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Abstract: This study gives an extensive review of the literature that exists 
concerning artificial intelligence. This paper helps identify the recent trends in 
AI in the hospitality industry and research gaps. The use of primary data for 
qualitative analysis is still low due to the industry’s newness of AI applications. 
The theory development, characteristics, context and methodology (TCCM) 
framework has been employed for theory development and to identify gaps in 
existing research and future research directions. This paper provides a 
qualitative analysis of the relationship between varied use of AI in the 
hospitality industry holistically using bibliometric analysis and TCCM. Results 
show that ‘consumer experience’, ‘robots’, ‘forecasting’, ‘willingness to 
accept’, ‘technology development’, ‘human-robot interaction’ are the main 
domains. The perception of customers, experience, and technology 
development are a few factors that impact a firm’s competitiveness immensely. 
This analysis provides a picture of the current state of AI in the hospitality 
domain. 
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1 Introduction 

The current issue of COVID-19 has created an extremely challenging and tough situation 
for the world economy (Kenny and Dutt, 2021; Nadeau et al., 2021). Artificial 
intelligence is becoming an integral part of service industries’ day-to-day activities, 
especially the hospitality industry (Lin et al., 2019). Although the hospitality industry has 
been lagging compared to others when it comes to the adoption and implementation of 
artificial intelligence, the situation has been changing recently (Nadkarni et al., 2019; 
Pizam, 2017). With increasing service demands, advancements in technology being used 
in hotels, restaurants, etc., are on the rise and profoundly impact the host-guest 
interaction (Kriechbaumer and Christodoulidou, 2014; Nadkarni et al., 2019). Multiple 
colloquial meaning of artificial intelligence has been generated since John McCarthy 
founded the term in 1955. The most used definition is that artificial intelligence imitates 
intelligence special to the mind and can gain knowledge from it (Arel et al., 2010). 
Robots, service automation, the internet of things, and artificial intelligence are being 
used in various industries in various capacities (Zlatanov and Popesku, 2019). The 
hospitality industry and the tourism industry have been running for years on the basic 
principle of human-human interaction, replaced by machine-human interaction (Bowen 
and Whalen, 2017). The hospitality industry uses artificial intelligence-based operations 
to increase efficiency and reduce the human resource load by standardising repetitive 
tasks that machines can easily perform. Artificial intelligence in hospitality has multiple 
uses in robotics, service automation, Chatbots, trend analysis, customer preference 
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analysis with big data and forecasting. Another form of tourism that is emerging in the 
market is augmented and virtual reality tourism which allows the consumer to experience 
a tourism destination in real-time and enhance their experience (Liang and Elliot, 2020). 
Tourism firms use various machine learning and time series models for accurate tourist 
arrival forecasting to better prepare and increase their revenues (Claveria et al., 2020). 
Due to its unique calculation system and ability to deal with enormous amounts of data 
will be highly useful in tourism and hospitality forecasting (Li and Jiao, 2020). Hilton 
worldwide partnered with IBM to implement robotics in their hotels by introducing their 
first robotic concierge, ‘Connie’ (Lu et al., 2019). Robots such as ‘Relay’ and ‘Wally’ are 
becoming an integral part of various hotels across the world, such as residence inn by 
Marriott, Holiday Inns and Aloft Hotels, etc. (Lu et al., 2019; Crook, 2014; DeSocio, 
2016). Chatbots have also depicted tremendous growth and potential in the tourism and 
hospitality industry by fulfilling customers’ and firms’ needs and requirements 
accordingly (Zlatanov and Popesku, 2019). Hospitality firms are also using artificial 
intelligence for competitive intelligence by collecting knowledge and analysing a large 
amount of data to increase their competitiveness (Köseoglu et al., 2019). The innovation 
employed by tourism firms directly relates to their competitiveness, however positive or 
negative (Zuñiga-Collazos et al., 2020; Basri et al., 2019; Triantafillidou and Tsiaras, 
2018). There are multiple other factors as well that impact the performance of the 
organisation such as business strategy, administrative decisions, operations, etc. (Ahmad 
and Ramadan, 2018). With the increased application of AI and robotics, issues related to 
them have come into the limelight (Lin et al., 2019). The research on artificial 
intelligence has been more from the aspect of science rather than social science until 
recently (Berezina, 2018; Ivanov et al., 2017, 2018; Collins et al., 2017; Ivanov et al., 
2019; Murphy et al., 2017a, 2017b; Kuo et al., 2017; Tung and Law, 2017; Tussyadiah 
and Park, 2018; Tung and Au, 2018; Tussyadiah et al., 2017). The existing literature on 
multiple uses of artificial intelligence is scant as it is a young, dynamic, and fragmented 
concept (Chi et al., 2020). Although the number of researchers focusing on the 
applicability of artificial intelligence and its implication in the hospitality industry is 
increasing, there is still a lack of comprehensive studies focusing on certain major 
aspects. This study reviews the research conducted from 1984 to 2020. 

This study is different from others as it provides a systematic review of the state of 
artificial intelligence in the hospitality industry rather than focusing on a certain aspect of 
it. 

2 Research methodology 

This paper follows a systematic literature review methodology. The literature relevant to 
the topic was searched on two online databases, Scopus, and Web of Science. We 
primarily focus on Scopus as it has more coverage than the Web of science related to the 
topic. Scopus also has a higher percentage of 20% more research articles than WoS 
(Singh et al., 2020a; Martín-Martín et al., 2018; Singh et al., 2020b). In this case, Scopus 
has six times the number of articles that came out compared to Web of Science with the 
given keywords. Another added benefit of Scopus is that it provides more fields for an 
advanced search for bibliometric analysis. The Scopus search is done based on the 
following keywords in the article’s title- ‘artificial intelligence, ‘hospitality’, ‘robotics’, 
‘IoT’ and ‘automation’. The result initially had 133 articles. 



   

 

   

   
 

   

   

 

   

    Artificial intelligence and hospitality industry 51    
 

    
 
 

   

   
 

   

   

 

   

       
 

Further, we apply stricter filters such as articles and review articles only published in 
journals and ignore conference papers. Only English language documents are selected as 
a language filter is applied. Hence, the number of papers comes out to be 70. The papers 
which focus on artificial intelligence only in the hospitality industry are selected, and the 
final count of research articles is 56. Cite Score is not kept as a criterion for selection as 
the number of articles published related to the topic is limited. In addition to Scopus’ 
search, the articles which might have been left out as they might not have the keyword in 
the title but still dealt with AI in hospitality are searched individually in each journal 
which came out in the result. Those articles are also included in this study to make it 
more comprehensive. 

TCCM framework helps provide a summary of the research articles used so that 
theory can be developed with its help. T in TCCM is for theory development, C is 
context, C for characteristic and M for the methodology used in that respective research 
article (Shaik and Dhir, 2020). 

The information gathered from the research articles is systematised in an Excel 
spreadsheet in the following categories: author(s), the title of the article, year of 
publication, source title, key finding(s), theories used in the paper, the context in which 
artificial intelligence is being used, characteristics of artificial intelligence and research 
methodology (Singh et al., 2020a). The majority of studies focus on domains such as 
artificial intelligence acceptance, forecasting, machine learning, big data analytics, 
hospitality education, employment, and various others. 

2.1 Software used 

a RStudio: Rstudio (V3.5.1), a software-based programming language R, is used for 
statistical computing and graphical data representation. It is an integrated 
development environment. It makes the graphics more accessible to the researchers. 
The BibExcel file downloaded from Scopus is used for statistical analysis and 
clustering. 

b VOSviewer: VOSviewer is software that helps the user in the visualisation and 
construction of bibliometric networks. VOSviewers present the bibliometric data in 
the form of easy to understand and interpret networks or maps. VOSviewer has the 
option of presenting multiple outputs like bibliographic coupling by author, 
countries, etc. co-citation, citation, keyword occurrence in a graphical representation 
of data. 

2.2 Output 

The output from the analysis of the bibliometric Excel is presented in different clusters, 
displaying various information. 

Figure 1 presents the data related to the most productive countries regarding the 
highest amount of publication, whether a single country or a multiple country publication. 
We can easily infer from the graph that the USA, whether a single country or a multiple 
country publication, is working quite aggressively in the field. Whereas countries like 
China, India, Malaysia, etc. are still lacking in the number of publications despite them 
having a huge tourism and hospitality industry base. 
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The multiple outputs help us analyse the countries that are working diligently in the 
field and why these countries are the leaders in this domain. It might be the advancement 
in technology, customer demand, and even in some cases, the policies and regulations of 
the government play a huge role. 

Figure 1 Top 10 most productive countries with the highest amount of publication (see online 
version for colours) 

 

Figure 2 depicts the average total citation per year, and we can see that in 1987, this field 
picked up well as the number of average total citations was highest at that time. The 
citations again picked up in the year 2017 and went down but a boom was seen in the 
post-COVID era. 

Figure 3 shows that the authors in the green cluster have the highest amount of 
citations to date as the strength of the link is the maximum in green. There are different 
clusters, and the density of the clusters depicts which cluster of authors has more 
citations. Authors such as Ivanov, Gretzel, Berezina, etc. have the highest number of 
citations. 

As represented in Figure 4, the top 12 most cited documents are depicted above and it 
helps us understand the theories, research, area, context, etc., which are the most relevant 
in the given field. The number of citations can also help understand the current trends in 
the research domain about the topics being explored and the factors being used. As 
observed from the figure, most citations have been done for the work published in the 
past decade and only one reference of a paper from 1984. This can also prove that the 
amount of work being done in this field has increased recently, particularly in the last 
decade. 
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Figure 2 Average total citations per year (see online version for colours) 

 

Figure 3 Highest amount of citation_authors (see online version for colours) 

 

Figure 5 presents the analysis of the occurrence of all the keywords from the bibliometric 
analysis. The most highly occurring keywords are ‘artificial intelligence, ‘hospitality 
industry’, ‘robotics’, ‘decision making, ‘automation’, ‘neural networks’, ‘tourism’, 
‘hospitality’, ‘internet of things, ‘big data, ‘human-robot interaction’. These keywords 
help us analyse the direction in which the current research is happening so that we can 
formulate our future research agenda. 
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Table 1 Widely used variables/constructs and methodologies 

 In
de

pe
nd

en
t f

ac
to

rs
 

D
ep

en
de

nt
 fa

ct
or

s 
M

et
ho

ds
 

A
rt

if
ic

ia
l i

nt
el

li
ge

nc
e 

ac
ce

pt
an

ce
/ w

il
li

ng
ne

ss
 to

 
us

e 

S
oc

ia
l i

m
pa

ct
, m

ot
iv

at
io

n,
 e

ff
ic

ac
y,

 a
nt

hr
op

om
or

ph
is

m
, p

os
it

iv
e 

em
ot

io
n 

(L
in

 e
t a

l.,
 

20
19

);
 e

as
e 

in
 r

ec
ru

it
in

g 
pr

oc
es

s 
(D

ic
ks

on
 a

nd
 N

us
ai

r,
 2

01
0)

; p
er

ce
iv

ed
 u

se
fu

ln
es

s 
an

d 
pe

rf
or

m
an

ce
, s

er
vi

ce
 d

el
iv

er
y,

 la
bo

ur
 s

ho
rt

ag
e 

(B
ow

en
 a

nd
 M

or
os

an
, 2

01
8)

; T
A

M
, 

S
M

A
C

IT
 m

od
el

 (
N

ad
ka

rn
i e

t a
l.,

 2
01

9)
; e

xp
er

ie
nc

e,
 r

ob
ot

s 
di

sa
dv

an
ta

ge
s,

 a
dv

an
ta

ge
s,

 
S

oc
ia

l s
ki

ll
s 

of
 r

ob
ot

s 
(I

va
no

v 
et

 a
l.,

 2
01

8)
; e

as
e 

of
 m

ai
nt

en
an

ce
, s

im
pl

e 
an

d 
co

st
-e

ff
ec

ti
ve

 
ba

ck
up

, d
ev

el
op

m
en

t o
f 

te
ch

no
lo

gy
 (

D
or

en
 a

nd
 B

la
ck

m
an

, 1
99

3)
; m

ot
iv

at
io

n,
 

an
th

ro
po

m
or

ph
is

m
, s

oc
ia

l i
m

pa
ct

, c
on

di
tio

ns
, e

m
ot

io
ns

, p
er

ce
iv

ed
 e

as
e 

of
 u

se
, h

ab
it

 a
nd

 
ex

pe
ri

en
ce

 (
L

u 
et

 a
l.,

 2
01

9)
; c

ol
le

ct
iv

is
m

, d
is

co
m

fo
rt

, l
on

g 
te

rm
 o

ri
en

ta
ti

on
, m

as
cu

li
ni

ty
, 

pe
rc

ei
ve

d 
us

ef
ul

ne
ss

 

In
-d

ep
th

 in
te

rv
ie

w
 (

D
ic

ks
on

 a
nd

 N
us

ai
r,

 2
01

0)
; 

S
E

M
 (

L
in

 e
t a

l.,
 2

01
9;

 d
e 

K
er

ve
no

ae
l e

t a
l.,

 2
02

0)
; 

sy
st

em
at

ic
 li

te
ra

tu
re

 r
ev

ie
w

 (
C

hi
 e

t a
l.,

 2
02

0;
 C

ai
n 

et
 a

l.,
 2

01
9;

 B
ow

en
 a

nd
 M

or
os

an
, 2

01
8)

; f
ac

to
r 

an
al

ys
is

 (
de

 K
er

ve
no

ae
l e

t a
l.,

 2
02

0)
; c

as
e 

st
ud

y 
(G

o 
et

 a
l.,

 2
01

9;
 F

or
ne

ll
s 

et
 a

l.,
 2

01
5)

; c
on

ce
pt

 
m

ap
pi

ng
 (

Fo
rn

el
ls

 e
t a

l.,
 2

01
5)

 

C
on

su
m

er
 e

xp
er

ie
nc

e 
H

um
an

-a
li

gn
ed

 v
ar

ia
bl

es
, s

ec
ur

it
y 

an
d 

co
-e

xp
er

ie
nc

e 
(T

un
g 

an
d 

A
u,

 2
01

7)
; r

ea
l-

ti
m

e 
 

co
-c

re
at

io
n 

(B
uh

al
is

 a
nd

 S
in

ar
ta

, 2
01

9)
 

R
ev

ie
w

 (
T

un
g 

an
d 

A
u,

 2
01

7)
; t

he
m

at
ic

 a
na

ly
si

s 
(T

un
g 

an
d 

A
u,

 2
01

7)
 

B
ar

ri
er

s 
to

 th
e 

us
e 

of
 A

I 
fi

na
nc

ia
l, 

te
ch

no
lo

gi
ca

l, 
be

ha
vi

ou
ra

l a
nd

 a
tt

itu
de

 b
ar

ri
er

s,
 s

al
es

, j
ob

 in
se

cu
ri

ty
 (

L
eu

ng
, 

20
19

) 
R

ev
ie

w
 (

M
ar

ia
ni

, 2
01

9)
 

F
or

ec
as

ti
ng

 
In

pu
t v

ar
ia

bl
es

 o
f 

ho
te

ls
 (

A
l S

he
hh

i a
nd

 K
ar

at
ha

na
so

po
ul

os
, 2

02
0)

; f
ac

to
rs

 r
el

at
ed

 to
 

ho
te

ls
 s

uc
h 

as
 h

ot
el

 r
oo

m
, t

ou
ri

st
 s

ta
y,

 h
ot

el
 n

um
be

r,
 e

tc
. (

L
aw

, 1
99

8)
; o

cc
up

an
cy

 r
at

e,
 

bo
ok

in
g 

ra
te

, h
ot

el
 c

ap
ac

it
y,

 d
em

an
d 

(F
io

ri
 a

nd
 F

ir
on

i, 
20

20
) 

D
ic

ke
y-

fu
ll

er
 te

st
 (

A
l S

he
hh

i a
nd

 
K

ar
at

ha
na

so
po

ul
os

, 2
02

0)
; A

N
F

IS
 (

ad
ap

ti
ve

 
ne

tw
or

k 
fu

zz
y 

in
te

rf
er

en
ce

 s
ys

te
m

) 
m

od
el

  
(A

l S
he

hh
i a

nd
 K

ar
at

ha
na

so
po

ul
os

, 2
02

0)
 

H
os

pi
ta

li
ty

 te
ch

no
lo

gy
 

(d
ev

el
op

m
en

t p
er

sp
ec

ti
ve

) 
cu

st
om

er
 a

cc
ep

ta
nc

e 
of

 th
e 

ro
bo

ts
, t

he
 im

pa
ct

 o
f 

ro
bo

ti
cs

 o
n 

th
e 

fi
na

nc
ia

l s
er

vi
ce

, r
ob

ot
ic

s 
ef

fe
ct

 o
n 

th
e 

fo
od

 d
ep

ar
tm

en
t w

or
kp

la
ce

 e
nv

ir
on

m
en

t, 
th

e 
im

pa
ct

 o
n 

th
e 

sk
il

ls
 a

nd
 tr

ai
ni

ng
 

ne
ed

ed
 f

or
 s

uc
ce

ss
fu

l m
an

ag
em

en
t, 

im
pa

ct
 o

n 
eq

ui
pm

en
t d

es
ig

n 
an

d 
fo

od
se

rv
ic

e 
fa

ci
li

ti
es

 
la

yo
ut

 (
A

nd
re

w
, 1

98
4)

; u
se

 o
f 

te
ch

no
lo

gy
 in

 th
e 

ho
sp

ita
li

ty
 s

ec
to

r,
 lo

dg
in

g,
 a

nd
 f

oo
d 

se
ct

or
 (

B
or

se
ni

k,
 1

99
3)

; g
ov

er
nm

en
t s

up
po

rt
, d

em
an

d 
an

d 
su

pp
ly

-s
id

e 
ca

pa
bi

li
tie

s 
(K

uo
  

et
 a

l.,
 2

01
6)

; i
nd

us
tr

y 
ap

pl
ic

at
io

n 
fe

as
ib

il
it

y 
(M

cc
oo

l, 
19

87
) 

R
ev

ie
w

 (
B

or
se

ni
k,

 1
99

3)
; c

on
ce

pt
ua

l (
A

nd
re

w
, 

19
84

; M
cc

oo
l, 

19
87

);
 m

ix
ed

 m
et

ho
d 

(K
uo

 e
t a

l.,
 

20
16

) 



   

 

   

   
 

   

   

 

   

    Artificial intelligence and hospitality industry 55    
 

    
 
 

   

   
 

   

   

 

   

       
 

Figure 4 Most cited documents (see online version for colours) 

 

Figure 5 Occurrence of all keywords in the bibliometric analysis (see online version for colours) 

 

3 Artificial intelligence 

The recent trend in hospitality industry and tourism depicts that the use of robotics and 
forecasting is gaining momentum. As the advancement in artificial intelligence, 
especially robotics, is growing, the research being carried out in the field is also 
increasing (Ivanov et al., 2019). Robotics is the primary field of research because it has 
the maximum amount of application in hospitality, as it is a service industry. Robotics 
finds its main use in the hospitality industry at the front desk as concierge, waiters in the 
restaurants, at check-in, etc. Besides robotics, big data analytics for forecasting, whether 



   

 

   

   
 

   

   

 

   

   56 K. Sharma et al.    
 

    
 
 

   

   
 

   

   

 

   

       
 

it is hotel room occupancy, hotel room rate forecasting, reservation-based forecasting 
method, or tourist arrival analysis, is an upcoming field (Al Shehhi and 
Karathanasopoulos, 2020; Fiori and Foroni, 2020; Law, 1998). The websites and reviews 
are useful tools for judging the customer’s feedback regarding various experiences 
(Ajanovic and Çizel, 2020). In the bibliometric study, more than 50% of the research 
articles focused on the theme related to robotics in hospitality. Artificial intelligence is 
being used in hospitality services, especially at restaurants and hotels, followed by 
airports focusing on human-robot interaction (Ivanov et al., 2019). 

As technology advancements are taking place and changing the way how customer 
service or operations are done, the inclusion of artificial intelligence by researchers and 
practitioners is also on the rise (Huang and Rust, 2018; Marinova et al., 2017; Van Doorn 
et al., 2017; Wirtz et al., 2018). The future consumers will rely heavily on the utilisation 
of artificial intelligence as they become more time-driven and will delegate plenty of 
their tasks to technology (Stylos, 2019). The willingness of customers to use the new 
advancements in technology also depends on the product being offered and the novelty of 
the same (Bahl et al., 2019). Willingness to use artificial intelligence has been explored in 
the past literature from the perspective of organisational setting, consumer perception, 
and consumer willingness (Lu et al., 2019). There are multiple theories, such as the TRA, 
consumer acceptance of technology and the TAM, which talk about the willingness of the 
consumer to accept the said technology (Venkatesh et al., 2012). Multiple articles focus 
on organisational and consumer experience factors. Majority of the studies conducted on 
the willingness of technology acceptance focus on the employee aspect of the 
organisation and the consumer experience aspect. The analysis of the articles shows that 
the willingness to accept artificial intelligence in the hospitality industry increases if the 
consumer prefers it and finds improvement in the quality of service. 

4 TCCM framework 

The literature review in the above section depicts that artificial intelligence is a niche 
field of research in the hospitality domain as its application is quite recent. The extant 
literature only focuses on certain aspects of artificial intelligence rather than looking at it 
holistically. Factors such as willingness to use, technology adoption, and consumer 
experience are quite common and old topics. Still, a trend has been observed in the 
articles focusing on artificial intelligence’s challenges and forecasting aspect. The 
literature only focuses on one aspect of artificial intelligence as it is a nascent field but 
it’s imperative to focus on certain other aspects of it as well to avoid major failure from 
occurring. The TCCM framework helps examine the research gaps in the existing 
literature so that a future direction of work can be determined. 
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Table 2 TCCM framework table (continued) 

 

S.
 n

o.
 

A
ut

ho
r/

ye
ar

 
T

he
or

y 
C

on
te

xt
 

C
ha

ra
ct

er
is

ti
c/

fin
di

ng
s 

M
et

ho
do

lo
gy

 

11
 

A
nd

re
w

 (
19

84
) 

R
ob

ot
ic

s 
te

ch
no

lo
gy

 
H

ow
 te

ch
no

lo
gy

 a
ff

ec
ts

 h
os

pi
ta

li
ty

 
gr

ad
ua

te
s 

an
d 

m
ak

es
 th

em
 u

nd
er

st
an

d 
th

e 
im

pl
ic

at
io

n 
of

 th
e 

te
ch

no
lo

gy
 b

ei
ng

 
us

ed
 

cu
st

om
er

 a
cc

ep
ta

nc
e 

of
 th

e 
ro

bo
ts

, t
he

 
im

pa
ct

 o
f 

ro
bo

ti
cs

 o
n 

th
e 

fi
na

nc
ia

l 
se

rv
ic

e,
 th

e 
ef

fe
ct

 o
f 

ro
bo

ti
cs

 o
n 

th
e 

fo
od

se
rv

ic
e 

w
or

kp
la

ce
 e

nv
ir

on
m

en
t, 

th
e 

im
pa

ct
 o

n 
th

e 
sk

il
ls

 a
nd

 tr
ai

ni
ng

 n
ee

de
d 

fo
r 

su
cc

es
sf

ul
 m

an
ag

em
en

t, 
an

d 
th

e 
fo

od
se

rv
ic

e 
fa

ci
li

ti
es

 la
yo

ut
 

C
on

ce
pt

ua
l p

ap
er

 

12
 

B
or

se
ni

k 
(1

99
3)

 
 

st
at

e 
of

 te
ch

no
lo

gi
ca

l d
ev

el
op

m
en

t 
D

if
fe

re
nc

e 
be

tw
ee

n 
de

ve
lo

pm
en

t a
nd

 
cu

rr
en

t t
ec

hn
ol

og
y 

us
e.

 c
ur

re
nt

 
ho

sp
ita

li
ty

 e
du

ca
ti

on
 p

ro
gr

am
s 

le
ad

 to
 

re
lu

ct
an

ce
 in

 th
e 

in
du

st
ry

 to
w

ar
d 

te
ch

no
lo

gy
 

S
ys

te
m

at
ic

 
li

te
ra

tu
re

 r
ev

ie
w

 

13
 

K
uo

 e
t a

l. 
(2

01
6)

 
D

en
 H

er
to

g’
s 

si
x-

di
m

en
si

on
al

 
ca

pa
bi

li
ti

es
 

se
rv

ic
e 

in
no

va
ti

on
 s

tr
at

eg
ic

 m
in

ds
et

 is
 

ap
pl

ie
d 

an
d 

an
al

ys
ed

 in
 th

e 
ho

te
l 

in
du

st
ry

 o
f 

T
ai

w
an

 

M
ul

tip
le

 f
ac

to
rs

 a
re

 a
na

ly
se

d 
fo

r 
de

m
an

d 
an

d 
su

pp
ly

 –
 s

id
e 

su
ch

 a
s 

go
ve

rn
m

en
t s

up
po

rt
, c

ap
ab

il
it

y 
fo

r 
m

ar
ke

t d
ev

el
op

m
en

t, 
te

ch
no

lo
gy

 
de

ve
lo

pm
en

t c
ap

ab
il

it
y,

 e
tc

. 

M
ix

ed
 –

 m
et

ho
d 

ap
pr

oa
ch

 

14
 

K
er

ve
no

ae
l e

t a
l. 

(2
02

0)
 

(U
T

A
U

T
);

 T
R

A
 a

nd
 th

eo
ry

 o
f 

pl
an

ne
d 

be
ha

vi
ou

r;
 c

og
ni

ti
ve

 
ev

al
ua

ti
on

 th
eo

ry
; u

nc
an

ny
 v

al
le

y 
th

eo
ry

; T
A

M
; R

A
T

E
R

 m
od

el
 

vi
si

to
rs

’ 
in

te
nt

io
n 

to
 u

se
 s

oc
ia

l r
ob

ot
s 

in
 

S
in

ga
po

re
 is

 c
on

ce
pt

ua
li

se
d 

an
d 

em
pi

ri
ca

l m
ea

su
re

d 

P
er

ce
iv

ed
 u

se
fu

ln
es

s,
 u

sa
ge

, a
ss

ur
an

ce
 

of
 s

er
vi

ce
, p

er
so

na
l e

ng
ag

em
en

t, 
em

pa
th

y,
 p

er
ce

iv
ed

 v
al

ue
, i

nf
or

m
at

io
n 

sh
ar

in
g 

In
te

rv
ie

w
, s

ur
ve

y,
 

ph
ot

og
ra

ph
ic

 
ev

id
en

ce
;  

P
L

S
-S

E
M

; C
F

A
 

15
 

S
ol

ne
t e

t a
l. 

(2
01

9)
 

re
la

ti
on

sh
ip

 o
ri

en
ta

tio
n 

m
od

el
s,

 
gu

es
t s

er
vi

ce
 p

re
fe

re
nc

e 
m

od
el

 
In

tr
od

uc
tio

n 
of

 h
os

pi
ta

bl
e 

se
rv

ic
e 

(A
I 

– 
ba

se
d)

 f
or

 c
re

at
io

n 
of

 v
al

ue
 in

 s
er

vi
ce

 
or

ga
ni

sa
ti

on
s 

O
pe

ni
ng

 u
p 

ne
w

 r
es

ea
rc

h 
op

po
rt

un
it

ie
s 

th
ro

ug
h 

le
ve

ra
gi

ng
 th

e 
hu

m
an

 to
uc

h 
in

 
se

rv
ic

e-
ba

se
d 

or
ga

ni
sa

ti
on

s 

C
on

ce
pt

ua
l p

ap
er

 

16
 

G
o 

et
 a

l. 
(2

01
9)

 
iT

A
M

 f
ra

m
ew

or
k 

A
cc

ep
ta

nc
e 

of
 r

ob
ot

s 
an

d 
ar

ti
fi

ci
al

 
in

te
ll

ig
en

ce
 in

 th
e 

ho
sp

ita
li

ty
 in

du
st

ry
, 

to
ur

is
m

 in
du

st
ry

 b
y 

th
e 

cu
st

om
er

 

pe
rc

ei
ve

d 
us

ef
ul

ne
ss

, p
er

ce
iv

ed
 u

sa
ge

, 
at

ti
tu

de
 to

w
ar

ds
 u

si
ng

 
S

ys
te

m
at

ic
 

li
te

ra
tu

re
 r

ev
ie

w
 

17
 

M
cc

oo
l (

19
87

) 
E

xp
er

t s
ys

te
m

s 
us

e 
of

 e
xp

er
t s

ys
te

m
s 

or
 d

ev
el

op
in

g 
an

 
ex

pe
rt

 s
ys

te
m

 f
or

 th
e 

fi
rm

s 
in

 th
e 

ho
sp

ita
li

ty
 in

du
st

ry
 f

or
 v

ar
io

us
 

pu
rp

os
es

 

A
s 

th
e 

te
ch

ni
ca

l a
nd

 e
co

no
m

ic
 

fe
as

ib
il

it
y 

of
 A

I 
sy

st
em

 in
cr

ea
se

, t
he

re
 

w
il

l b
e 

a 
bo

os
t i

n 
in

te
re

st
 in

 th
ei

r 
us

ag
e 

by
 f

ir
m

s.
 

C
on

ce
pt

ua
l p

ap
er

 

18
 

Iv
an

ov
 e

t a
l. 

(2
01

9)
 

T
ec

hn
ol

og
y 

ac
ce

pt
an

ce
 m

od
el

 
(T

A
M

) 
R

ev
ie

w
 o

f 
re

se
ar

ch
 o

n 
ro

bo
ti

cs
 

T
he

 p
ap

er
 id

en
tif

ie
s 

ap
pl

ic
at

io
n 

ar
ea

s 
fo

r 
ro

bo
ts

 
Q

ua
li

ta
ti

ve
 

th
em

at
ic

 a
na

ly
si

s 



   

 

   

   
 

   

   

 

   

    Artificial intelligence and hospitality industry 59    
 

    
 
 

   

   
 

   

   

 

   

       
 

Table 2 TCCM framework table (continued) 
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Table 2 TCCM framework table (continued) 
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Table 2 TCCM framework table (continued) 

 

S.
 n

o.
 

A
ut

ho
r/

ye
ar

 
T

he
or

y 
C

on
te

xt
 

C
ha

ra
ct

er
is

ti
c/

fin
di

ng
s 

M
et

ho
do

lo
gy

 

36
 

W
u 

et
 a

l. 
(2

01
5)

 
T

he
or

y 
of

 p
er

so
n 

se
ns

it
iv

it
y 

bi
as

, 
th

e 
he

ur
is

ti
c 

– 
sy

st
em

at
ic

 m
od

el
 

C
on

su
m

er
s’

 e
nc

ou
nt

er
 

ev
al

ua
tio

n 
an

d 
in

te
nt

io
ns

 to
 

re
vi

si
t a

re
 d

ec
id

ed
 th

ro
ug

h 
em

pl
oy

ee
s’

 a
do

pt
io

n 
of

 
w

ea
ra

bl
e 

te
ch

no
lo

gy
 

In
de

pe
nd

en
t –

 r
ev

is
it

 in
te

nt
io

n,
 

sa
ti

sf
ac

ti
on

, s
er

vi
ce

 o
ut

co
m

e,
 g

en
de

r 
of

 
em

pl
oy

ee
; d

ep
en

de
nt

 –
 w

ea
ra

bl
e 

te
ch

no
lo

gy
 

A
N

O
V

A
 

37
 

C
ho

i e
t a

l. 
(2

00
0)

 
K

D
T

 F
ra

m
ew

or
k 

P
ro

fi
t m

ax
im

is
at

io
n 

cr
it

er
ia

 
fo

r 
a 

ho
te

l (
H

on
g 

K
on

g)
 

D
ep

en
de

nt
 –

 y
ie

ld
 m

an
ag

em
en

t, 
in

de
pe

nd
en

t-
 b

oo
ki

ng
 le

ve
l, 

C
om

pe
ti

to
rs

, 
ev

en
t a

tt
ra

ct
iv

en
es

s,
 s

tr
at

eg
y,

 s
ea

so
n 

of
 

to
ur

is
m

, o
cc

up
an

cy
, r

es
er

ve
d,

 w
al

k-
in

, 
co

rp
or

at
e,

 F
IT

, g
ro

up
, r

ac
k 

ra
te

, n
ig

ht
 

st
ay

, a
cc

ep
t 

C
on

ce
pt

ua
l p

ap
er

 

38
 

F
il

im
on

au
 a

nd
 N

au
m

ov
a 

(2
02

0)
 

B
C

T
 F

ra
m

ew
or

k 
B

C
T

 a
pp

li
ca

ti
on

 e
va

lu
at

es
 

it
s 

po
te

nt
ia

l f
or

 f
ut

ur
e 

in
te

gr
at

io
n 

B
C

T
 h

ol
ds

 la
rg

e 
po

te
nt

ia
l f

or
 a

pp
li

ca
ti

on
 

ra
th

er
 th

an
 ‘

pu
re

’ 
to

ur
is

m
 in

du
st

ri
es

. 
C

on
ce

pt
ua

l p
ap

er
 

39
 

Sh
in

 a
nd

 P
er

du
e 

(2
01

9)
 

T
A

M
 

B
ib

li
om

et
ri

c 
an

al
ys

is
 o

f 
se

lf
-s

er
vi

ce
 te

ch
no

lo
gy

 in
 

th
e 

ho
sp

it
al

ity
 in

du
st

ry
 

S
S

T
 a

do
pt

io
n 

fr
om

 th
e 

vi
ew

po
in

t o
f 

cu
st

om
er

s,
 s

itu
at

io
na

l f
ac

to
rs

, e
m

pl
oy

ee
s,

 
te

ch
no

lo
gy

 r
ea

di
ne

ss
, e

xp
er

ie
nc

es
, v

al
ue

 
co

-c
re

at
io

n,
 a

nd
 s

er
vi

ce
 f

ai
lu

re
 

bi
bl

io
m

et
ri

c 
co

-c
it

at
io

n 
an

al
ys

is
 

 

40
 

Fi
or

i a
nd

 F
or

on
i (

20
20

) 
A

 s
to

ch
as

ti
c 

fr
am

ew
or

k,
 

m
ul

ti
pl

ic
at

iv
e 

m
od

el
, g

en
er

al
iz

ed
 

li
ne

ar
 m

od
el

, d
yn

am
ic

 r
oo

m
 

pr
ic

in
g 

m
od

el
, A

R
M

A
 m

od
el

, 
ec

on
om

et
ri

c 
m

od
el

, B
ay

es
ia

n 
m

od
el

, O
D

P
, a

nd
 C

P
 m

od
el

s 

F
ra

m
ew

or
k 

on
 th

e 
ac

cu
ra

cy
 

of
 f

or
ec

as
ti

ng
 m

et
ho

ds
 u

se
d 

by
 h

ot
el

s 
in

 I
ta

ly
 

P
ro

po
se

d 
fr

am
ew

or
k 

ba
se

d 
on

 f
ac

to
rs

 
su

ch
 a

s 
oc

cu
pa

nc
y 

ra
te

, b
oo

ki
ng

 r
at

e,
 

ho
te

l c
ap

ac
ity

, d
em

an
d 

S
to

ch
as

ti
c 

pi
ck

up
 a

nd
 

em
pi

ri
ca

l s
tu

dy
 

41
 

Y
ou

n 
an

d 
G

u 
(2

01
0)

 
L

og
is

ti
c 

re
gr

es
si

on
 m

od
el

, f
ai

lu
re

 
pr

ed
ic

ti
on

 m
od

el
, (

M
L

P
) 

ne
ur

al
 

ne
tw

or
k 

m
od

el
, A

N
N

 m
od

el
 

P
re

di
ct

io
n 

of
 K

or
ea

n 
L

od
gi

ng
 f

ir
m

 f
ai

lu
re

 
In

te
re

st
 c

ov
er

ag
e,

 E
B

IT
D

A
 to

 C
L

, 
In

ve
nt

or
y 

tu
rn

ov
er

, F
A

 tu
rn

ov
er

, 
E

B
IT

D
A

 to
 T

L
, T

A
 tu

rn
ov

er
, A

R
 

tu
rn

ov
er

, D
eb

t r
at

io
 

L
og

is
ti

c 
re

gr
es

si
on

 
m

od
el

 a
nd

 n
eu

ra
l 

ne
tw

or
ks

 m
od

e 

42
 

C
la

ve
ri

a 
et

 a
l. 

(2
01

4)
 

G
re

y 
th

eo
ry

, S
V

M
, A

N
N

, 
ec

on
om

et
ri

cs
 m

od
el

, t
im

e 
– 

va
ry

in
g 

pa
ra

m
et

er
 m

od
el

s,
 c

ho
ic

e 
m

od
el

, (
A

R
IM

A
) 

m
od

el
s 

T
ou

ri
st

 a
rr

iv
al

 f
or

ec
as

tin
g 

in
 th

e 
co

nt
ex

t o
f 

C
at

al
on

ia
 

(S
pa

in
) 

A
 n

ew
 f

or
ec

as
ti

ng
 a

cc
ur

ac
y 

m
ea

su
re

 is
 

de
ve

lo
pe

d 
M

ul
tiv

ar
ia

te
 n

eu
ra

l 
ne

tw
or

k 
ap

pr
oa

ch
 

43
 

N
is

sa
n 

(1
98

7)
 

B
O

R
IS

 f
ra

m
ew

or
k 

E
xp

er
t s

ys
te

m
s 

em
pl

oy
ed

 in
 

ho
sp

ita
li

ty
, r

oo
m

 r
en

ta
l, 

an
d 

re
al

 e
st

at
e 

th
re

e 
sy

st
em

s 
ar

e 
di

sc
us

se
d-

 H
A

V
A

N
E

, 
IM

P
, E

lo
qu

en
t; 

al
l a

re
 e

xp
er

t s
ys

te
m

s 
C

on
ce

pt
ua

l p
ap

er
 



   

 

   

   
 

   

   

 

   

   62 K. Sharma et al.    
 

    
 
 

   

   
 

   

   

 

   

       
 

Table 2 TCCM framework table (continued) 
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Table 2 TCCM framework table (continued) 
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4.1 Theory development (T) 

The review of the extant literature shows a lack of theory building in the domain being 
discussed. The theories and models such as AIDUA (Gursoy et al., 2019) and UTAUT 
(Davis, 1989; Lu et al., 2019) are commonly used in the literature. However, TAM 
(Davis, 1989) and USUS are the most highly used models in the literature. There are 
multiple variations of the same and researchers are trying to build up new versions of the 
same. All the models, frameworks and theories mainly focus on either the use of the 
technology or the acceptance of the said technology. This creates a barrier in the research 
being carried out as it talks about only one phenomenon. The current literature is mainly 
focused on one direction and ignores other aspects such as its impacts or actual practical 
implications. Due to artificial intelligence being a new idea in this domain, research is 
being conducted on the aspects visible in the short term. Another area that is ignored is 
the drivers or the enablers of artificial intelligence. The theory development related to the 
economic and social impact of artificial intelligence is also missing. New theories and 
models can be developed which can discuss the areas mentioned above. 

4.2 Context (C) 

The context in which the research is mainly focused upon in the hospitality industry is 
adoption and use in hotels and restaurants for customer service. The majority of studies 
have been done in the area of technology acceptance and use especially robots and 
forecasting using artificial intelligence. Artificial intelligence in education, corporate 
firms, day to day operations, transportation, On-site use, etc., has been left untouched. 
Almost all the studies which have been conducted focus on the use of robotics and big 
data in hotels and leave out educational institutes of hospitality, airlines, firms, etc. Very 
few numbers of studies in actuality discuss the implications or impact of artificial 
intelligence on different aspects such as economy, politics, human resource, environment, 
society, cultural impact, future of AI, etc. Therefore, this creates an opportunity for the 
researchers to focus on the said areas in the future. 

4.3 Characteristics (C) 

The literature review reveals that factors such as willingness to use, acceptance and 
forecasting have been explored in quite some detail (Bowen and Morosan, 2018; Dickson 
and Nusair, 2010; Law, 1998; Lin et al., 2019). However, factors such as the future of AI, 
cultural and economic impact, artificial intelligence in hospitality education and effects 
on firms have been left untouched. As the data related to willingness to use AI or big data 
are easily available, there is a bias towards the said areas in the article. Very few 
quantitative or qualitative studies have been carried out observing the impact of AI or any 
other area related to it. Although the previous studies provide us with a solid 
understanding of the implementation of Artificial intelligence in hospitality, it does not 
focus on the aftermath of the same concerning various aspects. 

4.4 Methodology 

Most of the articles are based on a comprehensive literature review. The studies have 
worked upon existing models and theories and worked further upon them from the 



   

 

   

   
 

   

   

 

   

    Artificial intelligence and hospitality industry 65    
 

    
 
 

   

   
 

   

   

 

   

       
 

perspective of the hospitality industry. A few articles have proposed models and 
frameworks based on primary data. However, a few articles have also conducted 
empirical research and analysed the data using regression analysis and SEM. Articles 
focused on forecasting have used machine learning methods and an artificial neural 
network approach to get the results. The most appropriate research method is mixed-
methods approach, which entails using qualitative and quantitative methods for theory 
building and development. 

5 Discussion and implications 

The analysis carried out above clearly demonstrates that the factors responsible for being 
focused upon in the hospitality industry related to artificial intelligence are from a certain 
perspective only. Factors such as willingness to accept/ use artificial intelligence and 
consumer experience are at the forefront, whereas barriers to AI, forecasting, and 
hospitality technology are close behind. Willingness to accept/use is explored in the 
literature from the point of consumer and employee use in hotels, restaurants, or other 
services. The strong point of view is considered while elaborating on barriers to the use 
and hospitality technology development. The robot-based hospitality industry will greatly 
impact how people live their lives and conduct business (Webster and Ivanov, 2019). 
Variables such as financial consideration, attitude, job insecurity, and market demand 
plays an important role. The study’s findings help us analyse the crucial factors while 
discussing artificial intelligence using the variables mentioned above. The study can help 
in realising multiple benefits of tourism development through artificial intelligence and 
can have multiple social, cultural and environmental impacts (Drosos and Skordoulis, 
2018; Misso et al., 2018). It also helps in providing the researchers with a future agenda 
or direction to explore. 

6 Research implications 

The study helps identify the variables/ factors that have been analysed in-depth and the 
current trend in research. Most of the existing literature discusses or focuses on a certain 
set of variables, models, and theories related to artificial intelligence. As the amount of 
research done on the acceptance and use of artificial intelligence in hospitality is plenty, 
the researchers can focus on other areas of hospitality with artificial intelligence. 
Academicians and researchers can develop multiple frameworks and models employing 
new variables or even using the existing ones, but according to the present time rather 
than 20 years old. 

6.1 Practical implications 

As the study shows that a huge part of extant literature focuses on the acceptance and use 
of artificial intelligence, the practitioners can employ the variables which boost the 
acceptance and use of artificial intelligence. The variables that act as favourable for 
adopting AI at hotels or restaurants can be adopted by the practitioners to expand the 
consumer experience and increase the acceptability amongst employees. Policymakers 
need to focus on the variables that help implement required technological changes at the 
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education and firm level. Government policies can significantly impact the use of 
artificial intelligence for day-to-day operations in the hospitality industry. Policymakers 
should tackle the variables that act as a barrier to the growth of Artificial intelligence 
technology used in the industry by making policies that counteract them. 

7 Future research 

In this study, we conducted a bibliometric analysis and reviewed the literature using the 
TCCM framework. This study gives us an insight into the direction of the research in the 
past and the present. Taking learning from them, the researchers can either modify or 
work in-depth on the given model from the perspective of the current technological 
situation or develop their theories to suit the current situation better. Most of the literature 
talks about the acceptability or the use of artificial intelligence, especially in terms of 
service robots. For future research purposes, the scholars can investigate the domain of 
artificial intelligence from the viewpoint of infrastructure, education, barriers, challenges, 
government support, employability, or artificial intelligence to combat dire economic 
situations. The impact of society and culture needs to be explored in-depth as they play a 
pertinent role in the hospitality industry. 

8 Conclusions 

This study presents a systematic summary of the articles published in the area of artificial 
intelligence in hospitality from 1984 to 2020. With the application of the TCCM 
framework, this study helps the researchers in deciding the future course of action by 
identifying the gaps, prominent characteristics and methods used (Singh and Dhir, 2019). 
The TCCM framework along with bibliometric analysis provides a comprehensive 
picture of the literature published from 1984 to date related to artificial intelligence. As 
the findings depict, the hospitality industry is still lagging in using AI to its full extent. 
Compared to other sectors, the research, and the practical application of AI in the 
hospitality industry still leaves a lot to be desired. The research in the hospitality industry 
is more focused on the actual use of artificial intelligence, barriers, human experience, 
and various types of artificial intelligence technology rather than the technical aspects 
like in the engineering domain. Therefore, this analysis provides a picture of the current 
state of artificial intelligence in the hospitality domain and gives us a future direction. 
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