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The purpose of this study is to analyze the characteristic of quality attributes of smart hotels by using a SERVQUAL-IPA
model, focusing on Chinese, which has the most proactive approach for the adoption of smart hotel system. Toward this goal,
six quality factors —tangibles, reliability, assurance, responsiveness, empathy, and playfulness —were extracted through factor analy-
sis, and IPA was used to appraise the degree of importance and satisfaction for each quality attribute. As a result of the
SERVQUAL-IPA model, quality attributes were categorized into four groups of 'keep up the good work,' 'possible overkill," 'low

priority, and 'concentrate here.'

devices can assist customers in emergency situations’,

. Furthermore, it was concluded that there is a need to focus on the following elements:

‘smart

‘when the room control system identifies customer needs, the staff can

provide prompt service’, ‘development and improvement of mobile applications that enable customers to control room amenities’,
‘regular maintenance for smart devices’, and ‘providing data-driven personalized recommendations through customer activity data

analysis’.
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144 Liang Zhou - Jaehee Kim
{Table 1> Quality Attributes of Smart Hotel Service
Factors Quality Attributes
Q6. A system for controlling lighting, music, temperature, and curtains in a room
Q7. Control of room settings such as check-in/check-out, smart key, temperature, lighting, window blinds, and thermostat via
a mobile app
Q8. Delivery robots and cleaning robots
Tangibles Q9. Digital TV providing information about hotel services
Q10. AI assistant performs tasks such as controlling in-room devices and providing travel assistance by using voice
commands (e.g., Tmall Genie, Amazon Alexa, Google Home, Apple Siri)
QI11. Authentication/verification to access guest areas and services by using facial recognition (e.g., rooms, swimming pools,
gyms, business centers)
Q12. Enabling customers to play VR games
Q13. Smart devices used in smart hotels do not experience errors
Q14. Al robots and Al assistants in smart hotels can actively communicate with customers
Lo Q15. Smart devices can accurately deliver the promised services
Reliability - - - —
Q16. Smart devices can assist customers in emergency situations
Q17. Smart devices effectively accommodate customer’s needs
Q18. The staff effectively accommodates customer’s needs
Q19. Smart hotels have staff on-site to assist with tasks
Q20. Smart devices make customers feel respected
Q21. The staff makes customers feel respected
Q22. The staff is proficient with smart devices
Assurance - - . :
Q23. The staff receives appropriate support to proficiently operate smart devices
Q24. Customer information and data are intelligently safeguarded with confidentiality and regular password updates
Q25. Smart devices inspires confidence in the customer
Q26. Guest feels safe when using smart devices
Q27. The prompt handling of customer inquiries, requests, or demands by smart devices
. Q28. Smart devices proactively provide services
Responsiveness : ; -
Q29. 24-hour online customer service promptly addresses customer questions and requests
Q30. When the room control system identifies customer needs, the staff can provide prompt service
Q31. Guests can communicate with Al systems and robots in their preferred language
Q32. Guest preferences (e.g., room layout, meals, music) are well recognized and applied during their stay
Empathy Q33. Providing travel information on digital TVs or mobile apps (such as information about nearby restaurants, shopping, and
tourist attractions)
Q34. Personalized services (such as collecting customer data including birthdates to provide birthday gifts)
Q35. Feeling that smart hotel services are refreshing
Playfulness | Q36. Feeling curious about smart hotel services
Q37. Finding enjoyment in using smart devices
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Tangi-
bles

Relia-
bility

Assu-
rance

Responsi
veness

Empathy

Playful-
ness

Cron
bach's

Q21

0.762

Q22

0.773

Q23

0.768

Q24

0.666

Q25

0.670

Q27

0.715

Q28

0.802

Q29

0.736

Q30

0.865

.860

Q31

0.805

Q32

0.655

Q33

0.796

753

Q35

0.793

Q36

0.792

Q37

0.831

819

eigen
value

2422

3.164

8.880

2,054 | 1411

1.539

variance% | 8.350

10.909

30.620

7.082 | 4.864

5.306

KMO=.897, Significance level p=.000

* Principal Component Analysis (PCA)

* Varimax with Kaiser Normalization
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Q {Table 3> Results of Correlation Analysis
Q8 | 0.789 -
Q9 0.777 ' Tangi- | Relia- | Assu- [Respons Empath Playful-|Satisfac
Q10 0.764 bles | bility | rance |iveness| y ness | tion
Q11 0.729 Tangibles 1
QI3 0.766 Reliability | 3757 | 1
Ql4 0758 Assurance | 367 | 3417 1
QI3 0788 893 Responsiveness| 437 | 319" | 459" | 1
Ql6 0.775 - - - -
Q17 0723 Empathy 327 289 | .323 | .301 1
Q18 0756 Playfulness | 438 | 4187 | 3257 | 338" | 3437 | 1
Q19 0.743 . Satisfaction | .508™ | 408" | 406" | .404™ | 414" | 450" | 1
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Expected and Perceived Quality

Liang Zhou

1 A

Attribute | Expected | Perceived d p
Q6 3.824 3.753 -0.071 0.357
Q7 3.537 3.273 -0.264 0.004
Q8 3.707 3.679 -0.028 0.727
Q9 3.670 3.653 -0.017 0.846
Q10 3.605 3.759 0.154 0.061
Q11 3.139 3.028 -0.111 0.195
Q13 3.534 3.074 -0.460 0.000
Q14 3.506 3.580 0.074 0.438
Q15 3.531 3.168 -0.363 0.000
Q16 3.580 3.085 -0.495 0.000
Q17 3.571 3.497 -0.074 0.415
Q18 3.500 3.597 0.097 0.271
Q19 3.884 3.759 -0.125 0.129
Q20 3.832 3.727 -0.105 0.207
Q21 3.810 3.670 -0.140 0.087
Q22 3.784 3.773 -0.011 0.892
Q23 3.801 3.659 -0.142 0.102
Q24 3.080 3.523 0.443 0.000
Q25 3.628 3.139 -0.489 0.000
Q27 3.531 3.173 -0.358 0.000
Q28 3.125 3.091 -0.034 0.662
Q29 3.648 3.693 0.045 0.581
Q30 3.585 3.014 -0.571 0.000
Q31 2.997 3.628 0.631 0.000
Q32 3.631 3.264 -0.367 0.000
Q33 2.798 2.733 -0.065 0.396
Q35 2.895 3.491 0.596 0.000
Q36 3.094 3.125 0.031 0.691
Q37 2.994 3.568 0.574 0.000
Average 3.477 3.420
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<Figure 1> Results of IPA
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Au) S =7 5 & 4/ o] EIFHA aAA NS F, oA 2909 Q27 1A F9,
MAREH, AZAH(Low priority) 9ol &o £ 84 B 2o tidd AvkE gnjo &3 2], ‘Q30
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<Table 5> Classification of Quality Attributes According to the IPA Matrix

IPA Category

Quality Attributes

Q6. A system for controlling lighting, music, temperature, and curtains in a room

Q8. Delivery robots and cleaning robots

Q9. Digital TV providing information about hotel services

Q10.

Al assistant performs tasks such as controlling in-room devices and providing travel assistance by using voice
commands (e.g., Tmall Genie, Amazon Alexa, Google Home, Apple Siri)

(Possible overkill)

Q14. Al robots and Al assistants in smart hotels can actively communicate with customers

I Quadrant Q17. Smart devices effectively accommodate customer’s needs
(Keep :Vlz)rgl)e good Q18. The staff effectively accommodates customer’s needs

Q19. Smart hotels have staff on-site to assist with tasks

Q20. Smart devices make customers feel respected

Q21. The staff makes customers feel respected

Q22. The staff is proficient with smart devices

Q23. The staff receives appropriate support to proficiently operate smart devices

Q29. 24-hour online customer service promptly addresses customer questions and requests

Q24. Customer information and data are intelligently safeguarded with confidentiality and regular password updates
I Quadrant Q31. Guests can communicate with Al systems and robots in their preferred language

Q3s.

Feeling that smart hotel services are refreshing

Q37.

Finding enjoyment in using smart devices

I Quadrant
(Low priority)

QIL

Authentication/verification to access guest areas and services by using facial recognition (e.g.,
pools, gyms, business centers)

rooms, swimming

Q28.

Smart devices proactively provide services

Q33.

Providing travel information on digital TVs or mobile apps (such as information about nearby restaurants, shopping,
and tourist attractions)

Q36.

Feeling curious about smart hotel services

IV Quadrant
(Concentrate here)

Q7. Control of room settings such as check-in/check-out, smart key, temperature, lighting, window blinds, and thermostat

via a mobile app

HA = 24 7H/do]

“
=1 i =
e sd s FA S A% Were AAS.

NBY EANAE BE 2vkE gule] G710 F
44.1 F34Q7, Qi weel gael =g el 1 B AL, 97

FIHL ARSI AL, g A mEd 4 A weleh 47149 A WE Axsh, Fa A
& AsAG A ststel Aol Al Fol Buked 9 o dis) AsY 1 A FEOR AHAE A AT
2 AHgS A Wl BeRR AEE A7 A S S 9E 5 b g AaRe 2% Aol ek e o2
2 @ Wask w9 292 A4 A0 ARG SE o) Aol 04 HES Folm 1A ALEE B 4

Q13. Smart devices used in smart hotels do not experience errors
Q15. Smart devices can accurately deliver the promised services
Q16. Smart devices can assist customers in emergency situations
Q25. Smart devices inspires confidence in the customer
Q27. The prompt handling of customer inquiries, requests, or demands by smart devices
Q30. When the room control system identifies customer needs, the staff can provide prompt service
Q32. Guest preferences (e.g., room layout, meals, music) are well recognized and applied during their stay
o A2 BH JHM Yot 2 hastel thp WP 9B 54 2 488 5
3, 9% Azge g AEol S Bes

4.42 A1874(Q13, Q15, Ql16)

o ot oo Iy g X
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