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Introduction

AI and Robot become more pervasive



Smart Hotel

Also Known as robot hotel?, hotel of the future.

Interaction through technology

Lodging operation that actively makes the whole utilization of 
advanced technologies for interaction with guests and service 
offerings while minimizing manpower (Kim, Lee, and Han 2020)

Sustainable Practice (e.g., energy consumption)
Use innovative technologies to minimize ecological impacts and 
attain goals simultaneously, amplifying the use of resources which 
promote sustainable consumer behavior (Midden et al, 2007)

Technology:

• IoT Sensors, Chatbot, Delivery Robots, Mobile Apps, Voice Control, 
Smart TV, Facial Recognition, Virtual Reality, etc.

Aim
- Improve interaction & convenience

Characteristic
- New business model / Marketing practice
- Manpower minimialization
- Energy-efficient operation
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Goal! - Understand the factors leading to the adoption failure of service robots

Introduction (cont…)

20192015



Introduction (cont…) Henn-na Hotel



Related Work (cont…) Ottawa et al. (2017)

• Robot improve efficiency of hotel operations

• Robot are not intended to replace human

• Robot reduce human employee emotional labor

• Human task become more and more general

• Expectation: Guest will tolerate robot defect

Henn-na Hotel Strategy

Customer-centric?



Related Work

• Similar method
• Perception vs Reality?

Mining 1569 user 
comment from two 
videos

Yu 2019



Related Work (existing Human-Robot Interaction Framework)

• 18 generally applicable design guidelines 

categorized into 4 categories

• Good starting point for design implication

• Usability, Social Acceptance, User Experience, Societal Impact

• Different method need to be used to capture different 

dimension?

• Online sources (e.g: online reviews) were not dicussed

Interaction Design



Thematic analysis 
(Braun and Clarke, 2006)

250 Negative 
Online Review

923 Online Reviews
Multiple language

Machine + Human 
translation

Reviewer name

Title

Comments

Date

• Human 

Interventions (69)

• Usefulness (135)

• Efficiency (19)

• Ease of Use (74)

• Embodiment (43)

• Expectation Gap 

(24)

Online Review

Henn-na Hotel

Only include 
reviews

that contains 
negative coments 

toward robots

Themes

Methodology

4 popular hotel 
bookings site

Scrape everything, but only
focus on comments

Goal! - Understand the factors leading to the adoption failure of service robots



Results
Human Interventions

Usefulness

Efficiency

Ease of Use

Embodiment

Expectation Gap
“.... The reason I chose the strange hotel was that I wanted to 
experience the hotel where robots handle every job, but I met the 
staff at check-in and explained. It was disappointing ....”

“We got to the counter with two dinosaurs and a woman robot, but it is 
not fully staffed by robots. As soon as we got in, a member of the staff 

asked for our passports and tried to process the check-in. We told her to 
step off since we wanted to check in with the robots.

reviews indicating 
instances in which 
guests cannot 
accomplish a certain 
goal with the service 
robots. 

“.... Human and dinosaur robots are at the front to process my 
check-in. However, my credit card was not recognized many 

times during the payment, and a real person came out after all, 
and it took more than 20 minutes at the reception ....” 

“.... Check in with the dinosaur robots wasn't smooth. We needed 
help from a staff member. Didn't recognize my passport scan ....”

-P103

-P834

-P458

-P764



Results
Human Interventions

Usefulness

Efficiency

Ease of Use

Embodiment

Expectation Gap

whether the service 
robot can provide 
useful functions 
guests need 

“usable” versus “useful” 

Double-edge-sword ~ Annoying

“.... There was a robot in our room, Churi. I talk to it and turn on and off the TV and 
lights. However, suddenly in the middle of the night, Churi said, ' I could not hear 
you, could you say it again?' and I was surprised and jumped up. It is a hotel where 
guests are awakened many times and lack of sleep for many times.”. 

- P739

Tend to compare with existing products

“.... Robot in room was not very smart and had minimal options. 
Siri, Google, and Alexa are all much smarter and more fun ....” 

“.... There was a small robot named Churi in the room, but I was disappointed with its 
low level of conversational skills. I did not find it useful to provide information about 
time and weather, or to turn the electricity on / off (but not to operate the TV or air 
conditioner). I think that it would be more interesting if it can show concierge skills ....” 

“.... I thought the “dinosaurs” would be more like Siri or Alexa. They were not-
they just responded to the input from the tablet mounted on the desk. I had 

questions that could not be answered by recorded tablet input responses ....” 

Didn’t fulfill guest need

-P89

-P807

-P79



Results
Human Interventions

Usefulness

Efficiency

Ease of Use

Embodiment

Expectation Gap

whether guests 
perceive service 
robots as efficient 
enough to accomplish 
specific tasks 

“.... Checking in was irritating. The computer system was 
not working correctly, and it took way longer than it 

should have ....” 

“.... to turn the lights on and off in the room took ages. 
As the robot that turns it on did not work properly and 
kept overheating ....” 

“.... Auto check-in takes a frustratingly long time, making 
the novelty robot aspect of the hotel disappear ....” 

“.... I think it is not necessary to use an automatic luggage 
carrier that delivers luggage to the room as it is slow ....”

-P823

-P90

-P88

-P48



Results
Human Interventions

Usefulness

Efficiency

Ease of Use

Embodiment

Expectation Gap

whether the interface 
allows users to 
become familiar with it 
quickly, and be able to 
make good use of its 
features. 

“.... Various procedures took time to understand the 
mechanism ....” 

“.... The check-in screen was a bit confusing and hard to type ....”

“.... Check-in confirmed the name by voice input on the 
terminal, but did not recognize it easily .... ”

“.... I tried to use facial recognition to open the room door. However, its 
accuracy was low. Therefore, I decided just to use the card key ....”

“.... The facial recognition didn’t guarantee better security. After registering 
with my face, when I tried to authenticate with the face of a non-registered 
friend, it opened. This is no good ....” 

Security concern

“.... It was inconvenient that I had to respond to many questions 
asked by the kiosk ....”

Procedure

-P870

-P418

-P283

-P745

-P761

-P778

Accuracy

Accuracy

Design

Procedure



Results
Human Interventions

Usefulness

Efficiency

Ease of Use

Embodiment

Expectation Gap

refers to morphology, 
encompassing the 
whole-body 
communication with 
both verbal & non-
verbal behaviors. 

“.... The puppets that we see at the front desk move and 
have a speaker but they are not interactive. They tell us 
to fill out a paper form and then step over to a machine 
similar to a train ticket to check in and receive our key.”

- P854



Results
Human Interventions

Usefulness

Efficiency

Ease of Use

Embodiment

Expectation Gap

Discrepancies 
between their prior 
beliefs and 
perceptions and 
their real 
experience after 
arriving at the hotel

“.... The place is not a high tech as advertised! ....”

“.... Nothing like the original Henn-na Hotel in Nagasaki 
that we saw on TV, when Joanna Lumley did a program 
on Japan, ....”

“Read many mixed reviews but due to the novelty component, I 
want to try it. Not the easiest place to get to but ended up 

catching the train from Fukuoka airport with only one transfer ....”

“.... The robots are just a marketing gag - only able to speak a few sentences 
and tell us to use the machine next to them to check in. Promoted as a non-
human hotel but we had a person by our side asking to take passport copy 
seconds after we started the check in at the machine. Also, cleaning is not 
done by robots, and even the robot lawn mower is followed and monitored 
by a person. Very disappointing since we only came to see the robots and 
did not care about the amusement park at all. ....” 

-P120

-P123

-P761

- P828



Discussions

Themes are intercorrelated

“human intervention” and “expectation gap”

“.... I thought the “dinosaurs” would be more like Siri or Alexa. They were not- they just responded 
to the input from the tablet mounted on the desk. I had questions that couldn’t be answered by 
recorded tablet input responses ....” 

“.... The reason I chose the strange hotel was that I wanted to experience the hotel where robots 
handle every job, but I met the staff at check-in and explained. It was disappointing ....”

-p458

“embodiment”, “usefulness”, and “expectation gap”

-p79



Discussions

Perception Reality
Yu (2019) Our Study

Everyone can leave coments Guest’s actual experience

Similiarities

Differences“creepy”, “scary”, and “weird”

Animacy  - mechanical

perceived intelligence usefulness

embodiment

“cute”, “cool”, “amazing”

How marketer can handle this reaction?



Discussions

Hotel strategy (Ottawa et al., 2017)

Guest Expectation Too High?

Start to re-think how to manage customer expectation

Customer Centric?

Marketing

“.... The robots are just a marketing gag - only able to speak a few sentences and tell us to use the machine 
next to them to check in. Promoted as a non-human hotel but we had a person by our side asking to take 
passport copy seconds after we started the check in at the machine. Also, cleaning is not done by robots, and 
even the robot lawn mower is followed and monitored by a person. Very disappointing since we only came to 
see the robots and did not care about the amusement park at all. ....” 

- P828

Expectation Gap?

Guest tolerate Robot’s defect

Guest tolerance toward Robot’s defect were vary

Create High expectation



Discussions

Human-AI interaction Guideline

Make clear what system can do

Make clear how well the system 

does what it can

Design efficient invocation

Embodiment

Expectation Gap

Usefulness

3 out of 18



Design Implications

vs

Self-Service Technology vs Robot Carefully Identify User Flow
Testing many scenariosMore Multimodal Interaction

Robot as 
personal intelligence assistants

Enhance robot’s intelligence 

Is Human needed? Manage Guest Expectation
Clearly demonstrate

what robot can and can’t do
in marketing campaign

Is Presence needed? 
Is Intervention needed?

Think Further of the future of 
in-room technology and design

More meaningfull information 
and in-room entertainment
(e.g.: game, dance, singing, 

exercise, etc)



Conclusion, Limitations, and Future Work

One case study

Six inter-correlated factors 
leading to the adoption failure of 
service robots in Henn-na Hotel 

• Human Interventions

• Usefulness

• Efficiency

• Ease of Use

• Embodiment

• Expectation Gap

Limitation

Sample representation

Future WorkSummary

Multiple Case Studies

One data sources Multiple Data Sources

In-room
service robot in 
hospitality context
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Introduction

• Research Questions:
• What are the factors that influence consumers’ switching intention in choosing smart hotel services in 

accommodation?
• How do these factors influence consumers’ switching intention?

• Why Switching Intention, and How it is different than Use intention?
• Switching consider total abandonement of current behavioral (I will never go to non-smart hotel ever)

• Losing customer loyalty and revenue for Non-Smart Hotel (Keaveney 1995)

• Context
• Smart Hotel ‘FlZoo’ by Alibabra in Guangzhou, China
• We underly the idea of having less or no human interaction during stay to our participant

• How our study different than prior studies?
• Antecedent

• Prior studies only focuses on perceived performance (Kim, Lee, and Han, 2020), expected benefit (Kim, Montes, and Han, 2021), experiential dimension (Chen et al. 2018), and 
distinct dimension of smart hotel (Kim and Han, 2021)

• Our study add origin factors of non-traditional hotel as push factor into the equations (Excess Service, Low Service, and Boredom)
• Consequences

• Prior studies investigated visit intention (Kim and Han, 2021), Attitude (Kim, Lee, and Han, 2020), and Customer Satisfaction (Chen et al. 2018), Word of Mouth (Kim, Lee, and Han, 
2020)

• No prior studies investrigating switching intention have been conducted in the context of smart hotel.



Prior Studies

Authors Theoretical 
Framework

Sample IV DV Moderator

Kim and Han (2021) Customer Experience 315 US Sample Convenience and Control, 
Maintenance and Safety, 
Untact Environment, and 
Personalization

Visit Intention -

Kim, Montes, and Han 
(2021)

Value-Attitude Model 270 US Sample Expected Benefit (Efficiency, 
Personalization, 
Entertainment, Safety and 
Security)

Percive
Attitude Value
Behavioral Intention

Age
Gender

Kim, Lee, and Han (2020) Perceived Performance 283 US Sample Perceived Performance 
(Efficiency, Ease of Use, 
Reliability, Convenience, 
Control)

Attitude, WOM Optimism, 
Innovativeness

Chen, Tzeng, Tham, and 
Chu (2018)

Experential Marketing 510 Taiwanese 
smart hotel guest

Sense, Feel, Think, Act, Relate Customer Satisfaction, 
Information Sharing, 
Intelligent Operation

Social Distance
Event Distruption



Introduction (cont…) FlyZoo Hotel



Push-Pull Mooring (Bansal, Taylor, James, 2005)

Switching 
Intention

Push Effects

Mooring 
Effects

Pull Effects

factors that motivate 
people to leave an 
origin

Mooring factor may 
hinder or promote 
switching intention

pull factors is related 
to the factors that 
attract users to 
alternatives.

PPM applications

Services

Smartphone Brands

Contractual Services (Wirtz et al. 

2014)

Mobile payment

Information System

ERP System

Tourism

Airlines (Jung et al., 2017)

Hotel and AirBnB (Yan et al., 2019)



Proposed Theoretical Model – Direct Effect

Switching 
Intention

Boredom

Untact 
Environment

Low Service 
Employee

Excessive 
Services

ControlPersonalization

Need for 
Human 

Interaction

Computer 
Self-Effiacy

Push Factors

Mooring Factors

Pull Factor

H1 (+) H2(+) H3 (+)

H4 (+) H5 (+) H6 (+)

H7 (+)

H8 (+)



Proposed Theoretical Model – Moderating Effect

Switching 
Intention

Boredom

Untact 
Environment

Low Service 
Employee

Excessive 
Services

ControlPersonalization

Need for 
Human 

Interaction

Computer 
Self-Effiacy

Push Factors

Mooring Factors

Pull Factor

H9 – H-14

H15 – H20



232 US. sample
Amazon Mechanical Turk

$1 dollar compensation

Exploration 
Phase

Methodology

20 U.S Sample

Amazon Mechanical Turk

Goal:

Identify Relevant Push-

Pull-Mooring factors

Data 
Collection I

Data 
Cleaning

181 US.Sample

Straight Line Answer (e.g., 

7,7,7,7,7,7)

Suspicious Pattern Answer 

(e.g: 5,6,7,5,6,7, ....)

Inconsistent answer on 

reverse code questions

Data 
Analysis

fsQCA

Cross-cultural (PLS-MGA)

xxx Chinese sample

WJX (https://www.wjx.cn/)

Data Collection II
(on-progress)

Data  Analysis II
(on-progress)

Smart PLS 3.3.3

Two-step approach (Anderson & 

Gerbing, 1988)

• Measurement model

• Construct Validity and 

Reliability

• Discriminant Validity

• Structural model

• 5000 bootstrap sample

https://www.wjx.cn/


Demographic n %

Gender Male 121 66.9%

Female 60 33.1%

Age 25-34 93 51.4%

35-44 52 28.7%

45-54 18 10%

55-64 8 4.4%

Below 25 6 3.3%

Over 65 4 2.2%

Highest Education High School Degree 7 3.8%

College / Technical School 13 7.2%

Graduate Degree 65 36%

College Degree 96 53%

Experience in Smart Hotel Yes 122 67.4%

No 59 32.6%

Total Sample 181

Sample Demographic



Definitions & Item Samples (7-likert scale)

Contructs Definitions Operational Number of 
Questions

Sample Questions Source

EXCESS SERVICE Consumer irritation in 
result of having useless 
over (excessive) service 
that ignoring their 
demand / need.

Reflective 4 Excessive Greeting, 
Over-detailed 
Explanation, Forceful 
Service Delivery

Newly 
developed 
based on 
Tsun & Tsai 
(2020)

LOW SERVICE 
EMPLOYEE (LSE)

Failure on personal 
interation between 
customer and 
employees of the service 
firms

Reflective 2 Uncaring, Impolite, 
Unresponsive, 
Unknowledgable

Keaveney 
(1995)

BOREDOM Consumer unsatisfied / 
uninterested feeling by 
having same experience 
over and over again.

Reflective 3 Not enjoyable, exciting 
as previous visits

Ha and 
Jung (2013)

PERSONALIZATION Tailoring service to 
customer preferences.

Reflective 3 I would use to 
communicate with my 
preffered language

Kim and 
Han (2020)



Definitions & Item Samples (7-likert scale)

Contructs Definitions Operational Number of 
Questions

Sample Questions Source

UNTACT Customer perception on 
benefit having service 
delivery involving minimal or 
no human ineraction

Reflective 3 I will be more relaxed 
without having 
interaction with human

Kim and 
Han (2020)

CONTROL The extend of which 
consumer have control over 
what they can want to 
request/receive

Reflective 3 I wil hold a lot of control 
over requesting and 
receiving service that I 
wanted

Kim and 
Han (2020)

NEED FOR HUMAN Degree of customer 
preference toward human 
services

Reflective 2 Human providing 
service is enjoyable 
and important

Dabholkar 
and Bagozzi 
(2002)

SELF-EFFICACY Judgment of consumer’s 
capability to opearate 
computer

Reflective 4 I confident to use AI 
and robotic service 
even when no-one 
around telling what to 
do

Bhattacherj
ee and Park 
(2014)

SWITCHING Consumer intention to switch 
their loyalty to one brand to 
another

Reflective 4 (Whenever possible) I 
prefer to stay at smart 
hotel;

Chang et al. 
(2014)



Construct Reliability and Validity
Measurement Model

Contructs Cronbach’s 
Alpha (>0.7)

Rho_a (0.7) Composite 
Reliability 

(>0.7) 

Average 
Variance (>0.5)

Inner VIF
(<3.3)

EXCESS 0.917 0.918 0.942 0.801 1.645

LSE 0.922 0.926 0.950 0.864 2.037

BOREDOM 0.903 0.906 0.939 0.838 2.763

PERSONALIZATION 0.738 0.740 0.851 0.656 1.699

UNTACT 0.758 0.763 0.860 0.673 2.280

CONTROL 0.830 0.838 0.996 0.662 2.602

NEED FOR HUMAN 0.887 0.921 0.911 0.632 1.699

SELF-EFFICACY 0.780 0.792 0.857 0.599 2.203

SWITCHING 0.857 0.859 0.903 0.699 -



Discriminant Validity (HTMT)
Measurement Model

All constructs < 0.85, except personalization & control (< .90)

Contructs
BOREDOM CONTROL EXCESS LSE

NEED 
HUMAN

PERSONALI
ZATION

SELF -
EFFICACY SWITCH UNTACT

BOREDOM

CONTROL 0.324

EXCESS 0.618 0.388

LSE 0.771 0.249 0.375

NEED HUMAN 0.409 0.436 0.437 0.299

PERSONALIZATION 0.261 0.894 0.335 0.225 0.432

SELF-EFFICACY 0.395 0.744 0.345 0.306 0.672 0.791

SWITCH 0.529 0.801 0.677 0.386 0.423 0.749 0.548

UNTACT 0.572 0.803 0.454 0.49 0.289 0.76 0.641 0.793



Discriminant Validity (Fornell-Lacker)
Measurement Model

All constructs < 0.85, except personalization & control (< .90)

Contructs BOREDOM CONTROL EXCESS LSE
NEED 

HUMAN
PERSONALI

ZATION
SELF -

EFFICACY
SWITCH UNTACT

BOREDOM 0.915

CONTROL 0.281 0.813

EXCESS 0.564 0.344 0.895

LSE 0.703 0.216 0.345 0.93

NEED HUMAN 0.366 0.409 0.4 0.269 0.795

PERSONALIZATION 0.214 0.698 0.281 0.185 0.372 0.81

SELF-EFFICACY 0.329 0.605 0.297 0.266 0.563 0.606 0.774

SWITCH 0.468 0.681 0.602 0.344 0.402 0.598 0.459 0.836

UNTACT 0.477 0.642 0.383 0.409 0.259 0.568 0.5 0.644 0.82



Results
Structural Model

Switching 
Intention

Boredom

Untact 
Environment

Low Service 
Employee

Excessive 
Services

ControlPersonalization

Need for 
Human 

Interaction

Computer 
Self-Effiacy

Push Factors

Mooring Factors

Pull Factor

4.271 1.046n.s 0.532n.s

1.972 2.734 3.033

1.329n.s

1.659n.s

R2 = 69,4%
SRMR = 0,0652.326(-)



Theoretical and Managerial Contributions

• Managerial

• Non-Smart hotel should carefully manage their service level (not to low, but also not excessive) if they want to 

retain their customer in the future.

• For Smart Hotel owner and manager, it is important to design and market “Untact Environment, Control, and 

Personalization”

• Theoretical Contributions

• We are the first to investigate switching intention

• We are the first to employ PPM in the context of smart hotel, providing more comprehensive research model 

compared to previous study.

• Introduce the importance of excess service as pull factor from non-smart Hotel

• Empriically tested moderating effect of Need for Human Interaction between Untact Environment and Switching Intention



Conclusion, Limitations, and Future Work

Not consider other 
relevant constructs

Using PPM Frameworks, we 
identify several important factors

Push

• Excessive Service

Pull

• Untact Envinronment

• Control

• Personalization

Mooring

• Need for Human Interaction (-

on UE and SW)

Limitation

Symetric approach

Future WorkSummary

Perceived Risks 
(e.g., performance risk, physical risk, 

physiological risk, privacy risk, convenience 
risk, etc)

fsQCA (asymetric approach)

Discrete Choice Analysis

US.Sample
Cross-country

Cross-cultural

“Less to no human 
interaction”

Level of Automation
Hotel Segment (Low, Mid, High)

Stay Purpose (Business vs Leisure)

AI and robotic tech 
Still in infancy phase



Additional Research Opportunities

In-room
service robot in 
hospitality context
(see Tussyadian and  
Miller, 2019)

nudge

Actual Sustainable 
Consumer Behavior
- Energy Use
- Towel Use
- Etc
Well-being
- Loneliness

Hotel will unlikely
develop their own
robot /AI from 
scratch

Competitive 
Advantage

Design to
Differentiate
(e.g., morphology,
Personality, etc)

How hotel sustainable practice 
through AI tech (e.g: energy 
conservation) can be designed to 
become more appealing to consumer?

Stay Intention
Willingness to Pay
Co-creation

How Indonesian consumer & hotel-employee react on the introduction of robot?
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