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Abstract

This longitudinal study explored the change of consumer attitudes towards smart hotel technological services before and after the
pandemic. Based on expert interviews and literature collection, the topics of smart hotel services were extracted and summarized into
Jfour dimensions, namely, automatic reception, smart rooms, hotel intelligent services, and immersive artificial intelligence (Al) smart
systems. The questionnaire covered 27 technological service items, and each topic was measured in terms of its enablers and inhibi-
tors. Before the pandemic in 2019, a pre-test was conducted on 65 subjects using this questionnaire. Three years later, the same ques-
tionnaire was administered to the same subjects as a second test. A total of 57 valid questionnaires were collected and tested to un-
derstand the differences before and after the pandemic. The results showed that the enablers of the consumers’ attitudes significantly
increased, while the inhibitors significantly decreased. In individual dimensions, in addition to the dimension of automatic reception,
the enablers of smart rooms, hotel intelligent services, and immersive AI smart systems were significantly improved, while the inhibi-

tors were significantly reduced. In summary, COVID-19 had a catalytic effect on consumer attitudes towards the use of technological

services in the hospitality industry.
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1. Introduction

Technological applications have become an indispensable
factor in modern life due to the rapid development of artificial
intelligence (AI) technology. Everything from food delivery,
online shopping, mobile payments, reservations, ticket pur-
chases, car rentals, and even doctor registration can now be
completed over the network using mobile phones and apps
(Ramgade & Kumar, 2021). These technological services have
replaced many traditional service forms, creating new values
and experiences, and gradually forming new life patterns and
consumer behaviors.

However, with the advent of the digital age, technological
services are continuing to develop and apply to people’s lives,
and daily life is becoming inseparable from technology. The
proportion of services provided by technology has increased
significantly, in the process changing or replacing the tra-
ditional manual service mode [Pizam et al., 2022; Shin and
Jeong, 2022].

The rapid development of information and communica-
tions technology (ICT) has changed business operation pro-
cedures and the purchase intention of consumers in the hotel
and tourism industry [Leung, 2019]. Technological services
have assisted the service efficiency of hotels and reduced the
probability of service errors over recent years. Moreover, tech-
nological equipment has helped maintain the privacy of hotel
guests and improved the service quality of hotels. Even luxury
hotels, which rely on the attentive interaction between staff
and customers, have begun actively introducing technologies
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to enhance guest experience and satisfaction [Shin and Jeong,
2022]. At the same time, there are also consumers who do not
like technological services or think it is not humane enough
due to the absence of tenderness, the lack of interaction with
people, or privacy and security concerns [Leko, 2021; Yang et
al., 2021; Papagiannidis and Davlembayeva, 2022].

The outbreak of COVID-19 at the end of 2019 seriously af-
fected people’s lives and behaviors. Governments worldwide
took control measures in order to prevent the spread of the
virus, and people began to reduce the chance of contact with
others so as to reduce the spread of COVID-19. Internet opera-
tions, videos, remote control operations, online communication,
home delivery, and other means were used as much as possible
to address the limitations of normal face-to-face contact and
interaction during the pandemic [Qiu et al., 2021; Kaushal and
Srivastava, 2021; Ye and Law, 2021; Shen and Chen, 2011]. The
Freedonia Group, a U.S. market research firm, predicted that
the market will increasingly demand service robots, with their
usage surpassing that of industrial robots. At present, consum-
ers have gradually adapted to engaging in situations without
human entities, through which they can complete business and
consumption behaviors.

In terms of hotel services, the change in demand caused by
the pandemic has promoted the development of automated and
intelligent service types and reversed the old service mode that
was highly dependent on people in the past [Rivera, 2020].
Technological services in hotels have gradually replaced
manual services. At the same time, scholars from the hotel
industry have also called on hoteliers to further strengthen
the service functions of contactless technologies to ensure the
health and safety of guests during the pandemic period [Hao
et al., 2020; Jiang and Wen, 2020]. Moreover, the new normal
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of the hotel industry in the future has shifted from a high-tech,
high-contact focus to one that is high tech and low contact
[Hao, 2021]. Is the trend of hotel development moving towards
introducing automated technology and Al robots into the hotel
service mode? This is a topic of great interest and concern to
both hoteliers and consumers.

This study summarized four dimensions of smart hotel
service types and developed a questionnaire with 27 items on
smart hotels for the hospitality industry based on the prelimi-
nary research results in 2019 [Yu and Hsu, 2019]. A total of
65 subjects were tested with this questionnaire to explore con-
sumer attitudes toward hotels introducing smart technological
services. The large-scale COVID-19 outbreak occurred three
months after the completion of the questionnaire from the pre-
liminary study in 2019. Person-to-person contact service was
avoided, triggering the motivation of this study to investigate
whether the high-tech, low-contact services of smart hotels
would promote the positive attitude of the subjects. The study
was conducted in a longitudinal manner three years later, after
the pandemic had slowed. At this time, the same questionnaire
content and the same samples were used for testing to under-
stand the differences in attitudes towards Al smart hotel ser-

vices before and after the pandemic.

2. Literature review
2.1 Smart hotel service indicators

As the younger generation becomes an important market in
the hotel industry, the introduction of technological services
has become a necessary condition for hotels [Delporte, 2018].
Thus, more advanced technologies are needed to enhance the
guest experience [Nath, 2019]. For example, in-room voice
assistants can provide efficient service and convenience that
enhance the guest’s stay experience [Glion, 2018]. The term
smart hotel refers to an accommodation facility that uses the
Internet of Things (IoT), Al, machine learning, and a variety
of high-tech solutions in its operating system to improve guest
satisfaction and experience, as well as save labor.

Relevant literature on smart hotels states they are intelligent
hotels that adopt a series of new information and communica-
tion technologies (ICTs) [Wu and Cheng, 2018] and that use ar-
tificial intelligence and service concepts to provide customers
with a new intelligent experience [Xia, 2018]. There are also
unmanned smart hotels in the market, which have a perfect
Al smart system in which hotel management and services can
be achieved through information and networking [Nieh et al.,
2021].

However, consumers are unfamiliar with smart hotels [ Yang
et al., 2021], and the definition and service content of smart ho-
tels in academia is not unified or comprehensive [Leung, 2019;
Domanski, 2020; Nieh et al., 2021]. Smart hotels are still in
the embryonic stage, as they are a relatively innovative hotels
[Leung, 2019; Fu et al., 2022]. Moreover, the number of smart
hotels on the market is few, the degree of intelligence is incom-
plete, and only a few consumers have actual accommodation
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experience.

To fully define the scope of smart hotels, the Industrial De-
velopment Bureau of the Ministry of Economic Affairs com-
missioned the Market Intelligence & Consulting Institute (MIC)
to implement the 2019 Smart Hotel Multi-Functional Robot
Integrated Service System Development Program [Bureau of
Industry of the Ministry of Economic Affairs, 2019] to collect
literature and expert interviews in order to explore the content
of smart hotel technological services. The content of the smart
hotel technological service indicators in this study were based
on a preliminary study of the program results report, meeting
minutes, expert interview records, and other documents. A
total of 27 technological service indicator topics were extracted
and summarized as the four dimensions of automatic recep-
tion, smart rooms, hotel intelligent services, and immersive Al
smart systems [Ministry of Economic Affairs, 2019; Yu and
Hsu, 2022].

2.2 Technology readiness of consumers

Parasuraman [2000] proposed the concept of technology
readiness (TR), which is defined as “people’s tendency to ac-
cept and use new technologies to accomplish their daily life or
work goals”. The structure of this construct can be divided into
a positive direction (enablers) and a negative direction (inhibi-
tors). The enablers include optimism and innovativeness, while
the inhibitors include discomfort and insecurity.

Users’ technology readiness mainly consists of two factors:
enablers and inhibitors. Due to diverse personal needs, differ-
ent conditions will affect individuals’ technology readiness,
including positive optimism and innovativeness, which enable
people to want to use technological products or services, thus
improving the degree of technology readiness. In contrast, the
inhibitors generated by negative discomfort and insecurity re-
duce people’s technology readiness and willingness to use it. In
the face of technological products and services, the higher the
technology readiness of individuals, the higher the willingness
to use it, while the lower the technology readiness is, the lower
the willingness to use it.

The COVID-19 pandemic has changed people’s behavior
patterns and consumption perceptions. Due to the reduction of
human contact in order to prevent the spread of the pandemic,
a large amount of consumption behavior has shifted to online.
According to the 2020 statistics of Taipei Fubon Commercial
Bank, Taishin International Bank, and Hua Nan Commercial
Bank, the trading volume of people using digital channels such
as Internet banking and mobile banking since the outbreak of
the pandemic showed a significant growth of more than 30%
compared with 2019 [Chen et al., 2022], indicating that the pan-
demic has had an impact on consumers’ technology readiness
regarding the use of technological services. At the same time,
unmanned smart hotels with intelligent technological services
in the market have attracted public attention. The service in-
novation of robot technology has been different from the tradi-
tional impression on the operating mode with hotel providing
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service with people as the main body in the past, improving
the public’s attention and motivation to use hotel technological
services [Nieh et al., 2021].

In conclusion, the COVID-19 pandemic has increased con-
sumers’ motivation to use technological products and services
and also affected the change of consumers’ technology readi-
ness. Although consumers have positive perceptions of the
optimism and innovativeness for smart hotel services, they
also have negative perceptions of discomfort and insecurity.
Therefore, this study intended to explore the influence of
consumers on the technology readiness of smart hotels after
the COVID-19 pandemic, namely, the change of consumers’
perceptions of the enablers and inhibitors of smart hotels in
providing technological services. Based on the above, H1 and
H2 were proposed:

* HI: Consumers’ enabling attitudes towards the overall tech-
nological services of smart hotels are higher after the pan-
demic than those before the pandemic.

e H2: Consumers’ inhibiting attitudes towards the overall
technological services of smart hotels are lower after the

pandemic than those before the pandemic.

Further discussion on various dimensions of technological
services revealed that consumers had different feelings and at-
titudes. During the pandemic period, customers’ perceptions
on the self-service check-in and check-out procedures handled
by the check-in/check-out machines used for automatic recep-
tion, as well as the check-in and check-out procedures operated
by virtual robots providing information services, were changed
[Shin and Kang, 2020; Zhong et al., 2022]. Thus, H3 and H4
were proposed:

» H3: Consumers’ enabling attitudes towards automatic recep-
tion are higher after the pandemic than those before the pan-
demic.

* H4: Consumers’ inhibiting attitudes towards automatic re-
ception are lower after the pandemic than those before the
pandemic.

In addition, consumers’ demand for smart devices in hotel
rooms, such as using mobile phones or voice to control the
lighting, air conditioning, or audio and video equipment in the
room, has reduced the probability of touching the buttons of the
devices and has also improved the convenience, showing inno-
vation [Zhong et al., 2022]. Thus, H5 and H6 were proposed:

* HS: Consumers’ enabling attitudes towards smart rooms are
higher after the pandemic than those before the pandemic.

* H6: Consumers’ inhibiting attitudes toward smart room are
lower after the pandemic than those before the pandemic.

Furthermore, the application of service robots in hotel intel-
ligent services has provided consumers with luggage handling

services, in-room dining, and a variety of delivery, informa-
tion, and entertainment services. The services, assisted by
robots, have not only enhanced the convenience and sense of
technology but also increased the freshness and curiosity of
consumers through providing services that are loved and wel-
comed by consumers [Nieh et al., 2021]. Therefore, H7 and H8
were proposed:

* H7: Consumers’ enabling attitudes toward intelligent ser-
vices are higher after the pandemic than those before the
pandemic.

» HS8: Consumers’ inhibiting attitudes toward intelligent ser-
vices are lower after the pandemic than those before the pan-
demic.

In addition, with the increased familiarity with technology,
consumers have increased their demand for intelligent services
and are gradually gaining a higher degree of demand for ubiq-
uitous immersive Al environments. The consumption, check-
out, and personalized services can be provided by the hotel’s
Al services. Moreover, the hotels can always know the loca-
tion of the consumers, their moods, and real-time needs, thus
increasing the opportunity to immerse customers in exquisite
intimate services [Zeng et al., 2020]. Thus, H9 and H10 were
proposed:

* H9: Consumers’ enabling attitudes toward immersive Al
smart systems are higher after the pandemic than those be-
fore the pandemic.

* H10: Consumers’ inhibiting attitudes toward immersive Al
smart systems are lower after the pandemic than those before
the pandemic.

3. Research method
3.1 Questionnaire formation and pre-test

In the first stage of the preliminary study, literature discus-
sion and expert interviews were conducted to collect opinions
and establish 27 technological service indicators, which were
summarized into four dimensions and used to create the ques-
tionnaire items. The perceptions of the enablers and inhibitors
of each service indicator were taken as questions. The subjects
needed to evaluate the enablers and inhibitors for each item of
the service indicators at the same time. One to ten points were
applied to express the degree, using a 10-point Likert scale
with the highest degree of 10 and the lowest of 1.

After the questionnaire was formed, nine experts were in-
vited to conduct a pre-test in order to determine the appropri-
ateness of the 27 questions and test the expert validity of the
questionnaire. After the pre-test, the experts indicated that all
27 items should be retained and that no supplementary content
was required. Thus, it could be judged that the questionnaire
was fully developed and had good expert validity.
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3.2 Research structure

Based on the theory of technology readiness of consumers,
27 technological service indicators in four dimensions of smart
hotels were used in this study to empirically demonstrate the
impact of the COVID-19 pandemic on consumers’ technology
readiness. The research framework is shown in Figure 1.

3.3 Sampling and data analysis

Since smart hotels are still gaining popularity in the market,
fewer consumers have experience in staying smart hotels and
using technological services. An intentional sampling method
was therefore used in this study, aiming at taking relevant
experts and scholars with professional experience in hotel
management, hotel design, or tourism as the questionnaire
respondents. Due to the limited prevalence of smart hotels in
the market, there are few consumers who have experienced
staying in smart hotels and using technology services. In an
initial study conducted in 2019, purposive sampling was em-
ployed, targeting experts and scholars in hotel management,
hotel design, and tourism. The survey included 40 current sen-
ior executives in the hotel industry, 11 tourism and hospitality
professionals, 6 hotel information system operators, 5 experi-

enced travelers who have stayed in hotels, and 3 architects and

Before the COVID-19 pandemic

interior designers involved in hotel design and planning. These
participants responded to 27 questions related to the enablers
and inhibitors of smart hotel services.

The first questionnaire test of this study was conducted be-
fore the pandemic, in November 2019. A total of 65 question-
naires were distributed and 65 valid responses were collected.
The same questionnaire was also used to test the same group of
samples in December 2022, during the post-pandemic period.
A total of 65 questionnaires were distributed to the subjects in
the second survey, and 57 valid responses were recovered. Data
analysis for this study was conducted on the 57 samples tested
both times.

The experts and scholars were selected by the intentional
sampling method in this study. The parameters were not nor-
mally distributed, and the sample size was small samples.
Therefore, the Wilcoxon test of nonparametric two dependent
samples was adopted to test the differences between the ena-
blers and the inhibitors of consumers for various intelligent
services before and after the pandemic.

4. Research results

A nonparametric Wilcoxon correlation was used in this
study to test the cognitive differences between the enablers and

Post-pandemic period

3 H1

3 _ Enablers 1 »  Enablers 1

-

' o

: >

: . H2 o

3 © Inhibitors 1 » Inhibitors 2
A G

3 - Z H3

1 o 153 Enablers 1 > Enablers 2

: .S 2

L2 o

; 5] .2 ‘
: g H4 P
L E B Inhibitors 1 »| Inhibitors2 | |
: 3 Lo
: 5 P
DTl o
3 H5 :
' (: é Enablers 1 > Enablers 2 :
; 2 I :
' 2] = H
8 % " Ho |
: a =] Inhibitors 1 > Inhibitors 2
' 2 !

Enablers 1

Inhibitors 1

Dimension 3
Hotel intelligent
services

Enablers 1

Inhibitors 1

» Inhibitors 2

H7 3
»  Enablers 2
HS §
> Inhibitors 2 3
HY P
»  Enablers 2 b
HI10 P

Figure 1: Research structure

36



Journal of Global Tourism Research, Volume 9, Number 1, 2024

90y P8'Y 96'9 6v'9 UBIIN
. . . . 91e)s [BoI1S0[0YD
ey ws € 9 -Asd $1s9n3 oy} 03 SUIPI0OIL JUSWIUTEIINUS PUL JUIIUOD IOPIO SUIPUIWWOIIY Le
'y [S3Y 99 619 9yes [euostod oy Sutuad 9z
9¢ YL <L 61'L Q0IAI0S 9INJNJ IO BILP [BILI0ISIY SE $3sang Jo sjiqey oY) SuruIed] pue SUIpIoddY s001A108 papoou Surpiaoid KJoan <4
w001 9} AL §)s9nST USYM A[[BOTjRWIOINE UMOP -O® PUB ‘SoNIuopl SUIKJIIoA ‘JoIAeyoq jsond Swd)
60 86t 989 969 Sunnys fwoolr Yy Furus d10j0q SunyII| pue SuruonIpuod Ire dy) uo Suruwiny Jurspnr [910y d[oym Y ur AJojouyod) (Suru 7 -SAS JIeWS [V dAISIoWW]
‘spoau 11oy) Surdpnl pue sjsong Jo uOIILOO[ puk I0IABYAQ Y} SUIPUB)SIOPU[) -ULBIS 90B]) uonIus0da1 0oe] Jo 0a130p Y3y v
89t LS 19 SL'S Suruonisod uoreso| 1song own)-[eay] I
18°€ 89 SO'L 6€9 S3u39s 100]J 103RAD[T @
61y Se's vS'L S99 uondwnsuos Jo uoreWIIJuod JUNUN0dOY 1
s : ’ . yusmdimbs sured SOII10B) JUOWIUTE)IAIUD JUITI[[oIU
ov'y 18y or9 9T9 MA/Y JO K19LIBA B 1SOII[198] JUSWUIRLIIUD A)I[BaI [eNn}IIA/K)I[Bal pajudwdny oy ¥ e
[SN3 €Sy 19°L 169 SUOIJBAIOSI SUTUIP JUBINEISAIT [9]0Y-UI PUB JUIUIP WOOI-UI :FULIOPIO dUIUQ Surddoys pue uriopio jrews 61
LE°€ 65y 17°L 59'9 *019 ‘saneroads [20] ‘s11uaAnos [o3oy :Surddoys aurjuQ Surddoys pue 3uriapio jrews S SOO1AIOS JUSBI[[IUI [910F
18°¢ SLY S99 919 douepIns oInoy $10QOI AJIAIIS L1
vy 98°Y 969 6v'9 JOIAIAS UOnBWLIOJU] $10QOI AJIAIOS 91
96°¢ 97°¢ LOL L€9 SOLIDAI[OP JO AIdLIBA B pUR ‘Furulp wool-ul ‘9ge1ols pue Suljpuey a3e33n| $10q01 AJIAIAS SI
LT 0'¢ 15°8 98 juowdinbe Surdreys ssoja11m ouoyd a[1qou YIIM SIP JO UOISIAOI] suorje)s SuISIeyd SSA[AIIA ot
: : ) ’ SUOHOAUUOI AL pue (purwwod 2910A) Surdoasasnoy juadijoiu
ey 18 IsL sl quoyd 9[1qow SB [[9M SE ‘SUOI}OUN} UOBULIOJUT PUB SSIOJB JAUIAU] A ], HeWS p ’ 1o HFuesHIT €l
78°¢ wy 159 509 9010A AQ SISPUTWIAT W00 FUI[[0TU0D) (puewod 9o510A) Surdaasasnoy juadijRu] 41
89'¢ Y4z L LL'9 20104 £q [[e0 dn-osem pue [[eo Suruiow e Sureg (puewwod 2010A) Surdoasjasnoy jueSijjoiug 1
9°¢ 144 €59 91'9 9010A AQ Sure)INd WOoOoI AY) Jul[[0JIU0) (puewwod 2010A) Surdoasasnoy juaSijorug 01
SWOO0I JIBWS
€9°¢ 184 LL'9 LE9 99104 Aq SuruonIpuod Ire pue 3uneay ay) Jo Surpes arnjerodwa) Ay Surjjonuo) (purwwod 9010A) Surdoasasnoy Juadijjorug 6
89°¢ 9y 689 P9 90104 AQ SunySI| [RUONENILS PUR ‘SSAUIYSLIQ ‘FunyYSI WOOI 3y Sur[[0NU0) (purwwiod 90104) Surdoasasnoy Juadij[aiug 8
98°¢ 96 SL9 €€9 9010A £q "032 ‘QUINJOA PUB ‘[QUUBYD ‘YOIIMS )N S, A | WOOI 2y} FuI[[01IU0)) (puewwod 20104) Surdaayasnoy Juasijaiu] L
. . . . peay peal pue sud| ysSnoiy)
9y Is's 859 9 uonedIIuap! ‘st ‘oerns (wyed) 1o8ury ‘Suruueds 908 [UOIILOIJIIUIPI JLIJoWOIg UORELIHUIPY U [ E1A 100p oy ButuadQ 9
96'¢ ISy 89°L 6l'L dde suoyd oy1qow e ySnouy) Suruuess suoyd J[IQOJN  UOIIBOIFIIUAPI JudSI[oIUI BIA J00p o) Suruad() S
68t €€°S 78S 16'S 1s1u011d0091 10q0I [eN1IIA € [SNOIY) UOIIRULIOJUL JO SPULY [[& 10] SUDSY 9OIAIOS UOTJRULIOJU] %
9Ty 1Sy 96'L 6v'L SYSOIY 9OIAIIS-J[9S [SNOIY) UOIBULIOJUI SNOLIBA 0 SS90V 9OIAIOS UOT)RULIOJU] ¢
uondodar onewoy
60°S 98°¢ 18°S 98t $151U011d0991 J0qOI [BNLITA INO-Y03YD PUB UI-IIYD dIIAIIS-J[OS T
LE'S 9$°S S9'L 859 SQUIYOBW JNO-)IAYO/UT-) YD SITAIOS-J[2F JNO-Y03YD PUE UI-AYD OJTAIIS-F[OS I
porad orwopued porrad orwopued
ormopuedsod oy erojog  orwopued-isod Ay d10Jog JUSIUOO 10BOIPUL AIIAIOG £1080180 101EOIPUI 2O1AIOS woly uorsudwI(

uoniugod Suniqryuy

uoniugod Surjqeuyg

porrad osrwapued-jsod ayy ur pue srwapued 9y} 910Joq SI0JIQIYUI PUE SIIGRUD ) UM SOOUAIJIP 9ATIUT0)) ] 9[qe],

37



C. H. Yu and T. K. Hsu: Empirical impact of Al smart hotel technological services on consumer attitudes

inhibitors before and after the outbreak of the pandemic in the
hotel technological service questionnaire. Table 1 shows the
average cognition of the enablers and inhibitors for each item
of hotel technological services before and after the pandemic.

It can be seen from Table 1 that the difference between ena-
blers and inhibitors of the consumers’ attitudes before and after
the pandemic period is explained by the scores across the four
dimensions listed in the table.

In the dimension of automatic reception, Except for the item
of “asking for information through a simulated robot reception-
ist”, the others services of enablers showed improved. while all
items of the inhibitors were significantly reduced.

In the dimension of the smart rooms, in addition to the
“wireless charging stand” and “smart recognition to open the
door”, the other items of enablers showed improved. while all
items of the inhibitors were largely reduced.

In the dimension of the enablers of hotel intelligent services,
except for the “intelligent entertainment facilities”, the rest
items of the enablers showed an upward trend. while all items
of the inhibitors showed a downward trend.

In the dimension of the immersive Al smart systems, all ser-
vices of enablers were notably improved, while the inhibitors
were significantly reduced.

Table 2 is the test of the reliability of the four dimensions,
and the differences between the enablers and the inhibitors of
technological services in the attitude towards smart hotels be-
fore the pandemic and in the post-pandemic period.

Table 2 shows that the Cronbach’s a of the four dimensions
was above 0.9 before and after the pandemic, indicating good
reliability of the study. In terms of the overall cognition of
smart hotel technological services, the enabling attitudes of
consumers were higher after the pandemic than those before
the pandemic (p < 0.001***), while the inhibiting attitudes
were lower after the pandemic than those before the pandemic
(p <0.001%**), Both were consistent with H1 and H2.

As for the individual dimensions, there was no significant
difference between the enabling and the inhibiting attitudes
of dimension 1 (automatic reception) before and after the pan-
demic (p > 0.05). Thus, H3 and H4 were invalid.

Regarding dimension 2 (smart rooms), the enabling attitudes
of consumers were higher after the pandemic than those be-
fore the pandemic (p < 0.01***) and the inhibiting attitudes

were lower after the pandemic than those before the pandemic;
therefore, hypotheses H5 and H6 were both valid (p < 0.01%%).
Regarding dimension 3 (hotel intelligent services), the ena-
bling attitudes of consumers were higher after the pandemic
than those before the pandemic (p < 0.05%) and the inhibiting
attitudes were lower after the pandemic than those before the
pandemic (p < 0.05%); therefore, both H7 and H8 were valid.
Regarding dimension 4 (immersive Al smart systems), the
enabling attitudes of consumers were higher after the pandemic
than those before the pandemic (p < 0.05*) and the inhibiting
attitudes were lower after the pandemic than those before the
pandemic (p < 0.05%); therefore, both H9 and H10 were valid.

5. Conclusion and suggestions
5.1 Conclusion
5.1.1 COVID-19 has boosted consumers’ technology readi-
ness for smart hotels

In the preliminary study of this study, the first sample survey
started in June 2019, when there was no pandemic factor. After
the large-scale pandemic broke out, there was a difference in
the cognitive attitude toward smart hotels before and after the
pandemic; therefore, an additional study was necessary to un-
derstand the impact of pandemic factors on the introduction of
Al technological services in the hotel industry. The results in-
dicated that the average enablers of the 27 technological servic-
es were higher in the post-pandemic period than those before
the pandemic, while the inhibitors were lower than those before
the pandemic (as shown in Table 1). Moreover, the cognitive
attitudes of the four dimensions as a whole also showed signifi-
cant differences (as shown in Table 2). The results showed that
the COVID-19 pandemic had a positive effect on consumers’
cognition (enablers), and a negative effect on consumers’ cog-
nition (inhibitors).

5.1.2 Consumers have significantly increased demands for
technological services related to smart rooms, intelligent ser-
vices, and immersive Al smart systems

The differences between the four dimensions before the
pandemic and in the post-pandemic period were respectively
compared in this study. The enablers and inhibitors of the first
dimension were not significant; however, those of the other
three dimensions showed significant differences. The results

Table 2: Wilcoxon correlation test of nonparametric dependent samples

Enabler Inhibitor
Dimension
p Cronbach’s a p Cronbach’s a
Overall 0.000%** 0.947 0.000%** 0.928
Dimension 1. Automatic reception 0.144 0.943 0.068 0.948
Dimension 2. Smart room 0.007** 0.967 0.005%* 0.958
Dimension 3. Hotel intelligent services 0.046* 0.842 0.028%* 0.724
Dimension 4. Immersive Al smart system 0.018* 0.943 0.018* 0.963

Note: * p <0.05, ** p <0.01, ¥** p <0.001.
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indicated that the pandemic factors had no influence on the
enablers and inhibitors of the users’ cognition related to the
automatic reception dimension. The pandemic factors had
significant impacts on the enablers and inhibitors of the three
dimensions of smart rooms, hotel intelligent services, and im-
mersive Al smart systems.

Regarding the possible reasons, the four technological
services in the first dimension were developed earlier in the
market and have a high degree of adoption in hotel industry,
with relatively complete consumer familiarity and cognition.
Moreover, as a higher degree of concept and use motivation
was formed before the pandemic, consumers have developed
higher enablers and lower inhibitors. Therefore, the impact of
the pandemic has been low.

The other three service dimensions showed significant dif-
ferences in both the increase of enablers and the decrease of in-
hibitors. It was also empirically demonstrated that consumers’
technology readiness and demand for most hotel technological
services significantly improved after the COVID-19 pandemic.
It could be inferred that the COVID-19 pandemic promoted
and catalyzed the introduction of technological services in the
hotel industry. This result was consistent with previous re-
search findings [Zeng et al., 2020; Xiong et al., 2021; Pillai et
al., 2021; Su, 2022; Pizam et al., 2022].

5.2 Suggestions

Based on the above conclusions, the COVID-19 pandemic
has promoted the demand for smart hotels and driven the in-
dustry to invest in their construction. The development trend
of hotels in the future is to form a more intelligent and humane
hotel model for the next generation.

5.2.1 The pandemic has increased consumers’ acceptance
of Al technology in the hotel industry, to promote the market
development of smart hotels, operators should strengthen the
construction of smart hotels

The research results showed that COVID-19 promoted inno-
vation opportunities in the hotel industry, caused consumers’
enablers for smart hotels to increase, and caused their inhibi-
tors to decrease, which was consistent with recent research
findings [Zeng et al., 2020; Xiong et al., 2021; Pillai et al.,
2021; Su, 2022; Pizam et al., 2022]. This means that consum-
ers have strong enablers and high acceptance, also producing
benign interaction when consumers have positive beliefs about
technology products and services from the perspective of the
technology acceptance model [Davis, 1989]. After consumers
use these new technologies, their consumption habits, behav-
iors, or use needs change, which affects their behavioral deci-
sions to use them again [Chen et al., 2022; Yang et al., 2021].

Therefore, it could be understood that the pandemic has
changed the operation of consumer digital technology and
changed consumer behavior patterns. After hoteliers become
familiar with technology tools, they should take consumers
as the core to fully integrate digital technology tools in their

business thinking and strategy, and further create new business
models to meet this market demand and expectation.

5.2.2 Hoteliers must enhance the privacy, convenience of
operation, and real-time response of the technology

Hotel services, compared with other service industries, place
more value on the privacy of customers. In this respect, some
conflicts with the content of technological services and the
perception of surveillance in smart accommodation may in-
hibit their emotional value [Papagiannidis and Davlembayeva,
2022].

The immersive Al smart system in dimension 4 of this study
involved the concept of personal privacy, in which consum-
ers’ perceived inhibiting performance was higher. Most of the
indicators were higher than the average (Table 1), indicating
that consumers still have doubts about the privacy of intelligent
technology. For example, the customer’s consumption records,
locations, and biological symbols (such as face and finger-
prints) are necessary information for the operation of Al smart
systems. Therefore, consumers’ privacy concerns are an im-
portant key factor in the development of smart hotels, as well
as issues related to legal norms, error detection, and rights and
interests protection, which all affect consumers’ real cognition
[Leko, 2021; Papagiannidis and Davlembayeva, 2022].

Furthermore, the findings also suggested that hoteliers
should carefully select and plan the content and equipment
of their technological services, and should strive to maintain
the appositeness and acceptance of technology services. For
example, operations that are simple, function properly, and
have accurate and real-time reactions can satisfy the consumer.
Thus, the enabling attitude can be strengthened and situations
of distrust and unadaptability can be avoided, so as to create a
good foundation for the development of smart hotels.

5.3 Theoretical and practical implications

This study empirically demonstrated that COVID-19 had a
practical impact on consumers’ cognition and willingness to
use hotel technological services, as well as on the enablers and
inhibitors of consumers’ technology readiness, providing a fa-
vorable reference value for academic theory and practice.

After the COVID-19 pandemic, this study continued to track
consumers’ cognition of the use of hotel Al smart technologi-
cal services. Moreover, the differences in cognitive attitudes
before and after the pandemic were empirically demonstrated.
The results could provide useful information for future aca-

demic research and industry decision-making.

References

Ajzen, 1. and Fishbein, M. (1975). A Bayesian analysis of at-
tribution processes. Psychological bulletin, Vol. 82, No. 2,
261.

Bilgihan, A. (2016). Gen Y customer loyalty in online shop-
ping: An integrated model of trust, user experience and
branding. Computers in Human Behavior, Vol. 61, 103-113.

39



C. H. Yu and T. K. Hsu: Empirical impact of Al smart hotel technological services on consumer attitudes

Chang, A. and Hsiao C. (2012). The determinants of consumer
intentions to use mobile services: Cross-service and cross-
user comparisons. Sun Yat-Sen Management Review, Vol.
20, No. 2, 603-635.

Chen, Y. C., Chung, P. H., and Pao, H. W. (2022). An investiga-
tion of users’ behavior intention in adopting digital finan-
cial platforms by Technology Acceptance Model (TAM):
Evidence from mobile banking. Management Information
Computing, Vol. 11, 122-136.

Delporte, L. (2018). Digital technology in small luxury hotels
of the world (Retrieved September 2, 2020 from www.luxu-
ryhotel-expert.com/digital-technology-small-luxury-hotels-
world).

Davis, F. D. (1989). Perceived usefulness, perceived ease of
use, and user acceptance of information technology. MIS
Quarterly, 319-340.

Domanski, M. (2020). The concept of a smart hotel and its im-
pact on guests’ satisfaction, privacy and the perception of
the service quality.

Fu, S., Zheng, X., and Wong, 1. A. (2022). The perils of hotel
technology: The robot usage resistance model. /nternational
Journal of Hospitality Management, Vol. 102, 103174.

Glion (2018). The digital human touch: How technology is
bringing greater personalization to luxury hotels (Retrieved
September 11, 2020 from www.glion.edu/magazine/digital-
human-touch-technology-bringing-greater-personalization-
luxury-hotels).

Hao, F., Xiao, Q., and Chon, K. (2020). COVID-19 and China’s
hotel industry: Impacts, a disaster management framework,
and post-pandemic agenda. International Journal of Hospi-
tality Mmanagement, Vol. 90, 102636.

Hao, F. (2021). Acceptance of contactless technology in the
hospitality industry: extending the unified theory of accept-
ance and use of technology 2. Asia Pacific Journal of Tour-
ism Research, Vol. 26, No. 12, 1386-1401.

Jiang, Y. and Wen, J. (2020). Effects of COVID-19 on hotel
marketing and management: A perspective article. Interna-
tional Journal of Contemporary Hospitality Management,
Vol. 32, No. 8, 2563-2573.

Kaushal, V. and Srivastava, S. (2021). Hospitality and tourism
industry amid COVID-19 pandemic: Perspectives on chal-
lenges and learnings from India. International Journal of
Hospitality Management, Vol. 92, 102707.

Leko, E. J. (2021). Travelers’ perception of SMART technolo-
gies in hotel industry. Doctoral dissertation, RIT Croatia.
Leung, R. (2019). Smart hospitality: Taiwan hotel stakeholder

perspectives. Tourism Review, Vol. 74, No. 1, 50-62.

Lewis-Kraus, G. (2016). Check in with the velociraptor at the
world’s first robot hotel. Wired Magazine.

Li, Shan-Shan and Chen, Jung-Fang (2017). Consumers’ behav-
ioral intention on the usage of wearable device based tech-
nology acceptance model. National Kaohsiung University of
Applied Sciences Institutional Repository.

Liu, C., Hung, K., Wang, D., and Wang, S. (2020). Determi-

40

nants of self-service technology adoption and implementa-
tion in hotels: The case of China. Journal of Hospitality
Marketing & Management, Vol. 29, No. 6, 636-661.

Nath, N. (2019). Top 5 emerging hotel tech trends to watch
in 2020 and beyond (Retrieved September 25, 2020 from
www.hotelbusineshsweekly.com/2019/12/03/top-5-emerg-
ing-hotel-tech-trends-to-watch-in-2020-and-beyond).

Nguyen, T. P. T. (2020). Millennial travellers’ expectations for
smart hotels.

Nieh, F. P, Kuang, L. H., and Chen, H. M. (2021). Discussion
on innovation and service quality of smart hotel. Journal of
Tourism and Leisure Management, Vol. 9, No. 1, 71-81.

Papagiannidis, S. and Davlembayeva, D. (2022). Bringing
smart home technology to peer-to-peer accommodation:
Exploring the drivers of intention to stay in smart accom-
modation. Information Systems Frontiers, Vol. 24, No. 4,
1189-1208.

Parasuraman, A. (2000). Technology Readiness Index (TRI)
a multiple-item scale to measure readiness to embrace new
technologies. Journal of Service Research, Vol. 2, No. 4,
307-320.

Pizam, A., Ozturk, A. B., Balderas-Cejudo, A., Buhalis, D.,
Fuchs, G., Hara, T., Meira, J., Revillae, M., Sethi, D., Sheng,
Y., State, O., Hacikaraa, A., Chaulagain, S. (2022). Factors
affecting hotel managers’ intentions to adopt robotic tech-
nologies: A global study. International Journal of Hospital-
ity Management, Vol. 102, 103139.

Qiu, H., Li, Q., and Li, C. (2021). How technology facilitates
tourism education in COVID-19: Case study of nankai
University. Journal of hospitality, leisure, sport & tourism
education, Vol. 29, 100288.

Ramgade, A. and Kumar, A. (2021). Futuristic hotels: A study
on evolution and growth of smart hotels. Vidyabharati In-
ternational Interdisciplinary Research Journal, Vol. 12, No.
2, 117-120.

Reino, S., Lamsfus, C., Salas, H., Torices, O., and Alzua-
Sorzabal, A. (2013). Listening to CEOs: A new perspective
to study technology adoption in hotels. In /nformation and
Communication Technologies in Tourism 2014, 709-722.
Springer, Cham.

Rivera, M. A. (2020). Hitting the reset button for hospitality re-
search in times of crisis: Covid19 and beyond. International
Journal of Hospitality Management, Vol. 87, 102528.

Shen, Y. H. and Chen, H. T. (2011). An empirical study of
traveler’s intention to use smart hotel: Using an extended
technology acceptance model. Tourism Management Re-
search, Vol. 12, No. 1, 1-22.

Shin, H. and Kang, J. (2020). Reducing perceived health risk
to attract hotel customers in the COVID-19 pandemic era:
Focused on technology innovation for social distancing and
cleanliness. International Journal of Hospitality Manage-
ment, Vol. 91, 102664.

Shin, H. H. and Jeong, M. (2022). Redefining luxury service
with technology implementation: the impact of technology



Journal of Global Tourism Research, Volume 9, Number 1, 2024

on guest satisfaction and loyalty in a luxury hotel. Interna-
tional Journal of Contemporary Hospitality Management,
Vol. 34, No. 4, 1491-1514.

Su, C. J. (2022). Post-pandemic studies in tourism and hospital-
ity. Service Business, Vol. 16, 413-416.

Wu, H. C. and Cheng, C. C. (2018). Relationships between
technology attachment, experiential relationship quality, ex-
periential risk and experiential sharing intentions in a smart
hotel. Journal of Hospitality and Tourism Management, Vol.
37, 42-58.

Xia, X. (2018). Research on the construction and development
of smart hotel from the perspective of serving customers.
Proceedings of 2nd International Conference on Education
Science and Economic Management.

Xiong, X., Wong, 1. A., and Yang, F. X. (2021). Are we behav-
iorally immune to COVID-19 through robots? Annals of
Tourism Research, Vol. 91, 103312.

Yang, H., Song, H., Cheung, C., and Guan, J. (2021). How to
enhance hotel guests’ acceptance and experience of smart
hotel technology: An examination of visiting intentions.
International Journal of Hospitality Management, Vol. 97,
103000.

Ye, H. and Law, R. (2021). Impact of COVID-19 on hospitality
and tourism education: A case study of Hong Kong. Journal
of Teaching in Travel & Tourism, Vol. 21, No. 4, 428-436.

Yu, C. H. and Hsu, T. K. (2022). Preliminary research using the
enablers: Inhibitors analysis model to analyze consumers’
cognition of smart hotels. International Journal of Tourism
Leisure Cultural Creative Fashion Design, Vol. 7, No. 1,
1-10.

Zeng, Z., Chen, P. J., and Lew, A. A. (2020). From high-touch
to high-tech: COVID-19 drives robotics adoption. Tourism
geographies, Vol. 22, No. 3, 724-734.

Zhong, L., Coca-Stefaniak, J. A., Morrison, A. M., Yang, L.,
and Deng, B. (2022). Technology acceptance before and af-
ter COVID-19: No-touch service from hotel robots. Tourism
Review. Vol. 77, No. 4, 1062-1080.

Received January 24, 2024
Revised March 19, 2024
Accepted March 26, 2024
Published April 30, 2024

o0¢e9

Copyright © 2024 International Society for Tourism Research, Pub-
lished by Union Press. This article is licensed under a Creative Com-
mons [Attribution-NonCommercial-NoDerivatives 4.0 International]
license.

&) ntpsiidoi.org/10.37020/jgir.9.1_33

Y|



