the research including the infographic were shared with the fellow LYCar 

students Marije Aarnink and Clara Oterson during an online meeting (Appendix 7.30). 

The purpose was to receive feedback on the product and inform them about the results 

of my research. 

 

4.4.4 Interview Partner 

The presentation and further information were shared with Peter Leitgeb, one of the 

interview partners in person. Leitgeb, a successful industry professional, was very 

interested in the findings and discussed possible impacts for the hospitality industry. He 

agreed that future research should include exploring the effects of external variables on 

both the human-to-human and human-to-robot interaction (Appendix 7.33). 

 

4.4.5  Temi Robotics 

Once the knowledge is shared with the WELBO team, the student will reach out to Yaron 

Yoels, Chief Marketing Officer at Temi Robotics to share his insights from the research. 

Temi Robotics is in a close contact with WELBO B.V. and interested in research related to 

their product Temi and hospitality as a whole.  

 

4.4.6 Potential customers  

It was originally planned to disseminate the infographic as well as other results from the 

research LinkedIn. After a long conversation with the founder Roel Noort, it was decided 

to wait after the knowledge sharing event in February since there is no left capacity to 

handle new requests or leads over this platform. The students will start from February 

onwards full-time at WELBO and therefore will be in charge of the dissemination 
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4.4.7 Shareholders WELBO B.V. 

The main shareholders of WELBO B.V. will not be informed directly about the research 

since the student has no direct contact with them. Finding and results will be 

disseminated over the management letter which is developed by Roel Noort.  

 

4.4.8 HTH research center 

The student is in close contact with Klaas Koerten, researcher at HTH specialized in 

robotics. A draft of the report was disseminated prior the hand in (Appendix 7.32) 

 

 

4.5  Implementation 
 

The internal solution will be implemented through an all-staff meeting on the 14th of 

February. Since the student starts as a full-time employee at the beginning of February, 

he will lead the knowledge-sharing event and send out a protocol for the subsequent 

brainstorming session. 

The external solution will be implemented by the student and the customer success 

manager of WELBO, Hidde Gruben, by the end of March, as both will be responsible for 

the commercial distribution of the insights.  
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5 Evaluation  
 

5.1  Solution Evaluation 
 

The impact of the solution will be monitored in two different ways, since different 

solutions are developed for different parties. The effect on potential and existing 

customers is relatively easy to determine. Mailchimp will be used to send out the 

newsletter which enables the company to examine the number of views and clicks on the 

‘get in contact’ button (Appendix 9.28). Additional request over Linked In are added. The 

student evaluates the solution as an outward success if 15% more people react on the 

newsletter as usual. The screenshot below displays the regular reaction on a send out 

newsletter.  

 

 

Screenshot 3: Mailchimp Snippet  

 

25% increase would represent an opening rate of at least 42% and a click rate at least 

3%. Averages of the last three newsletters were used as a benchmark.  

The impact of internal knowledge sharing is difficult to evaluated however will counted as 

a success if the research results are published in the newsletter, since it would display 

the interest in the topic from an internal perspective. The student will be responsible to 

additionally integrate it in the sales process, specifically for ‘sprints’.  
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5.2  Limitations and Implications for future 

research  
 

The newly conducted experiment based on Boogerts developed framework cannot be 

described as flawless in its execution, due to multiple factors elaborated in the following 

chapter. 

The entrance of HTH does not entirely represent a hotel reception that is only dedicated 

to serve guest needs. Due to training purposes, most of the human-to-human 

interactions took place with comparably unskilled receptionists. It is likely that this had a 

negative influence on the scores of Care and Comfort. As most respondents are mainly 

within an age range of 18-24, it can be assumed that more students than guests filled 

out the questionnaire. Since younger generations have a more positive attitude towards 

the usage of disruptive technologies, as explained by Abou-Shouk, Gad and Abdelhakim, 

this might have positively influenced the human-to-robot evaluation (2021). 

Furthermore, the interaction with students and guests is different in its core as students 

are more focused on entertainment than information provision which aligns with the 

findings of Korn et al. (2019). Future research on the difference in guest perception 

between human-to-robot and human-to-human interaction in a real hotel setting will 

have more relevant outcomes. In addition, the experiment was somehow influenced by 

the previous implementation of Boogert in June 2022, since employees and students had 

certain expectations towards Temi that could not be fulfilled by the social robot (2022). 

The request to dance was mainly observed and resulted in disappointed interactors that 

often lost interest in communicating. Boogert originally used the ‘Entertainment chatbot’ 

in the respond only lane, which was removed in the newly programmed application.  

The researcher joined forces with two researchers from HTH to create the questionnaire 

and to speed up the data collection period for the two separate studies. This led to an 

extensive questionnaire of over 35 questions and an average responding time of over 6 

minutes. Compared to the eight questions of Boogerts survey, respondents suffered 

more often from respondent fatigue leading to a higher cancellation rate.  

 

Even though the implementation of the researcher can be evaluated as professional it 

somehow differs from the commissioner implementation. The standard processes for 

either the professional or premium subscription as seen in Appendix 11.8 entail hardware 

updates and an implementation by the entire company including programmers from the 

development team. Due to the academic subscription that is currently in place at HTH, 

integrations with IoT devices such as Phillips Hue light or existing reservation programs 

were not considered. Based on Godleys dissemination about Singer’s professional support 

services during the implementation of sewing machines, a future systematic review on 

the effectiveness of professional implementation across industries is recommended 

(2006).  It would be further interesting to measure the effect of various external 

variables such as weather conditions on both the human-to-human and human-to-robotic 

service encounters to identify how influenceable they are.  

 

As experienced during the fair Equip Hotel, the industry is currently flooded by various 

social-robot suppliers such as URG, Keenon, Pudu technologies, Softbank or Sakura, 

offering similar services with different level of implementation (Equip Hotel, 2022). New 

hardware-software combinations in the same experimental setup will lead to a different 

outcome of the research. ‘Plato’ by United Robotics Group i.e., can be entirely set up 

without professional background information but is limited in its capabilities (Appendix 

11.20). With an increasing market presence of social robotics and a growing number of 

competitors, the capabilities of this disruptive technology are developing rapidly. The 
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ongoing releases as well as more robotics employed for service encounters also slowly 

impact the acceptance of social robotics amongst customers. This might have influenced 

the outcomes of the experiment.  
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7 Appendices 
 

7.1  Identified Barriers 
 

Identified Barriers Explanation 

Resistance to implementation due to 

unwillingness to change  

 

Rearranging long-established operational 

processes leads to disruption and 

insecurities amongst employees in the 

workplace/ out of the comfort zone/ 

leading to employees not wanting to 

engage with the new technology/ 

sabotaging the implementation process 

(Ivanov and Webster, 2017) (Collins, 

2020). 

Customers unwillingness to interact 

with social robotics 

 

Customers might prefer a high-touch 

service culture and refuse to interact with 

social robotics (Ivanov and Webster, 

2017; Merkle, 2019; Collins, 2020). Many 

customers, however, have a positive 

attitude towards the adoption of new 

technologies in the hospitality industry, 

especially younger generations (Abou-

Shouk, Gad and Abdelhakim, 2021)  

According to Io and Lee, customers of the 

Henna Hotel in Japan were willing to 

engage, however often disappointed 

because robotics are not able to 

compensate human-to-human interaction 

with the level of need empathy (2020) 

Pitardi et al. displayed the advantage of 

not interacting with human staff with 

regards to delicate questions since they 

show no judgement and are less likely to 

‘gossip’ (2021).  

 

Fear of replacement Employees might see the implementation 

of new social robotics as the first step to 

fully replacing their duties in the company 

and therefore becoming an existential 

threat to their livelihood (Ivanov and 

Webster, 2017) (Collins, 2020) (Abou-

Shouk, Gad and Abdelhakim, 2021). 

Chinese traveller experiencing the HENNA 

hotel in Japan felt relieved to hear that 

most robotic staff was fired since many 

think that they are a bad replacement of 

the actual workforce (Io and Lee, 2020) 

 

Financial barriers  

 

Costs of implementing social robotics are 

currently only researched on a theoretical 

base rather than insights from actual 

implementations. Even if practical long-



LyCar Company Project Report  Paul Werner 701835 

56 

 

term studies are provided, no clear 

financial evaluation was performed that 

took all benefits into consideration 

(Pinillos et al., 2016). The financial cost 

that might be counteracting an 

implementation of a social robot is 

consisting of acquisition costs, installation 

costs, maintenance costs, costs for 

altering the service areas to make them 

accessible for social robotics, and staff 

training. There is no recent cost-benefit 

analysis of an implemented hardware 

software combination available nor its 

theoretical impact on decision makers 

(Ivanov and Webster, 2017). 

 

Fear of interacting with social 

robotics due to lack of technological 

experience (technophobia): 

 

Especially older Customers (before Gen Y) 

might be hesitant to engage in a service 

environment with social robotics since 

they feel unable to use them adequately 

(Ivanov and Webster, 2017).  

Social Robotics just as entertainment 

for guest   

 

As guests and hotel employees are often 

not aware of the capabilities of social 

robotics, decision makers in the hotel 

industry might evaluate the 

implementation as a pure entertainment 

factor for guests (Korn et al., 2019; Io 

and Lee, 2020; Pitardi et al., 2021)  

 

 

Table 8: Identified Barriers  
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7.2 Color Coding Scheme 
Barrier Color 

Employees unwillingness to 

change  

Employees unwillingness to 

change 

Customers unwillingness to 

interact 

 

Customers unwillingness to 

interact 

 

Employees fear of replacement Employees fear of replacement 

Employees fear of interacting 

with new technology 

Employees fear of interacting 

with new technology 

Social Robotics just as 

entertainment for guest   

Social Robotics just as 

entertainment for guest   

Missing cost-benefit analysis Missing cost-benefit analysis 

Table 9: Color coding scheme 

 

7.3 Trustworthiness of interview partners  
 

Mr. Peter J. Leitgeb, a hospitality industry expert, was conducted to identify the 

importance of different barriers within the hospitality industry that hinder businesses 

from employing social robots for daily operations. The trustworthiness of Peter J. 

Leitgeb’s professional advice as a hospitality industry expert is evaluated as high based 

on work his experience of over 35 years in the luxury hotel segment. During his career, 

he was General Manager at the ‘Frankfurter Hof’, a leading hotel of the world, Board 

member at Kempinski Hotels responsible for Sales & Marketing as well as President of the 

‘Leela Palaces, Hotels & Resort’ in charge of business development. The following 

interview was translated from German to English.  

 

Matthias Heck was a key decision maker in the hospitality industry and completed his  

master’s in economics in 1986 and started as ‘Group Accounting Manager’ at 

Metallgesellschaft AG followed by a position as ‘Group Finance Director’ at the Thomas 

Cook Group. The last 15 years of his career, Mr. Heck was as CFO key financial decision 

maker at ‘Deutsche Hospitality Group’ with its grand hotel portfolio including companies 

such as the ‘Steigenberger Hotel Group’.  

 

Mrs. Sailer-Burkhardt is currently the Hospitality & Hotel Industry department head of 

the educational institution:’Bergiusschule’ in Frankfurt am Main, that provides future 

hospitality professionals with theoretic and practical knowledge. Through her close 

relationship with representatives of the hospitality industry over the last ten years, she 

gained fundamental insight into HR-related challenges. Due to her professional 

experience in the field of education, Mrs, Sailer-Burkhardt was conducted to explore the 

current challenges of the staff shortage in the industry. 
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7.4  Interview 1: Mr. Leitgeb 
 

Basic Information  

Name Interviewee Peter J. Leitgeb (L.) 

Name Interviewer Paul Werner (W.) 

Date 24.05.2022 

Time 3 PM 

Source Telephone 

Language German 

 

 

W: Dear Mr. Leitgeb, thank you very much for giving me the opportunity to hear your 

professional opinion about social-robotics and HRI in the hospitality industry. 

L: My pleasure Mr. Werner, I am always happy to support young professionals in 

their career.  

W: I am currently in my last phase at Hotelschool The Hague, which is called LyCAR: 

Launching your career, and am planning on dedicating my research to simplify the 

application of social robotics in the hospitality industry. How did you experience 

Social Robotics during your time as Board member of Kempinski Hotels and along 

other steps of your career?  

L: Oh that’s interesting, I think it is always nice if the last part of studies are there to 

integrate students into actual businesses on the market, and what you are doing 

is very much future driven.  In my role as Sales & Marketing responsible, I did not 

have too many touchpoints with the applications of social robotics in the daily 

operations. We are talking about a time that lies nearly a decade ago, so the 

failure rate of both hardware and software was still very high.  

W: Did you had more touch points with the new technology during your time as a GM 

in Frankfurt? 

L: Yes, I actually had.  Mmh, let me think. Yes, there was the introduction of the 

Henna Hotel in Japan as the first fully automized operation supported by social 

robotics. We more or less saw it as a gimmick, and since the ‘Frankfurter Hof’ is 

part of the ‘Leading Hotels of The World’ and in the five-star superior category, we 

were very hesitant to even think of application possibilities. 

W: How does the level of service influence the investment in social robotics in your 

perspective?  

L: Oh, that is a good question. For decades, luxury hotels of the five-star categories 

have the highest level of service within the hospitality industry. To provide flexible 

decision making, tailorized services and empathic communication, the number of 

employees per room or guest is significantly higher than in lower star categories. 

For example, the ‘Frankfurter Hof’ where I was GM for over 15 years, had more 

service staff than actual rooms in the hotel. That enabled us to assure the guests 

to live up to the Leading Quality Assurance (LQA) standards of leading hotels of 

the world. But we had struggles to fill all vacancies with well trained staff. 

W: Do you think that Hospitality Business nowadays have it easier to find suitable 

staff for all positions?  



LyCar Company Project Report  Paul Werner 701835 

59 

 

L: No, not at all! We have seen the industry becoming more and more uninteresting 

for apprentices and in general for staff. The working hours are comparably bad 

and the salary not very gracious. A lot of people were staying because they find 

the continuously changing work environment so fascinating, but with Corona, a lot 

changed.  

W: How did Corona impact your work as a Hospitality Professional? 

L: Since I was in the role of a consultant from my hub in Mallorca, I was just partly 

affected by the circumstances. Hotels approached me for different reasons, for 

example how to reduce the overall costs in the operations, since no significant 

cash inflow was generated. So, I was not negatively affected as a hotel 

consultant, however the demands of my clients changed. Since the payroll is 

normally the biggest cost factor in a luxury hotel, many staff members were sent 

into short time labour, contracts were not renewed and no more staff was 

employed, even if the occupancy increased significantly.  

W: What were the effects of these actions? 

L: What the effects were? That we have the biggest staff shortage in the Hospitality 

Industry since I am active in the business. It is a huge problem, because the 

business is coming back very strong, and it is not clear what kind of effect this will 

overall have on the industry. Employees are working at their absolute limit and 

many are close to a burnout, it is definitely time for change. 

W: What are your thoughts when comparing the implementation possibilities of social 

robotics in the hospitality industry nowadays with the situation 20 years ago? 

L: Due to the staff shortage, Hotels are more and more forced to investigate into 

alternative staffing, employee retention and in ways of maintaining the service 

level. Also, the capabilities of the social robots have developed rapidly, so they 

can actually be used as ‘worker’. So I can imagine that financial decision maker 

are more willing to explore the possibilities of this new technology. 

W: That is an interesting line of though. Why do you think are there than still not 

many hospitality businesses employing robotics? What are the biggest hurdles you 

would consider?     

Explanation of the different barriers identified through literature 

 

L: Well, bringing hardware fitted with technology into a hotel is always a gamble. 

First of all, robotics seems to the average hotelier as a huge investment, which is 

especially now very difficult to justify to your shareholders. In addition, hardware 

easily gets damaged in the daily operations and there is no time to call 

maintenance, to wait until they arrive and to fill the gaps in the operations.  

W: I would like to play a little mind experience with you. Imagine you are working as 

a Chef de Rang in the Restaurant of a five-star hotel. Your GM decides to employ 

a social robot to support you with purely repetitive tasks such as bringing dirty 

dishes to the stewarding or picking up food from the kitchen. What are your 

concerns or hopes as an employee in this situation? 

L: Oh ok, sure. Let me quickly think about that […thinks…]. So, I think the most 

important thing for the employee is if the social robot can actually help me and 

reduce my workload in the daily operations. If the robot is not able to do this, I 

would not be willing to work together with it. It should not act as a different co-
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worker rather than a supporter of me. I mean the employee, so me [laughs], 

wants to remain in charge. 

W: Do you think that the employee will be scared that the social robotics will take 

over their jobs and eventually replace them for good? 

L: That is a though question. If employees are not aware of the limitations and the 

supportive way the robot is implemented, I definitely can imagine them being 

scared of being replaced or that their task become less worthy. I think however if 

you give the employees the chance to co-create the supportive service procedures 

based on their needs, I think that they would welcome them with open arms. The 

staff shortage is, as I already said, driving the people crazy. They need support. 

W: And how do you think will the customers perceive the use of social robotics in the 

service culture? 

L:  I think that you have to differ between the levels of hospitality. Guests of top-

notch properties don’t want to speak to a machine and deal with 

misunderstandings etc. Since they are paying significantly high room rates, they 

want to be ensnared by the employees. Today we have the issue however that 

especially F&B outlets always are short on staff. So referring back to your mind 

game and taking the role of the guest, I would rather like to be served by an 

empathic employee that takes the time for personal communication but is 

supported by a social robot in the background then being served entirely by a 

human employee that has nearly no time to engage. But for that I would need a 

case study or something comparable. The most important thing from my 

perspective is: enhance the personal service through supportive social robotics 

and enable the supported employee to co-create its tasks.  

W: That is very interesting to hear, you now only touched upon luxurious properties, 

how about the lower categories? 

L: According to my experience, the number of personal contacts during service 

needed in a three-star property is far lower in a five-star property. I guess that 

means more application possibilities with less resistance from the guest, but this 

is just my opinion.  

W: We have talked about various barriers for hospitality business to employ social 

robotics in their daily operations, but can you maybe point out the most important 

for you in the role of a key decision maker? 

L: The first question that I would always ask the salesperson or the company trying 

to sell the social robot would be: what is my advantage? Most of them would than 

talk about the possibilities to fight the staff shortage and the possible cost 

reduction. As a key decision maker in the hospitality industry, you are however 

responsible to stand in for your shareholder’s financial interest. It must be clear 

that the initial investment, maintenance support and software integrating still 

provides me with a cost-saving advantage in the future. And this is where the 

provider does not have a clear answer: a clear cost-benefit analysis, preferable 

based on a real life implementation example. 

W: We have reached the end of the Interview, thank you very much Mr. Leitgeb for 

answering all my questions and engaging with the current problems of the 

industry. 

L: No problem, if you have any further questions, please do not hesitate to reach out 

to me. 
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7.5  Interview 2: Mr. Heck 
 

 

Name Interviewee Matthias Heck (H) 

Name Interviewer Paul Werner (W) 

Date 28.05.2022 

Time  9 AM 

Source MS Teams 

Language English 

  

W: Good Morning Matthias, thank you very much for giving me the opportunity to 

hear your opinions, thoughts, and professional expertise with regards to the 

implementation of social robotics in the hospitality industry. 

H: Ah no problem, happy to help!  

W: To start of the interview, could you maybe explain your role as Board Member of 

the Deutsche Hospitality group? 

H: Sure, I worked in total 15 years for this company, primarily in the role of the CFO, 

the Chief Financial Officer. I was responsible to examine new investments for the 

different chains that we have in our portfolio, such as Steigenberger and Intercity. 

In order to pursue the purchase of these investments, my task was to stimulate 

the different stakeholders and realistically display them the advantages amd 

disatvantages, for example the amortization period, rentability etc. To eventually 

justify the project. But I obviously predetermined and calculated which ones 

would be of financial interest to the group.  

W: Did you had any investment projects considering the implication of social robotics 

during your time as CFO? 

H: No I honestly did not have any. There was a clear development in the adoption of 

IT related systems that were entirely cloud based and digitally integrated over 

nearly a decade. The idea of going back to hardware components that need 

mechanical support and are vulnerable to failure was never considered.  

W: Not even considered as a possibility to fight the ongoing staff shortage? 

H: I dropped out of the company in the middle of 2020, which was planned for 1,5 

years in advance. There was already a significant staff shortage in the hospitality 

sector, especially amongst lower-level employees. Since ‘Deutsche Hospitality’ is a 

German company and they are traded on the stock market, they have to 

communicate and justify investments in front of the ‘Betriebsrat’ which can be 

translated as ‘work council’. This council is elected by the employees to represent 

them in the BOD and can interfere in the decision making when they see current 

or future disadvantages for the workforce.  

W:  Can you give me an example of an investment or change plan that the 

‘Betriebsrat’ would argue against? 

H: Oh yes, I have plenty [chuckles]. We were about to purchase a new internal 

communication system, maybe you know Hotelkid, for our Intercity Hotels in 

Germany. The work council placed a veto against the implementation since they 

saw a risk in future workforce reduction due to more efficient work procedures. It 
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took me and my team nearly half a year to persuade them that this would 

enhance the wellbeing of the current workforce. 

W: I can imagine that the work council would see the implementation of social 

robotics also as critically? 

H: Yes, definitely. I think that if social robotics are integrated for compensating one 

or multiple FTEs, there is no chance that it will pass through the work council. 

There are jobs in danger. The circumstances however changed dramatically in the 

past two years. The corona crisis has enforced the problem of staff shortage and 

has forced businesses into major challenges. It is all about how you can justify the 

decision and if there are representatives of the lower-level employees that would 

vow for a positive effect such as work reduction in the daily operations, than there 

is a chance. You also have to take into consideration that this is a German 

system. In countries such as the Netherlands, decision makers in the Hospitality 

Industry have far less restrictions to face.  

W: That is an interesting line of though. Why do you think are there than still not 

more hospitality businesses in the Netherlands and other European countries 

employing robotics? What are the biggest hurdles you would consider? 

H: First of all, the initial investment of buying the hardware is after the challenging 

times of Corona a big risk. We are slowly regaining strength in the sector and 

have not the financial support. Since you have explained the situation during your 

internship to me, I think there will be no problems with an initial investment. 

However, I do not clearly see the advantage of social robotics in the daily 

operations. How many hours can be compensated through the new technology, 

how is it implemented and what financial return can be expected in the upcoming 

5-0 years? 

W: Imagine yourself still in the position as CFO ‘Deutsche Hospitality’, what do you 

need from the providing company to be fully convinced of an implementation? 

H: The financial aspect includes the cost for implementing the system, employee 

training, maintenance etc. To be convinced of the feasibility of introducing robotic 

support, at least one representative case study would be needed to validate the 

financials. Since we are working in a people focuses business, the customer 

perception is a crucial factor. It needs to be proven that social robotics either 

enhance the customer satisfaction with the service or at least do not have any 

negative impact.  

W: With all those preconditions proven, would you theoretically be tempted to 

implement the new technology? 

H: I am not sure, to be honest with you: no. I will tell you why. ‘Deutsche Hospitality’ 

is rather focused on luxury hospitality that include the highest level of service 

possible. The clientele is used to top notch personal communication and it will be 

very difficult to introduce the technology in the front of house operations. Another 

critical element is the introduction of hardware. As said before, we have been 

experiencing a development from hardware to cloud-based digitalization in the 

last decade for a reason. Hardware needs to be well implemented, is vulnerable to 

failure and outdated easily. In addition, scaling this technology up and receive 

technical support, implementation etc. on a scale of more than a dozen hotels 

might be impossible for a Start-Up company.  
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W: I do understand your hesitation, especially because the technology is currently 

still in a development process. Do you still see application possibilities in the 

luxury industry, or do you entirely see the future of social robotics in lower hotel 

categories? 

H: If it is possible for hotels to include them in back-of-house operation or front-of-

house operations that do not influence the level of personalization, I also see 

possibilities in the luxury category. If you would have asked me three years ago, I 

would have said no way [laughs], but after Corona the staff shortage became 

even more of a problem. Nevertheless, as a CFO or any key decision maker needs 

clear evidence to support the decision in front of shareholders and the rest of the 

BOD. 

W: Thank you very much for the interesting interview, Matthias. As promised, I will 

share my thesis with you as soon as I am finished. 

H: No problem, I curious how you results will look like! Best of luck. 
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7.6  Interview 3: Ms. Sailer-Burkhardt 

 
Name Interviewee Riccarda Sailer-Burkhardt (S) 

Name Interviewer Paul Werner (W) 

Date 04.06.2022 

Time  9 AM 

Source MS Teams 

Language English 

 

W:  Thank you very much for doing this interview with me and providing insights into 

the hospitality industry. The focus of this interview more on the micro-cosmos 

Frankfurt as representative for a prosperous city. As you know my former 

apprenticeship hotel, the ‘Villa Kennedy’ as well as the ‘Hessische Hof’ closed their 

gates for ever. However, new hotels are still opened and the total number of beds 

in Frankfurt steadily increases. What do you think is most problematic regarding 

this development? 

S: Hello Paul, I am looking forward to support you. Yes I sadly heard that the Villa 

Kennedy is closed now forever, what a loss. We have experienced a huge drop in 

occupancy during the pandemic and a lot of short time labour. Many employees 

decided to switch industries and are now staying there due to better working 

hours, higher salaries and useful benefits. The occupancy has gone up to 2018 

level by now, but the staff shortage has significantly increased. Many hotels and 

their employees are at resilience limit and I think that we have to find new ways 

to cope with that. I am definitely another generation that you are Paul, and I am 

questioning myself whether I want to be welcomed by a robot and then 

accommodated to my room. And to be honest, I would always prefer the human 

interaction. On the hand I think that the younger generation is more used to this 

kind of check in (as seen in supermarket examples), not because they are 

unsocial, but because it is more efficient, flawless and faster than the standard 

procedure. Often, they don’t want to have chit-chat.  

I think it crucial to first look at the hotel category, since the traditional houses in 

the five-star category are less suitable. I was last month with the graduating class 

of hotel economics in the Atlantic Hotel in Hamburg. It is a travel back in time, we 

felt a bit like going on the Titanic or something equivalent, with a lot of traditional 

service, glamour etc. It is in my opinion not possible to include social robotics in 

this kind of establishment.  

W: Since this level of service also needs more employees especially in the front-of-

house operations, do you think that they are suffering the most from the staff 

shortage in the industry? 

S: I do not specifically think so. It effects every hospitality business. However, you 

are right with the assumption that due to the higher need for employees, these 

businesses are more in need of well-trained staff. On the other hand, hotels such 

as the Atlantic or the Sofitel have another prestige level than a Holiday Inn that 

attract employees more.  

W: Explanation of my Internship at WELBO and the three different Hardware 

Types 
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 How would you feel as a luxury hotel guest if you see that the waiter in the 

restaurant is supported by social robotics (Bellabot) during the service? 

S: I would not liked to be served by a social robot, I don’t know, but maybe I am too 

old fashion for that. I think that it is very much part of the customer experience to 

have all the different touchpoints with the staff. If, as you said, the robot is just 

taking over repetitive tasks that have no touchpoints with the customer, I think I 

could get used to it. The main point is really that it is used for dirty work. I can 

also imagine Bellabot in the room service department to fulfil transportation and 

delivery tasks. As I said before, I can think of a robot being implemented 

everywhere the task don’t have any interaction with the guest itself. 

W: Yes, I would also agree based on my own experience. The broad topic of my 

bachelor thesis is to identify the biggest barrier for hospitality businesses to 

employ social robotics in their daily operations and to design a solution-based 

approach.  

 Explanation of the different barriers identified through literature 

 Based on your insights into the industry, what do you think is currently the 

biggest barrier to prevent businesses from implementing social robotics in their 

daily operations? 

S: If the pressure is high enough, I mean if the staff shortage has such drastic 

effects, than the GM would most likely say: let’s try it! Even though he or she 

might not be as convinced of this particular solution. If the shortage is so severe, 

then barriers such as rentability do not count as much as making the operations 

run again. You need to know however what you are getting into financially as a 

key decision maker, even if it is a loss, and we don’t have anything like this at the 

moment. If you are not able to find enough employees in the long run, social 

robotics can be an alternative to restricting occupancy or outlet services. 

 I would evaluate the barrier of employees engaging with a new technology as 

little. The workforce has clearly changed, and it is not usual for employees to stay 

for 30 years at the same hotel or in the business in general. Especially when lower 

level employees see the advantage and possible help of such robotic, they are in 

my opinion happy to engage.  They need however enough technical support and 

guidance maybe even training at the beginning, and the hardware needs to be 

flawless.  

W: And how do you think would feel regarding the fear of replacement? 

S: I think that the communication between the employer and the employee must be 

on point during the integration phase to minimize the concerns within the 

workforce, because it is a barrier! It is crucial to emphasize that no employee is 

planned to be replaced, but how the robotics can support with various tasks from 

multiple FTEs. These tasks should not affect the guest contact rather than taking 

over dirty tasks.  

W: What kind of tasks would you aim to replace and what are good examples for dirty 

tasks? 

S: Definitely no tasks on a managerial level, but tasks that are less paid, time 

consuming and unpopular amongst employees. This includes tasks with dirty 

dishes, transportation of plates, amenities or guests requests, if we take only the 

capabilities of ‘Bellabot’ into consideration. In general delivery and pick-up tasks. 
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If the robotic is used in different departments, the fear of replacement will 

minimize. 

W: And how do you think guests will perceive the employment of social robotics? 

S: I think it is important to differ between different hotel concepts and their target 

groups. If you have a futuristic and modern approach with more attractiveness to 

a younger audience, the acceptance level is much higher than in a conservative 

hotel concept with an older target group. The willingness is higher, guests have a 

more playful and open attitude towards new technology and can easily understand 

how to use it.  

W: If you think about a concept where department managers in close contact with 

the lower-level employees are fully in charge of developing the task performed by 

the robot, how would this influence the fear of replacement? 

S: In such a scenario, the fear of replacement is less. I think the control of what 

tasks are done should always lie in the hands of the people actually working with 

it or their direct supervisor/ manager. This is how the support will be most 

effective. Through responsibility and ownership a feeling of suitable support is 

created which is in my opinion the biggest driver for acceptance. For me it is clear 

that a bottom-up approach is the way to go. The initial idea and the financial 

investment comes obviously from the top management, however the operational 

employees need to try out the possibilities, opportunities and restrictions.  

W: How would you evaluate the problematic of hardware components fitted with 

software, since the development in hotels was more focused on cloud-based 

digitalization? 

S: I definitely see the difficulties that might occur, however if the staff shortage 

continues or even intensifies, GMs and CEO will not have much more of a choice 

than employing alternative workers. We are currently in a stage where we have 

occupancy back on a pre-covid level and less employees that are trying to cope 

with the same volume. Also, to argument pro-robotic, we are not letting any 

people go, contrary, we are still searching. We have the chance here to create a 

discharge for good employees that are over worked. Otherwise, these few good 

employees will eventually also lose interest in the hospitality industry. We as 

vocational school do not see changes on the labour market anytime soon since the 

job has become more and more unattractive.  

Robotics can also be an attractive for new employees to apply to a specific hotel 

because they see that the management is seeing the grievances and is willing to 

fight against them.  

W: I think it nice to think about the effects of robotics on future employees as well. If 

the support robotics are well integrated in the daily operation, there might be the 

chance that new applicants select this hotel especially because of this reason. 

They know that they are supported in their task no matter how many people call 

in sick or how many people actually are short in the department.  

 

S: I can imagine that the accessibility of the property has a huge impact on the 

application possibilities. It would probably be the smartest idea to include the 

thoughts of implementing robotics during the planning and building period of the 

hotel.  
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W: How do you think the tasks of the robot will develop in the future? 

S: Oh, that is a tough question. I think that it primarily depends on the continent or 

country itself. The Asian population, especially China and Japan are far more used 

to interact with these technologies. As we have seen with the launch of the Henna 

hotel, consumer and guests are ok with artificial staff. In Europe and Germany, 

the people are more careful and hesitant. If they see however that the service 

that they used is not possible with the number of staff, they will adjust more 

quickly. I think that the actual development of task will take place in the hotel 

itself. We both do know the hotel business with its different layers and maybe also 

possible implementation areas. It is something completely different if you work 

together with those robots, get to know more the capabilities but also the flaws 

and then used based on your needs. 

W: Yes, I think that is also important to put into consideration, the business 

development is for now targeting more the European market, since the staff 

shortage is the most severe.  

S: Interesting that you say that. I recently had a long conversation with the HR 

Manager of the ‘Schlosshotel Kronberg’, a five-star hotel. She told me that they 

had to close two F&B departments because they were not able anymore to staff 

them properly. They could not be the employer that they were always aiming to 

be. They are now choosing the strategy of doing less business with less 

employees because they are scared that those will also go eventually.  

W: The Frankfurter Hof also had a related problem and decided to only allow a 

maximum capacity of 70%.  

S: Yes indeed, and this also effects young adults that are about to choose either a 

study or an apprenticeship. The reputation is pretty bad and nearly none of my 

students recommends the apprenticeship to friends or family. There are the same 

keywords mentioned every time: high work pressure, overtime, staff shortage, 

aggressive guests and so on.   

W: Yes, I think that is one of the biggest challenges that we have in the near future: 

to make the hospitality industry more attractive again and to show the beauty of 

the job. If the staff shortage is not a severe issue anymore, the advantages of an 

always changing work environment, challenging events, interesting conversations 

and interactions and the impact of happy customers will consequently attract new 

talents.  

S: I have more and more the feeling that we are facing a crucial decision as 

industry: we have to make sure that we don’t lose our young talents and let them 

spread negative news about the hospitality industry. We need to engage with 

them, to spark the flame for exactly what you have said and why you initially 

decided to join the industry. I really think that now is a very good time to 

investigate in alternative HR solutions. On the one hand we have the issue with 

staff shortage and lack of offspring as well and on the other hand the experience 

and interaction with technology increase significantly. To be honest with you, I 

wouldn’t call ‘Bellabot’ a social robotic since it is more of a delivery assistant. 

Terminology additionally helps with the acceptance since a social robot implied 

that your personal competences are compensated. Maybe something to think 

about.  
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W: Yes, an interesting approach however difficult, since this is the official term on the 

market. We have reached the end of the interview, thank you very much for your 

time and the valuable input. 

S: You are more than welcome, hope I was of some help. Best of luck with your  

thesis. 
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7.7  Hardware components considered 
 

Pudu Technology Inc. 

A Chinese manufacturer suppling WELBO with ‘Bellabot’, a social robot specialized in 

navigation and the transportation of objects. It is currently in action at various customers 

such as different Hajé restaurant locations in the Netherland (Pudu Robotics, 2022). 

Bellabot is the only hardware component offered by WELBO that is not fitted with their 

self-developed software, leading to a limited API (van Oers, 2022).  

United Robotics Group (URG) 

URG is a subsidiary of the RAG-Stiftung in Bochum, and since April 2022 the parenting 

company of Softbank Robotics Europe (SBRE), making them the exclusive retailer of the 

social robotic hardware ‘Pepper’ in Europe (URG, 2022). Pepper is a humanoid robot 

released in 2014 and specialized in mimicking human alike emotions, mainly 

implemented for reception and entertainment tasks in various companies. There will be 

no successor for Pepper, which will eventually result in a support stop from Softbank 

(Lewis, 2021).  
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7.8 Theoretical application in hotel businesses 
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7.9 Overview of the OpEx-Model 
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7.10 ISO 27001 Certification  
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7.11 Old Application Setup  
 

 

                      Screenshot xx: Old Application Setup 
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7.12 Duration of interactions 
 

 

Screenshot 4: Average interaction duration old application 

 

Screenshot 5: Average interaction duration new application   
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7.13  Mapping old application  
 

 

Screenshot 6: Old ground floor map of the Amsterdam HTH campus 
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7.14 Mapping new Application  
 

 

Screenshot 7: New ground floor map of the Amsterdam HTH campus 
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7.15 Tap to engage 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Picture 2: Tap to engange 
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7.16 Greetings Overview 
 

 

 

Screenshot 8: New greetings overview  
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7.17 Decision Tree Snippet 
 

 

 

 

 

Screenshot 9: Decision Tree Snippet



LyCar Company Project Report  Paul Werner 701835 

81 

 

7.18 Improving Engagement 

 

Infographic 2: Improving respondents’ engagement at the front des
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7.19 Cooperation with Hotelschool Front Office 

Team  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

            Picture 3: Cooperation with the front office employees 
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Additional response gathering 

 

Picture 4:  Data Analytics Class interacting  
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7.20 Data Consent Ms Sailer-Burckardt 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Screenshot 10: Data Consent Ms. Sailer Burckhardt 

  



LyCar Company Project Report  Paul Werner 701835 

85 

 

7.21 Data Consent Mr. Heck 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Screenshot 11: Data Consent Heck 
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7.22 Data Consent Mr Leitgeb 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Screenshot 12: Data Consent Mr. Leitgeb
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7.23 Newly launched social robots  
 

 

                          Infographic 3: Newly launched robot hardware (Equip Hotel, 2022)
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7.24 Cronbach’s Alpha Inviting  
 

 

 

 

Table 10: Cronbach’s alpha inviting 
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7.25 Cronbach’s Alpha Care 
 

 

 

Table 11: Cronbach’s alpha care 
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7.26 Cronbach’s Alpha Comfort 
 

 

 

Table 12: Cronbach’s alpha comfort 
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7.27 Measuring differences 
 

 

 

 

Table 13: Measuring differences between the old and new experiment
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7.28 Historic weather data 
 

  

Screenshot 14: Historic Weather Data Amsterdam (Meteostat, 2021) 

 

  

Screenshot 15: Historic Weather Data Amsterdam (Meteostat, 2021) 
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7.29 Company Newsletter December 
 

 

                Screenshot 16: WELBO December Newsletter 
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7.30 Dissemination to fellow LYCar students

 
Screenshot 17: Online meeting with fellow student
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7.31 Dissemination WELBO all-staff meeting 
 

 

 

                             Screenshot 18: All staff meeting 
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7.32 Dissemination HTH research center 
 

 

 

 

 

Screenshot 19: Email to Klaas Koerten 
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7.33 Dissemination Industry Expert 
 

 

 

 

Screenshot 20: Dissemination industry expert 
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7.34 Proposal Feedback 
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7.35 Prove of CLP/CLT pass and credits 
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7.36 Client Evaluation Form 
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7.37 Proof of upload 
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8 Wordcount  
 

 

 

Total word count: 10190 (Main Body) + 785 (in prictures and screenshots) = 10975 



LyCar Company Project Report  Paul Werner 701835 

106 

 

 

 

 


