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Abstract

Purpose - The present research study extends the Ex-
pectation-Confirmation Model (ECM) by focusing on sat-
isfaction, continuance intention, and recommendation
intention among smart robotic vacuum cleaner users.
The impacts of battery life concern and perceived privacy
factors on satisfaction and continuance intention of the
smart robotic vacuum cleaner were investigated by add-
ing the variables of battery life concern, perceived priva-
cy, and recommendation intention in the ECM.

Design/methodology/approach - The participants of
this study consisted of smart robotic vacuum cleaner us-
ers in Turkey. The snowball sampling method, as one of
the non-random sampling methods, was used to reach
the participants; data was collected using an online sur-
vey created with Google Forms, asking the participants
to share the survey link with people around them who
have smart robotic vacuum cleaners. A total of 218 smart
robotic vacuum cleaner users participated in the study
between March 1 and May 1, 2023.

Sazetak

Svrha - IstraZivanje prosiruje Expectation-Confirmation
Model (ECM) (hrv. model ocekivanje - potvrda) usredoto-
Cujudi se na zadovoljstvo korisnika pametnog robotskog
usisavaca, namjeru nastavka koristenja i namjeru prepo-
ruke. Istrazivano je kako zabrinutost oko trajanja baterije i
¢imbenika percipirane privatnosti utjece na zadovoljstvo
i namjeru da se i dalje koristi ovaj uredaj dodavanjem u
ECM model varijabli zabrinutost oko trajanja baterije,
percipirana privatnost i namjera preporuke.

Metodoloski pristup - Sudionici istrazivanja bili su ko-
risnici pametnog robotskog usisavaca u Turskoj. Kako bi
se doslo do ispitanika, koristena je metoda snjezne gru-
de, jedna od metoda uzorkovanja koja nije zasnovana na
vjerojatnosti, a podaci su prikupljeni koristenjem online
anketnog upitnika izradenog pomoc¢u Google Forms ala-
ta. Sudionici su zamoljeni da podijele poveznicu ankete s
ljudima koji imaju pametni robotski usisavac. U istraziva-
nju je sudjelovalo 218 korisnika, a trajalo je od 1. oZujka
do 1. svibnja 2023.
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Findings and implications - Structural equation mod-
eling (SEM) was used as the data analysis technique in
the study. While the ECM was confirmed as a result of the
SEM analysis, an important finding was that consumers
with battery life concerns intend to continue using the
smart robotic vacuum cleaner despite a negative rela-
tionship between battery life concern and satisfaction.
While the effect of perceived privacy on continuance
intention was not significant, satisfaction was found to
have a significant effect on continuance intention. Given
that rtificial intelligence-related businesses face fierce
competition, organizations that wish to prosper in this
environment must excel in a variety of areas, ranging
from product design to marketing and from sales policies
to post-sales assistance. Considering the findings, deter-
mining the factors that affect the satisfaction and inten-
tion to continue using robot vacuum cleaners will be a
guide for smart robot vacuum cleaner manufacturers and
marketers. At the same time, the fact that the issue has
been investigated within the framework of a model will
also make significant contributions to the literature.

Limitations - Different factors influence smart robotic
vacuum cleaner users'satisfaction and desire to continue
using them, but only battery-life concerns and perceived
privacy variables were incorporated into the ECM model
in this research study. Another limitation is connected
to the research sample. Because the snowball sampling
method was employed to obtain data for the research, its
findings cannot be generalized as they cover only smart
robotic vacuum cleaner users who participated in the
survey.

Originality/value - The ECM employed in the study was
expanded by including the variables of battery-life con-
cern, perceived privacy, and recommendation intention.
A general lack of information among potential consum-
ers regarding artificial intelligence and smart robotic vac-
uum cleaners, which is highly fascinating and a source of
curiosity, as well as the lack of research on this issue in
the literature, underscore the significance of this research
study. By integrating and expanding the ECM for applica-
tion to consumers using smart robotic vacuum cleaners,
this study adds a fresh viewpoint to the literature.

Keywords: artificial intelligence, smart robotic vacuum
cleaners, Expectation-Confirmation Model, continuance
intention, recommendation intention

Rezultati i implikacije — Koristen je SEM kao metoda
analize podataka. lako je ECM model potvrden kao rezul-
tat SEM analize, vazno je otkri¢e da potrosaci zabrinuti za
trajanje baterije namjeravaju nastaviti koristiti pametni
robotski usisiva¢ unatoc ¢injenici da postoji negativan
odnos izmedu zabrinutosti oko trajanja baterije i zado-
voljstva. lako ucinak percipirane privatnosti na namjeru
nastavka koristenja nije bio znacajan, utvrdeno je da za-
dovoljstvo ima znacajan ucinak na namjeru nastavka ko-
ristenja. Poduzeca koja koriste umjetnu inteligenciju suo-
Cavaju se s ostrom konkurencijom, a ako Zele napredovati
u ovom okruzenju, trebaju se isticati u raznim podrucji-
ma, od dizajna proizvoda, marketinga i prodajne politike
pa do poslijeprodajne usluge. Uzimajuci u obzir rezul-
tate, odredivanje ¢imbenika koji utjecu na zadovoljstvo
i namjeru daljnjeg koristenja robotskih usisavaca bit ce
vodilja proizvodacima i trgovcima pametnog robotskog
usisavaca. Istodobno, Cinjenica da je predmet istrazen u
okviru ECM modela takoder e pruziti znacajan doprinos
literaturi.

Ogranicenja - lako razli¢iti ¢imbenici utje¢u na zadovolj-
stvo korisnika pametnog robotskog usisavaca i zelju za
nastavkom koristenja, u ovom su istrazivanju u ECM mo-
del uklju¢eni samo zabrinutost oko trajanja baterije i va-
rijable percipirane privatnosti. Sljedece ogranicenje istra-
Zivanja povezano je s uzorkom. Buduci da je za dobivanje
podataka koristena metoda snjezne grude, rezultati se ne
mogu generalizirati, a obuhvacaju samo korisnike pamet-
nog robotskog usisavaca koji su sudjelovali u istraZivanju.

Doprinos - ECM model potvrde ocekivanja prosiren je
ukljucivanjem varijabli zabrinutost oko trajanja baterije,
percipirana privatnost i namjera preporuke. Neinformi-
ranost potencijalnih potrosa¢a o umjetnoj inteligenciji
i pametnim robotskim usisavac¢ima, sto je vrlo fascinan-
tno i izvor znatizelje, kao i nedostatak istraZivanja ove
problematike u literaturi, upucuje na znacaj istrazivanja.
Integracijom i prosirenjem ECM modela u kontekstu po-
trosaca pametnih robotskih usisavaca pruzen je novi uvid
u literaturu.

Kljucne rijeci - umjetna inteligencija, pametni robotski
usisavaci, Expectation-Confirmation Model, namjera na-
stavka koriStenja, namjera preporuke
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1. INTRODUCTION

Throughout history, mankind has pondered
how to complete its chores more quickly and
easily; as a consequence, it has come up with
new ideas, inventions, and discoveries while
also constructing machines as a result of the
research it has done. This evolution and trans-
formation have persisted from the past to the
present day and will continue into the future.
Because of the rapid advancement and dis-
semination of technology, new concepts have
emerged, and the actual and virtual worlds
have been linked. Because of the increasing
usage of the internet and the emergence of
wireless internet, gadgets may now be operat-
ed remotely. Physical locations have given way
to “virtual”, “online”, and "mobile” environments,
while physical devices have been replaced by
“smart” and “robot” gadgets. Although robot
technologies, artificial intelligence, and automa-
tion systems are incredibly intriguing concepts
all around the world, most people are unaware
of them. Artificial intelligence and smart robot
technologies have lately been studied in a vari-
ety of domains (Gursoy, Chi, Lu & Nunkoo, 2019;
Talukder, Chiong, Bao & Hayat Malik, 2019; Gup-
ta, Dhiman, Yousaf & Arora, 2020; Aiolfi, 2023).
Because these applications are utilized in so
many different domains and hence have distinct
meanings in each particular one, it is difficult to
provide a single description. These systems rely
on data analysis to generate new outputs based
on the data fed into the computers.

Artificial intelligence, one of the most recent
outcomes of this research, is an interdisciplin-
ary subject that requires a comprehensive ap-
proach. Artificial intelligence, which can mimic
human intelligence, is designed to perform
specific tasks and can improve itself with the in-
formation it has gathered; from engineering to
philosophy, science to health services, e-com-
merce to robot applications, defense industry to
cyber security systems; in short, most disciplines
are being used to their full potential. Given the
scope of the effect of artificial intelligence on
every aspect of our life, it has shown potential
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to be applied in daily work as well. Robotic de-
vices have recently been favored in many fields;
thanks to smart devices coupled with smart
home appliances following smartphones, there
is hope about minimizing the workforce and
saving time. This technique has also been suc-
cessfully incorporated into smart robotic vacu-
um cleaners using a particular robotic coding
method. Consumers are increasingly inclined
to acquire such items not only because of their
technology but also the ease of cleaning ben-
efits they provide, such as not taking up much
room, charging itself, reaching hard-to-reach ar-
eas, and being remotely operated without the
need for people. As a result, a new market has
formed for companies looking to transform this
desire into an opportunity.

One of the reasons for doing research in this
field is the observed growth in the use of ser-
vice robots in households, which is one of the
areas where robot technologies are employed
the least. A research study by Tor-Kadioglu
(2020) devoted to smart robotic vacuum clean-
ers was designed to identify why users utilize
these products. The purpose of this research
is to establish consumer satisfaction levels and
their willingness to continue using and pro-
moting the product via the smart robotic vac-
uum cleaners they have used. To accomplish
this goal, an Expectation-Confirmation Model
(ECM), designed to explain the influence on
consumer repurchase behavior, was utilized to
assess the level of satisfaction with the product.
This idea has also been applied to research on
intelligent robots (Pal, Funilkul & Vanijja, 2020,
Gaglar Cetinkaya and Kartal, 2022).

The ECM employed in the present study was ex-
panded by including the variables of battery-life
concern, perceived privacy, and recommenda-
tion intention. A general lack of information
among potential consumers regarding artificial
intelligence and smart robotic vacuum clean-
ers, which is highly fascinating and remains a
source of curiosity, as well as the lack of research
on this issue in the literature underscore the
significance of this research. By integrating and
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expanding the ECM for application to consum-
ers using smart robotic vacuum cleaners, this
study adds a fresh viewpoint to the literature.
According to practitioners, the results in terms
of revealing existing problems (such as battery
life and privacy concerns against perceived
benefits, etc) related to smart robotic vacuum
cleaners (Pal et al,, 2020) and meeting consumer
expectations in this respect will benefit manu-
facturers striving to survive in the artificial intel-
ligence-oriented sector in an intensely compet-
itive environment; it will also provide support
for brands in many areas, ranging from product
design to marketing and from sales policy to
product development. As a result, the study is
expected to be a source of knowledge for en-
thusiasts, a resource for practitioners, and a con-
tribution to the literature.

The following sections are included in the pres-
ent paper. The conceptual framework, literature
evaluation, and hypothesis development proce-
dure are all covered in the next section. Then,
information regarding the research technique is
provided, followed by the findings. Discussion,
theoretical and managerial implications, limita-
tions, and future research prospects are includ-
ed in the concluding part.

2. CONCEPTUAL
FRAMEWORK
AND HYPOTHESIS
DEVELOPMENT

With recent technical advancements, the cre-
ation and application of Al-based gadgets have
gained traction. Al technology is employed in
a variety of sectors, ranging from automotive
robots to clinical decision support systems in
hospitals. As outlined by Gursoy et al. (2019),
Al-powered machines may now readily exe-
cute tasks that were previously solely handled
by humans, such as driving a car, understand-
ing human language, identifying faces in pho-
tographs, analyzing massive data, or searching
online. Since the 1960s, robots have been re-
placing human bodily duties and doing monot-

onous tasks. Simultaneously, robots are utilized
in a wide range of automation systems for mass
manufacturing. Nonetheless, despite count-
less efforts to bring robotic technology into
our homes, consumer adoption of “consumer
robots” or “domestic robots” has been grad-
ual. In general, robots are utilized in high-tech
toys, with the exception of floor-cleaning items
(Yoon & Jetter, 2014). Another related concept
that comes to mind when robots and home
technology are mentioned is the internet of
things. To put it simply, the Internet of Things
application, which was first used by a group
of academics at Cambridge University in 1991,
is a communication network that allows us to
control, monitor, and analyze the physical ele-
ments in the environment (Lopez-de-Armentia,
Casado-Mansilla & Lopez-de-Ipina, 2012). It is
now used in many areas, as well as in the field
of home technologies. All objects in the home
technology system communicate with each
other through wireless networks (Jiang, Yang
& Zhang, 2015). With the introduction of home
service robots into people’s homes, it is becom-
ing increasingly vital to understand the long-
term adoption process while also taking into
account consumer demands (Fink, Bauwens,
Kaplan & Dillenbourg, 2013).

The research model in this study was built using
the ECM, as shown in Figure 1. ECM is consid-
ered an important theory in the field of infor-
mation systems and technologies that explains
post-adoption behavior by users and is based
on the Expectation-Confirmation Theory, which
proposes that expectations and perceived per-
formance lead to post-purchase satisfaction
and influence repurchase intention (Park, 2020;
Hsu and Lin, 2015). ECM is a theoretical frame-
work used to understand and explain such
things as consumer satisfaction, purchase, trust,
and switching decisions, as well as the accep-
tance, use, or adoption of technology (Eveleth,
Baker-Eveleth & Stone, 2015). Oliver initially pro-
posed the Expectation-Confirmation theory to
investigate customer satisfaction and post-pur-
chase behavior. According to Oliver (1980), cus-
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tomers’ repurchase intentions are mostly deter-
mined by their satisfaction with their past use of
the product or service. The ECM attempts to ex-
plain satisfaction as a consequence of confirm-
ing or not confirming expectations, perceived
performance, and beliefs when a consumer pur-
chases oradopts a certain product or service (Pal
et al, 2020). This model is frequently applied to
exploring consumer satisfaction and post-pur-
chase behavior (Bhattacherjee, 2001a). In ECM,
it is thought that the level of satisfaction with
the product or service impacts the consum-
er's desire to repurchase (Thong, Hong & Tam,
2006). In this context, ECM is used to achieve
consumers’ repurchase intentions in five phases
(Bhattacherjee, 2001a). First, before acquiring a
product or service, buyers develop their first ex-
pectations. Furthermore, before making a pur-
chasing choice, consumers form expectations
about specific goods or services. After acquiring
a product or service, users gain experience with
it, and their perception of performance arises
after the first consumption time. Third, based
on pre-purchase references, consumers assess
the perceived performance of the product or
service and judge the extent to which those
expectations are confirmed. Fourth, satisfaction
or mood is developed based on the degrees of
approval and the expectations that are the ba-
sis for the approval. Finally, when a product or
service works as predicted, consumers’ expec-
tations are verified, and a repurchase intention is
generated. When a product or service performs
poorly, consumers’ expectations are disappoint-
ed, and further usage is discontinued. In short,
the amount of approbation determines satisfac-
tion (Churchill and Surprenant, 1982; Bhattach-
erjee, 2001a; Lin, Wu & Tsai, 2005; Hong, Thong
& Tam, 2006; Thong et al. 2006; Huang and Yu,
2023). Consequently, satisfaction is a key deter-
minant in the research model.

Cleaning is a daily activity expected by consum-
ers to be made simpler using promoted items.
When it comes to facilitation, the first thing that
springs to mind is smart robotic vacuum clean-
ers (Tor-Kadioglu, 2020). Smart robotic vacuum
cleaners were created with the goal of minimiz-
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ing human labor and replacing regular vacu-
um cleaners (Yoon and Jetter, 2014). The main
distinction between smart robotic vacuum
cleaners and ordinary vacuum cleaners is that
they do the cleaning themselves (Tor-Kadiog-
lu, 2020). Smart robotic vacuum cleaners have
affected consumers and modified their clean-
ing habits as compared to traditional vacuum
cleaners (Forlizzi, 2007). Furthermore, certain
smart robotic vacuum cleaners have been dis-
covered to clean more thoroughly than regular
ones (Fink et al,, 2013). As a result, the main de-
terminants of the research model are perceived
usefulness, satisfaction, and continuance in-
tention. Many factors influence consumer sat-
isfaction (Tam, Santos & Oliveira, 2018; Caglar
Cetinkaya & Kartal, 2022). The criteria utilized to
assess satisfaction in this research include con-
sumers’ perceived benefit from smart robotic
vacuum cleaners, worry about their battery life,
and confirmation. It is anticipated that consum-
ers' battery-life concerns, perceived usefulness,
perceived privacy, and satisfaction play a role in
their continuance intention and that consumers
who have this intention will also have the rec-
ommendation intention.

Perceived Usefulness

The amount to which a person feels that em-
ploying a certain technology would increase
work performance (Davis, Bagozzi & Warshaw,
1989; Pal et al.,, 2020) is referred to as perceived
usefulness. Perceived usefulness determines
consumer satisfaction and confirmation of ex-
pectations (Thong et al,, 2006). It is a measure
of consumers’ extrinsic motivation and anticipa-
tion of results (Pal et al., 2020), or the perception
of performance that happens to consumers after
utilizing the product (Caglar Cetinkaya and Kar-
tal, 2022). The more benefits consumers acquire,
the happier they will be and the more likely they
will be to continue using the product (Pal et al,,
2020). Many researchers have discovered a link
between perceived usefulness and satisfaction,
and/or continuance intention (Bhattacherjee,
2001a; Bhattacherjee, 2001b; Thong et al., 2006;

-Gz 'dd "yz0z 'L "ON '9€ "[oA




I
¥
)
~
g
a
q:
&
o
~
o]
=
Ne)
o
k)
>

Ibrahim Avci, Mahmut Kocan, Ahmet Kirmizibiber

Oghuma, Libaque-Saenz, Wong & Chang, 2016;
Susanto, Chang & Ha, 2016; Pal et al,, 2020; Caglar
Cetinkaya & Kartal, 2022). However, Gupta et al.
(2020) discovered no beneficial association be-
tween perceived usefulness and continuance
intention in their research. The following hy-
potheses were developed in this context.

H1a: The perceived usefulness of smart robotic
vacuum cleaners has a positive effect on satis-
faction with these products.

H1b: The perceived usefulness of smart robotic
vacuum cleaners has a positive effect on contin-
uance intention with these products.

Satisfaction

Post-adoption behavior is heavily influenced
by satisfaction (Pal et al, 2020). It is a straight-
forward evaluation of a consumer’s initial (trial)
encounter with a product or service. It can be
expressed as a positive feeling (satisfaction),
an indifferent mood (indifference), or a nega-
tive emotion (dissatisfaction). Satisfaction and
continuance intention are related (Bhattacher-
jee, 2001b). High satisfaction is seen as a cru-
cial aspect in effective long-term partnerships
because it might lead to further purchases. A
number of prior research studies demonstrat-
ed a link between satisfaction and continuance
intention (Susanto, Chang & Ha, 2016; Bhattach-
erjee, 2001a; Oghuma et al, 2016; Gupta et al,,
2020; Caglar Cetinkaya and Kartal, 2022). Based
on these studies in the literature, the following
hypothesis has been developed.

H2: The satisfaction of smart robotic vacuum
cleaners has a positive effect on the continu-
ance intention of using these products.

Confirmation

The psychological condition of the consumers
occurs when the emotion around unverified
expectations is combined with their past sen-
timents about the consuming experience. A
psychological or emotional condition arising
from satisfaction is the cognitive assessment of
expectation-performance confirmation. With

lower expectations and/or greater performance
leading to more approval, this condition has a
favorable effect on satisfaction and continuance
intention; conversely, it generates disapproval,
discontent, and intention to stop. Confirmation
is closely connected to perceived performance
and has an inverse relationship with anticipa-
tion (Bhattacherjee 2001a). Confirmation can be
positive or negative at the same time; positive
confirmation improves the perceived effective-
ness of any system, whereas negative confirma-
tion diminishes it (Pal et al, 2020). Many stud-
ies argue that there is a relationship between
confirmation on the one hand and perceived
usefulness and satisfaction on the other (Bhat-
tacherjee, 2001b; Huang, 2019; Gupta et al., 2020
Pal et al, 2020). Since perceived usefulness is the
reference for approving a product or service,
there is a relationship between usefulness and
confirmation (Ashraf, Jaafar & Sulaiman, 2017).
Confirmation leads to user satisfaction if users
believe that a technology is useful and their ex-
pectations are met or exceeded after using it
(Oghuma et al, 2016). As a result, the hypothe-
ses listed below have been formulated.

H3a: The confirmation of smart robotic vacuum
cleaners has a positive effect on the perceived
usefulness of these products.

H3b: The confirmation of smart robotic vacu-
um cleaners has a positive effect on satisfaction
with these products.

Continuance Intention and Recommenda-
tion Intention

Consumers who are pleased with the outcome
of approval or favorable approval are more in-
clined to repurchase items or services in the
future. Consumers who are unsatisfied with a
product or service following rejection or nega-
tive approval will not utilize it again (Susanto et
al, 2016). There is also a close relationship be-
tween wearable technology and smart robots.
Through wearable technology consumers can
easily establish a connection to their various
connected home devices, including refrigera-
tors, washing machines, robot vacuum cleaners,
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etc. from anywhere (Kim, Hong, Kim, Kim, Kim
& Chun, 2014). The use of wearable devices in
smart home appliances makes human life even
easier (Volety & Geethanjali, 2022). Considering
that the use of wearable technology has both
direct and indirect effects on recommendation
intention (Talukder et al, 2019), the same may
be true for smart robotic vacuums. Gupta et al.
(2020) discovered that the continuance inten-
tion has a favorable influence on the recom-
mendation intention, leading to the following
hypothesis.

H4: The continuance intention of using smart
robotic vacuum cleaners has a positive effect
on the recommendation intention of these
products.

Battery-Life Concern

Battery life may be the most critical success cri-
terion for smartwatches to get market accep-
tance. The failure of Microsoft’s SPOT (Smart
Personal Objects Technology) due to battery
restrictions demonstrates the need to take
battery life into account more seriously (Rawas-
sizadeh, Price & Petre, 2015). The way in which
smartphone battery life affects user experience
has been explored (Pal et al, 2020, p. 271). Bat-
tery life is critical because consumers frequently
use wearables such as smartwatches for a vari-
ety of reasons. Users have an unfavorable opin-
ion of smart watches with a limited battery life,
which may cause them to be disappointed and
quit using them. Battery life worries are users’
concerns regarding the battery lifetime while
using all of the device’s features and functional-
ities to their maximum capability on a single full
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charge (Pal et al.,, 2020). Graaf, Allouch, and Dijk
(2019) discovered that utilitarian attitudes had
no influence on continuance intention, but Pal
et al. (2020) discovered that battery-life concern
had a negative effect on satisfaction and con-
tinuance intention, so the following hypotheses
were developed.

H5a: Battery-life concern about smart robotic
vacuum cleaners has a negative effect on satis-
faction with these products.

H5b: Battery-life concern about smart robot
vacuum cleaners has a negative effect on the
continuance intention of using these products.

Perceived Privacy

The practical requirement for human rights
protection and the unavoidable need for infor-
mation technology growth is privacy protec-
tion (Liu, Wu, Yang, Zhao & Sun, 2022). Harmful
persons can hijack the robot without the user’s
awareness by using harmful software. Just as
a robot that can record photos in violation of
private life privacy may instantaneously broad-
cast recorded video over the internet (Bozkurt
Yiksel, 2017), this can also be valid for smart
robotic vacuum cleaners. Susanto et al. (2016)
discovered that perceived security and priva-
cy influence trust but not satisfaction. Pal et al.
(2020) discovered, however, that perceived pri-
vacy had a negative influence on continuance
intention. As a result, the following hypothesis
was created.

H6: The perceived privacy of smart robotic vac-
uum cleaners has a negative effect on the con-
tinuance intention of using these products.
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FIGURE 1: Research Model
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3. RESEARCH
METHODOLOGY

3.1. Data Collection and Sample
Characteristics

Participants of the research study consisted
of smart robotic vacuum cleaner users in Tur-
key. The snowball sampling method, which is
among the non-random sampling methods,
was used to garnish participation because it
saves time and money for researchers (Brickman
Bhutta, 2012). The data were collected using an
online survey created with Google Forms, in-
viting participants to share the survey link with
persons in their vicinity who had smart robotic
vacuum cleaners. Given that only the users of

Battary-Life
Concern

smart robot vacuum cleaners were eligible to
participate in the survey, a “Do you have a smart
robot vacuum?” filter question was added, so
the participants who replied “Yes” to this ques-
tion were permitted to continue with the sur-
vey. A total of 218 smart robotic vacuum cleaner
users took part in the research between March
1 and May 1, 2023, but as five questionnaires
were found to be incomplete and erroneous,
213 questionnaires were approved as legitimate.
Because a sample size of 10 times the number
of items used in the questionnaire is deemed
acceptable to estimate sample size (Hair, Black,
Babin & Anderson, 2010), the number of sam-
ples obtained in the current investigation was
sufficient. The demographic information of sur-
vey participants is presented in Table 1.
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TABLE 1: Demographic statistics of the sample
Total number of
Demographic characteristics participants Percentage
(N) =213
Frequency
Gender Male 131 61.5
Female 82 38.5
Marital status Married 162 76.1
Single 51 239
Age 18-28 48 22.5
29-39 123 577
40-50 35 16.5
51 and older 7 33
Education status Primary 2.8
Secondary 15 7
Undergraduate 111 522
Postgraduate 81 38
Income 360 EUR and below 13 6.1
361-600 EURo 31 14.6
601-840 EUR 43 20.2
841-1,080 EUR 42 19.7
1,081 EUR and higher 84 394
Occupation State-employed 116 54.5
Private 42 19.7
Housewife 21 99
Retired 2 09
Student 25 11.7
Not working 7 33
Living place District 31 14.6
Province 182 854

3.2. Measures

The data was gathered using an online ques-
tionnaire created with Google Forms. The first
section of the questionnaire, which is divided
into three sections, included filter questions;
the second section contained 21 items regard-
ing the research scales, while the third section
consisted of questions about the participants’
demographic data. The research employed vali-
dated multi-item measures modified from prior
studies on the issue, and a 5-point Likert-type
scale (1 - Strongly Disagree to 5 - Strongly Agree)
was selected for grading these scales. The scale

information used in the research is as follows:
perceived usefulness with three items (Davis,
1989; Bhattacherjee, 2001a), confirmation with
three items (Bhattacherjee, 2001a), satisfaction
with three items (Bhattacherjee, 2001; Kang &
Lee, 2010), and continuance intention with three
items (Bhattacherjee, 2001a; Venkatesh, Thong &
Xu, 2012); recommendation intention with three
items (Alexandris, Zahariadis, Tsorbatzoudis &
Grouios, 2004; Gupta et al, 2020), battery-life
concern with three items (Pal et al., 2020), and
perceived privacy with three items (Malhotra,
Kim & Agarwal, 2004; Pavlou, Liang & Xue, 2007).
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= Because the scales used in the research were in

Lol 3 different language, the items were translated

XY o Turkish using the translation-back transla-

tion method, and a pre-test was conducted on

nine consumers after the content validity was

z = ensured by two academicians who are experts
in the field and users of smart robotic vacuum
cleaners. Following input from the pretest, a
few changes were made to the questionnaire in
terms of form and meaning, and the data-col-
lecting phase began. To prevent skewness is-
sues, the data gathered during the pre-testing
phase were excluded from the research.

4. RESULTS

4.1. Measurement model

The data gathered in the research was analyzed
using the Statistical Package for the Social Sci-
ences (SPSS 21) and Analysis of Moment Struc-
tures (AMOS 24) tools. First, normality analysis

was conducted to determine if the research
data was normally distributed, and the kurto-
sis and skewness values of all variables were
calculated. The normality analysis found the
skewness values of all variables to be in the
range of -2 to 42, while the kurtosis values
were in the range of -7 to 47/, proving that the
data had a normal distribution (Curran, West,
& Finch 1996; George & Mallery, 2016). While
Cronbach’s alpha (a) and composite reliability
(CR) tests were employed to assess the con-
struct reliability of the scales, the extracted
mean-variance (AVE) values were utilized to

establish the discriminant and convergent va-
lidity of the research components (Hair, Hult,

Ringle & Sarstedt, 2013). Factor loadings for all
indicators must be larger than 0.5 (Hair et al,

2010), CR values must be greater than 0.7 (Ba-

TABLE 2: Results of internal consistency and convergent validity tests

gozzi and YI, 1988), and AVE must be greater
than 0.5 (Fornell and Larcker, 1981). The results
of testing on the research scales to determine
these values is summarized in Table 2.

robot vacuum cleaner to be sound.

Construct Item Standardizsed Cronbach CR | AVE
Factor Loading | alfa (a)
Perceived My robot vacuum cleaner assists me 944 942 944 | 848
usefulness in cleaning the house. )
A robot vacuum cleaner enables
me to accomplish my job more 911
efficiently.
Using a robot vacuum cleaner makes 907
house cleaning easier. ’
Confirmation | The robot vacuum cleaner was 839 915 9171 .886
better than | expected. '
The performance of my robot
vacuum cleaner was better than | 921
expected.
~ Overall, the robot vacuum cleaner
o _ 898
0 met most of my expectations.
g Satisfaction |l believe | made the correct choice in 903 836 8501 659
3 employing a robot vacuum cleaner. '
§ I am delighted to have a robot 632
g vacuum cleaner. '
§ | consider my decision to utilize a 873
>
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Construct Item Standardiz.ed Cronbach CR | AVE
Factor Loading | alfa (a)
Recommen- || am prepared to speak positively 953 950 950 .864
dation inten- |about robot vacuum cleaners. '
tion I am confident in recommending 944
robot vacuum cleaners to others. '
lintend to urge my friends and
family to utilize robot vacuum 890
cleaners.
Continuance |In the future, I intend to use my 682 882 846 651
intention robot vacuum cleaner frequently. )
In the future, | plan to utilize my robot 781
vacuum cleaner on a regular basis. '
lintend to continue using my robot 937
vacuum cleaner. '
Battery-life [t irritates me to have to charge the 654 762 789 562
concern robot vacuum cleaner every day. '
I wish my robot vacuum cleaner had
a larger battery capacity so it could 643
run for longer periods of time.
I use the robot vacuum cleaner with
caution so that the battery does not 919
run out while cleaning.
Perceived My personal information could be 913 9141 781
rivacy misused by a robot vacuum cleaner, 940
infringing on my privacy.
My personal data may be lost if | use 884
a robot vacuum cleaner. ’
The information gathered by the
robot vacuum cleaner might be 824
monitored or abused.

Table 2 displays standardized factor loads, a,
CR, and AVE values for each factor. All of the
obtained values are greater than the reference
values, demonstrating the reliability and conver-
gent validity of the scales utilized. The discrim-
inant validity of the factors, on the other hand,
was also investigated. The statistical difference
between the two constructs is determined in

discriminant validity by comparing the square
root of the AVE value of each construct with the
correlation coefficients of that construct with the
other constructs. Each construct’s square root of
the AVE should be bigger than the correlational
values it shares with other constructs (Chin, 1998).
As shown in Table 3, the research scales have ac-
ceptable discriminant validity.
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| TABLE 3: Correlation of the constructs and test for discriminant validity
Ll

o PU co BC PP SA al RI
oz U 921
<{_, |© 735 942
> — |BC 045 017 749
PP -133 -088 301 .883
SA 724 653 ~059 -122 811
Cl 639 653 082 ~061 601 .806
R 681 662 052 -116 678 730 929

4.2. Structural Model and
Hypothesis Tests

Structural Equation Model (SEM) analysis was
done using the AMOS software to assess the

FIGURE 2: Conceptual model results
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proposed research model and research hypoth-
eses. Figure 2 depicts the structural model that
was evaluated using the data obtained. The
goodness-of-fit values are used to determine if
the structural model fits the data. The df (ratio of
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chi-square statistics to the degree of freedom),
RMSEA (root mean square error of approxima-
tion), GFI (goodness-of-fit index), AGFI (adjust-
ed goodness-of-fit index), CFl (comparative fit
index), NFI (normed fit index), IFl (incremental
fit index), and TLI (Tucker-Lewis index) are the
most commonly used goodness of fit values in
the literature. Given that some of the fit values
were not within acceptable values when the
model was originally run (GFI: 0.847), covariance
connections were constructed in accordance
with the recommendations’ adjustments. The
model was run again after building covariance
links between the error components el3-el4
with the recommendation intention scale.

Running the final model yielded the follow-
ing goodness of fit values: X2/df: 1.957, AGFI:
0.831, GFI: 0.869, CFI: 0.958, NFI: 0919, and
RMSEA: 0.067. When these structural model’s
goodness of fit values are reviewed, all can
be seen to fall within the sound and accept-
able goodness of fit range (Simer, 2000; Ta-
bachnick and Fidell, 2013), indicating that the
structural model is a good fit to the research
data. Standardized direct effect coefficients
and p-values were used to evaluate the hy-
potheses developed within the scope of the
research model. Table 4 shows the outcomes
of the research hypothesis.

TABLE 4: Hypothesis results

UDK 658.89:004.896

The findings show that two of the research hy-
potheses were not supported due to non-sig-
nificant results, while the remaining hypotheses
were supported. The smart robotic vacuum
cleaner confirmation influences and supports
perceived usefulness (3=.795; p<.001) and sat-
isfaction (3=.390; p<.001). While the positive ef-
fect of perceived usefulness on satisfaction was
established and supported (3=488; p<.001), a
supporting result could not be obtained de-
spite battery-life concern having a negative in-
fluence on satisfaction (3=-.053; p>.005). When
it comes to the impact on the continuance
intention of using the smart robotic vacuum
cleaner, satisfaction (3=.669; p<.001), perceived
usefulness (3=.288; p<.001), and battery-life
concern (3=.078; p<.05) were all found to have a
favorable impact and promote the continuance
intention. While the negative effect of perceived
privacy on continuance intention was con-
firmed (3=-.044; p>.005), no meaningful result
was obtained. Finally, a positive and significant
effect (B = .669; p<.001) was determined and
supported the continuance intention of using
smart robot vacuums on the recommendation
intention.

Standardized
Hypothesis coefficients S.E. p-value Result
(B)
Hla: PU>SA 0488 0.096 e Supported
Hib: PU>C 0.288 0.073 o Supported
H2: SA>Cl 0.669 0.072 xax Supported
H3a: CO>PU 0.795 0.065 xrx Supported
H3b: CO>SA 0.390 0.103 xxx Supported
H4: CI=>RI 0.961 0.062 xHx Supported
H5a: BC>SA -0.053 0.051 0.285 Not supported
H5b: BC>Cl 0.078 0.037 0.041* Supported
H6: PP>Cl -0.044 0.024 0.213 Not supported

*p<0.05; **p<0.01; **p<0.001
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5. DISCUSSION AND
CONCLUSION

5.1. Discussion

Smart robotic vacuum cleaners have made it
simpler for many individuals, particularly the el-
derly and working women, to clean their homes.
While reaching Turkey in 2013 for the first time,
smart robotic vacuum cleaners did not enter
homes until the 2020s (Avci, 2022). Thus, the
perspectives of users of smart robotic vacuum
cleaners, which have gained popularity in recent
years, are critical. A model that describes the at-
titudes of smart robotic vacuum cleaner users
thoroughly was constructed by expanding the
ECM in this research study. The battery-life con-
cern, perceived privacy, and recommendation
intention were all included in the ECM. What
makes this research distinct are the opinions of
users of smart robotic vacuum cleaners within
the scope of the extended ECM. The emphasis
is on smart robotic vacuum cleaner user satis-
faction, as well as their determination to contin-
ue using and recommending them. Research
results confirmed the existence of favorable and
substantial connections between the perceived
usefulness of smart robotic vacuum cleaners
and satisfaction (H1a) and continuance inten-
tion (H1b). Many studies in the literature support
the link between perceived usefulness of smart
robotic vacuum cleaners and user satisfaction
and continuance intention (Bhattacherjee,
2001b; Thong et al,, 2006; Huang, 2019; Gupta et
al, 2020; Caglar Cetinkaya and Kartal, 2022). Si-
multaneously, it was determined that consum-
ers who are satisfied with smart robotic vacuum
cleaners want to continue using them (H2). A
number of earlier research studies (Susanto et
al, 2016; Pal et al, 2020) claimed that satisfied
consumers are more likely to continue using a
technology product. A considerable influence
of confirmation, as one of the essential variables
in the ECM, was identified on both perceived
usefulness (H3a) and satisfaction (H3b), so the
ECM was validated as a consequence of these
hypotheses. In validation, users place a higher
value on perceived usefulness than satisfaction,

which is consistent with the findings of several
relevant studies (Bhattacherjee, 2001a; Oghuma
et al, 2016; Susanto et al., 2016; Pal et al., 2020;
Gaglar Cetinkaya and Kartal, 2022). Significant re-
sults were also obtained when the continuance
intention variable was included in the model.
Users who expect to continue using the smart
robotic vacuum cleaner also aim to recommend
it (H4), and the strongest correlation was found
between these two factors. This finding vali-
dates the findings of Gupta et al. (2020). There
were also significant connections observed
between perceived battery-life concerns re-
garding smart robotic vacuum cleaners on the
one hand and satisfaction and continuance in-
tention on the other. Although there is a nega-
tive link between battery-life concerns and sat-
isfaction, there is no significant effect (H5a), so
consumers expect to continue using the smart
robotic vacuum cleaner despite the battery-life
concern (H5b). This may be explained by the
fact that, although smart robotic vacuum clean-
ers have battery problems, consumers wish to
keep using them thanks to the larger benefits
they bring. According to the final hypothesis
(H6), while the perceived privacy of smart ro-
botic vacuum cleaners is predicted to have a
negative and substantial influence on the con-
tinuance intention, no significant result could
be obtained despite the existence of a negative
association.

5.2. Implications

When the research findings were theoretically
evaluated, the ECM was expanded by integrat-
ing variables for battery life concern, perceived
privacy, and recommendation intention, and
the model was tested in the context of a smart
robotic vacuum cleaner. The most significant
scientific contribution is the expansion of ECM
specifically to smart robot vacuum cleaners, as
well as the model validation. As a result, the in-
novative aspect of this research is the incorpo-
ration and expansion of the ECM among smart
robotic vacuum cleaner users. Although there
is a negative correlation between worry about
smart robotic vacuum cleaner battery life and
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satisfaction, and therefore consumers are dissat-
isfied with this condition, their intention to con-
tinue using smart robotic vacuum cleaners con-
tributes significantly to the literature. This can be
explained by the fact that the benefits of smart
robotic vacuum cleaners outweigh their draw-
backs. Furthermore, the negative correlation
between smart robotic vacuum cleaners’ per-
ceived privacy in terms of personal information
of users being leaked to outsiders and the in-
tention to continue using it adds to the findings
of prior research. Otherwise, consumers who are
satisfied with smart robotic vacuum cleaners in-
tend to continue using them; at the same time,
one of the main outcomes is their desire to pro-
mote smart robotic vacuum cleaners to others.
When consumers are satisfied with smart ro-
botic vacuum cleaners, they not only continue
to use them but also aim to advocate the use
of smart robotic vacuum cleaners to others. Fi-
nally, our findings confirm the literature on the
support of smart robotic vacuum cleaners while
also adding a unique perspective.

When the research findings are assessed in
practical terms, they provide a significant con-
tribution to the disclosure of challenges associ-
ated with smart robotic vacuum cleaners and
to the promotion of their utilization. Al-related
businesses face fierce competition, and organi-
zations that wish to prosper in this environment
must excel in a variety of areas, ranging from
product design to marketing and from sales
policies to post-sales assistance. The findings of
this study will also help brands achieve their ob-
jectives in this regard by expanding on extant
research. To begin with, while no significant
connection was believed to exist between bat-
tery-life concerns and satisfaction with smart ro-
botic vacuum cleaners, a negative link was now
discovered. Similarly, there is a negative con-
nection between consumers’ perceived privacy
and their continuance intention. Taking both
outcomes into account, smart robotic vacuum
cleaner manufacturers must work on alleviating
the issue of charging associated with their prod-
ucts or, in other words, lengthen the battery life.

UDK 658.89:004.896

As a result, the satisfaction levels of smart robotic
vacuum cleaner users are likely to be raised, so
this will also help buyers contemplating the pur-
chase of a robot vacuum cleaner stop worrying
about charging issues. Another critical topic is
the problem of privacy, which has become in-
creasingly important to consumers nowadays.
Smart robotic vacuum cleaners with cameras, in
particular, make consumers nervous since they
mirror their personal information to the outside
world. Therefore, smart robot manufacturers
must reassure consumers about privacy pro-
tection and make changes to prevent outsiders
from obtaining personal information such as us-
ers’ voices and images via smart robotic vacuum
cleaners. Furthermore, in order to continue using
smart robotic vacuum cleaners, consumers must
first be satisfied with them; because the desire to
continue using them influences the intention to
promote them to others, it is vital to ensure con-
sumer satisfaction first. It is critical for consumer
satisfaction to expand the benefits of the smart
robotic vacuum cleaner and to have it accepted.
It will be difficult for a disappointed consumer
to continue using or recommending it. In this re-
gard, it is vital to continue improving consumer
satisfaction by addressing the aforementioned
issues plaguing smart robotic vacuum cleaners.

6. LIMITATIONS AND FUTURE
RESEARCH

In addition to its significant theoretical and prac-
tical contributions, this paperk has various lim-
itations. First and foremost, the ECM model was
used to measure the satisfaction and continuous
usage of smart robotic vacuum cleaners by cus-
tomers. Of course, there are additional factors
influencing smart robotic vacuum cleaner users’
satisfaction and desire to continue using them,
but in the current research, only battery-life
concerns and perceived privacy variables were
incorporated into the ECM model. Hence, future
academics who undertake research on this top-
ic may be advised to repeat the research with
new factors. Furthermore, it may be determined
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to investigate the existence of potential demo-
graphic differences in satisfaction, intention to
continue, and intention to suggest smart robot-
ic vacuum cleaners. Although information such
as the participants’ financial status and place of
residence were gathered in the current research,
the moderator function of these factors was not
investigated. As a result, by adding important
factors to the current model, researchers may
explore the moderator roles of these variables.
Another weakness of the research is connected
to the research sample. Because the snowball
sampling method was employed to obtain data
for the research, its findings cannot be general-
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