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ABSTRACT

Smart homes, which are an important component of the Internet of Things (IoT) provides an effective service for users by communicating with 
various digital devices based on IoT. IoT-based smart home technology has transformed the lives of humans by providing everyone with a connection 
independently from time and space. However, due to various challenges such as privacy, security, and price, problems are experienced by consumers 
in terms of accepting smart home technologies. In the study, it was aimed to develop a model for accepting smart home technologies, and based on 
the results obtained, it was attempted to determine what factors affect the consumers’ intention to buy smart home systems. In this context, with the 
help of Technology Acceptance Model (TAM), a research model was designed for the purchaser of a home as a product. In the research model, it was 
investigated what kind of effects perceived psychological factors (perceived ease of use, perceived intelligence, perceived suitability, perceived price, 
and perceived risk of privacy) have on the purpose and behavior of using IoT systems through perceived benefit. In addition, the relationship between 
sensory and emotional experiences of consumers, psychological perception factors and perceived usefulness was tested. Data was collected by conducting 
an online survey questionnaire completed by 430 respondents. Partial least squares (PLSs) was explored to test the theoretical model. The research 
results show that perceived psychological factors (perceived ease of use, perceived connectivity, perceived intelligence, perceived convenience, and 
perceived privacy risk) have significant effect on the intention and behavior of IOT systems usage through perceived benefit. In terms of sensory and 
emotional experience, it only softens the relationship between the perceived privacy risk of emotional experience and the perceived benefit.

Keywords: Consumer Survey, Internet of Things, Technology Acceptance, Information and Communication Technology, Consumer Experience 
JEL Classifications: M15, M31, O33

1. INTRODUCTION

The Internet came in view with ARPANET (Advanced Research 
Projects Agency Network), which emerged in 1969, enabled 
very few devices to communicate, constituted the foundation 
of the Internet, and provided communication between a limited 
number of devices (Naughton, 2016). Nearly two billion people 
worldwide use the Internet to communicate, browse the Web, 
access content and multimedia services, play games, interact on 
social networks and many other applications (Santos and Sales, 
2018). Despite the slow progress of the internet in its early days, 
the development, communication capacity, and speed of the 
internet, which is expressed as the network of networks, has 
reached extraordinary levels (Gündüz and Daş, 2018). With the 

development of network infrastructure and the high-speed internet 
becoming more and more widespread, the internet has evolved 
into a global platform for people, machines and objects to interact 
autonomously. Internet-based applications not only increase the 
efficiency of trade, production and education but also provide 
various services in people’s work and life. At this point where we 
are today, the Internet offers a new technological position called 
Internet of Things (Santos and Sales, 2018; Liang et al., 2019) by 
being used to connect devices, machines, and other objects via 
wired and wireless networks.

The developments in information and communication technology 
have transformed people’s lifestyles in society and their inter-
personal interactions, thus their interactions with information, 
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devices, and services. One of the most significant impact areas 
is the Internet of Things (IoT). IoT, which is a paradigm change 
in IT technology, is a broad concept that refers to connecting 
various devices from virtual networks to physically connected 
devices in the real world (Siddiqa et al., 2018; Makadam et al., 
2015). Although Gubbi et al. defined the Internet of Things as 
“synonymous with the fully interconnected world” in 2013, 
there is not a definite description of what IoT really means, what 
fundamental ideas are behind it, and what the social, economic, and 
technical implications of IoT are. The difficulty in understanding 
the concept is caused by the words “internet” and “object” that 
make up the concept. Differences in definitions are due to the 
fact that commercial organizations, shareholders, research and 
standards-setting institutions have made the definition according to 
their own commercial activities and interests (Atzori et al., 2010).

(Kranenburg, 2008) defines IoT as “dynamic global network 
infrastructure with self-configuration capabilities based on 
communication protocols,” (Dorsemaine et al., 2015) as the 
“infrastructure group that connects objects and allows data to 
be accessed, managed and data mining,” (Perera et al., 2015) 
as “a concept that allows people and objects to be connected 
with anything and everyone anytime, anywhere using any road/
network and any service,” (Madakam et al., 2015) as a “network 
of smart objects capable of auto-organizing that act and react to 
situations and changes in the environment, in addition to sharing 
information and data resources” and (Govinda and Saravanaguru, 
2016) as “human-to-object or object-to-object communication 
using standard Internet protocols in embedded networks.”

In today’s world, where we are experiencing the Internet age and 
its reflections very rapidly, the Internet of Things (IoT) applications 
that are incessantly developing and increasing in number make our 
lives easier (Taştan, 2019). Thanks to perfect sensing, identifying, 
remote control, and other technologies, the Internet of Things has 
become the guide for the development of science and technology, 
has been applied to many physical sectors, and has brought great 
economic benefits (Choi et al., 2020). In fact, these developments 
experienced in the Internet of Things (IoT) technologies have also 
encouraged the transformation of traditional homes into smartly-
connected homes (Arif et al., 2020).

The Internet of Things is called the backbone of the home 
automation system (Yao et al., 2020). Through multiple sensors 
such as photoelectric sensors, radio frequency identification, etc., 
information exchange and communication take place between 
the home environment and the smart system (Gnotthivongsa 
et al., 2020). A smart home, which refers to a private house that 
sends and receives data in real-time, provides automated and 
intelligent services through various home devices such as TV, 
lighting, and refrigerators (Lee et al., 2020). Some of the leading 
home IoT platforms to emerge in recent years are Samsung’s 
SmartThings, Apple’s HomeKit, and Google’s Android Things. 
These platforms are energy-efficient, connect heterogeneous 
devices and protocols, facilitate remote control and operation, 
and support third-party application development (Khoa et al., 
2020). Smart homes are defined by (Lutolf, 1992 and Aldrich, 
2003) as economical, safe, fun, and comfortable houses equipped 

with information technology, by (Gross, 1998; Ricquebourg et al., 
2007; by Ricquebourg et al., 2007; Sripan et al., 2012; Balta-Özkan 
et al., 2014; Hargreaves and Wilson, 2017; Georgiev and Schlögl, 
2018; Javed et al., 2018; Marikyan et al., 2019; Hall et al., 2020; 
Asaithambi et al., 2021; Yang and Han, 2021; Qashlan et al., 2021;) 
as homes that connect sensors, household appliances, and devices 
that can be monitored, accessed or controlled remotely, equipped 
with a communication network that can be used and provides 
services that meet the needs of their residents, by (Robles and 
Kim, 2010; Kadam et al., 2015) as an integration of technology 
and services through the home network for a better quality of life 
and by (Dewsbury et al., 2001) as “a house in which the scope of 
a standard house goes beyond brick and mortar and is equipped 
with technological devices.”

Looking at the recent studies on smart home adoption, (Kim et al., 
2017) developed a new model that combines VAM (Value-Based 
Adoption Model) and TAM (Technical Acceptance Model), and 
based on the Unified Theory of Acceptance and Use of Technology 
and Elaboration Likelihood Model, they concluded that, through 
a set of variables, perceived value was affected by both perceived 
usefulness and perceived sacrifice, especially perceived usefulness 
had a strong positive effect on perceived value, whereas privacy 
risk and innovation resistance limit perceived value. (Gu et al., 
2019) observed with 488 Chinese respondents that the service 
quality and perceived usefulness of smart home systems affected 
the degree of satisfaction of the users positively, and a higher 
degree of satisfaction contributed to the habit formation of the 
users. (Hubert et al., 2019) measured in his research the acceptance 
of smart home systems with 409 random people in Germany 
by combining the Innovation Diffusion and Risk Theories and 
stated that the usefulness and compatibility factors were the most 
important determinant of the intention to use, and the perceived 
risk factor was the most important inhibitor of the intention to 
use through the perceived benefit. (Marikyan and Papagiannidis, 
2021) proposed in their study a model investigating the values 
of individuals, technology performance perceptions, and attitude 
beliefs of users regarding user behavior and satisfaction while 
using smart technologies at home, and using a sample of 422 
participants in the USA, concluded that hedonic and utilitarian 
beliefs were critical for the perception of task fit, while privacy 
and financial factors were not important, the fit between tasks 
and technology played an important role in predicting perceived 
usefulness, perceived ease of use, user behavior and satisfaction, 
and lastly, usage behavior was positively correlated with the 
satisfaction.

According to the research conducted by Statista, the number of 
Smart Homes in the Smart Home market in Turkey is expected 
to be 5.0 million by 2025. In addition, the revenue in the Smart 
Home market in Turkey is expected to reach US $ 538 million in 
2021 (Statista, 2020). Since the concept of “Internet of Things” 
appeared in Turkey, although businesses have invested heavily 
in it, the IoT industry has only had small-scale activities in the 
field of consumption. However, when we look at developed 
countries, IoT systems are applied in areas such as public services, 
transportation, personal users, retailing, manufacturing, business/
service, agriculture, construction, and finance. In the research 
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conducted by (Dong et al., 2017), personal use comprises the 
most important area of IoT applications. The most used services 
in this field are location/navigation, security, mobile payment, 
measurement detection, automation/remote management, and 
remote medical. In the research conducted by Statista in August 
2021, the rate of use of Smart Home devices in Turkey is 
approximately 21%. The McKinsey and Company (2018) report 
highlights that consumers still do not understand the connected 
device value propositions, and early adopters face significant issues 
that have yet to be addressed. To better understand the admission 
process, academics regularly use various theories in their studies, 
especially the technology acceptance model (TAM; Davis, 1989). 
In this research, TAM and experience theory were combined to 
explore the antecedents of consumers’ IoT use, and a model was 
developed to explain the acceptance of smart home systems, and 
it was investigated which factors affect the consumer’s intention to 
buy smart home systems. The purpose of the study is to respond to 
the following questions: “Why do consumers use IoT systems in 
Turkey?” and “Do consumers’ sensory and emotional experiences 
soften the relationship between psychological perception factors 
and perceived utility?” These factors to be determined within the 
scope of the study will constitute an important parameter for the 
design of smart homes, which are not yet very popular.

2. LITERATURE REVIEW

2.1. Historical Development of the Internet of Things
With the development of technology, humans’ needs and their 
perspective of technology have changed, the Internet has become 
an indispensable communication tool, and it has rapidly evolved 
into a platform on which billions of smart objects/devices can now 
be controlled (Erdal and Erguzen, 2020). The idea of the existence 
of smart objects first emerged in Carnegie Mellon University in 
the early 1980s with the setting up of a slot machine that could 
record in its register the number of beverages left and whether 
the beverages were cold enough (Anita and Abhinav, 2017). The 
automation of daily objects was first tried by a few industries in 
the 1990s with small-sized packages by transmitting data from one 
node to another. The concept of device-to-device communication 
was first introduced by Bill Joy at the World Economic Forum in 
1999. In the same year, Ashton proposed the term “the Internet 
of Things,” and actually it gained momentum after this proposal 
(Tewari and Gupta, 2020).

The joining of the physical and digital world over the traditional 
Internet has paved the way for the Internet of Things (IoT) in the 
future. IoT is considered as a network model that will fill the gap 
between the cyber and physical world (Nauman et al., 2020). In 
1999, Kevin Ashton described the Internet of Things as an epoch 
in which humans and objects would connect to each other over 
the Internet. The most important feature of IoT is that it provides 
multidimensional and context-sensitive smart environments for 
all aspects of our lives (Fortino et al., 2020).

2.2. The Concept of the Internet of Things
In the period we are living in, countries are experiencing a rapid 
digital transformation. Individuals, institutions, business fields, and 
even objects are moving fast towards digitalization. Along with 

this digital transformation, the individuals’ daily lives, working 
styles, habits and value judgements have started to change, and 
radical changes have occurred in almost every area of daily life 
(Göçoğlu, 2020). The first wave of the digitalization, the fourth 
wave of which we are currently experiencing, started with the 
introduction of computers into many areas of the society in the 
1980s. The widespread use of the Internet, access to information, 
and ease of sharing in the 1990s is defined as the second wave. The 
third wave was experienced in the period when mobile Internet 
was introduced. The fourth wave of digitalization represents the 
period when individuals started to use the Internet which they used 
for accessing and sharing information in different types of entities 
such as tools, applications, and machines (Davidsson et al., 2016).

The developments in information and communication technology 
have changed the individuals’ life styles in society and their 
inter-personal interactions, or their interactions with information, 
devices, and services. One of the most significant impact areas is 
the Internet of Things (IoT). IoT, which is a paradigm change in the 
field of IC technology, is a broad concept that refers to connecting 
various devices from virtual networks to physically connected 
devices in the real world (Siddiqa et al., 2018; Makadam et al., 
2015). IoT is a vast ecosystem in which data, processes, humans, 
objects, and the Internet are associated with one another (Aman 
et al., 2020; Gubbi et al., 2013).

IoT, as a system that can be defined as unique and being composed 
of connected components that have virtual representation and 
virtual accessibility; has led to a construct similar to the Internet 
for distance locating, perceiving, and/or operating through the 
real-time flow of information of the components (Ingemarsdotter 
et al., 2019). Besides, the universe composed of actuators, sensors, 
mobile phones, Radio Frequency Identification (RFID) tags, and 
other devices has led to the creation of the Internet of Things (Al-
Turjman et al., 2020). From a conceptual point of view, we can 
define the Internet of things (IoT) with three features (Miorandi 
et al., 2012):
• Smart objects/devices must be “identifiable,”
• Smart objects/devices must have the property of “establishing 

communication” among themselves,
• Objects/devices must have “interaction” among themselves.

The Internet of Things provides not only the virtual world but also 
the physical world integration. With this new concept, individuals 
experience many conveniences both in their working lives and 
daily routines. Considering today, IoT applications have been 
widespread in many areas and sectors. With the IoT property, the 
devices that provide continuous tracking, real-time information 
sharing, and connection between things have been appealing 
for both individual users and the business world (Doyduk and 
Bayarçelik, 2019). So much so that, many research companies 
offer perspectives and trends for the future of IoT and recommend 
the Internet of Things of the future. The total worldwide Internet 
of Things (IoT) market is expected to be approximately US$389 
billion in 2020 and more than US$1 trillion in 2030 (Statista, 
2021c). Moreover, it is estimated that Internet nodes would be 
available in all objects, and that therefore, the number of devices 
connected to the Internet would increase. In a report published by 
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Cisco, it was emphasized that the number of devices connected 
to the Internet would reach 27 billion by 2022 and 500 billion by 
2030 (Shafique et al., 2020; Bouzidi et al., 2020).

Some statistics on IoT are as follows:
•	 Cisco estimates that there will be 3.5 connected devices per 

person by 2020 (Tewari and Gupta, 2020).
•	 About 80% of the consumer services will be used by IoT by 

2020 (Tewari and Gupta, 2020).
•	 It is estimated that the number of IoT devices all over the world 

will almost be tripled by 2030, increasing from 8.74 billion 
in 2020 to more than 25.4 billion in 2030. As of 2020, the 
highest number of IoT devices is in China with 3.17 billion 
devices (Statista, 2020).

•	 In the visual network of Cisco, it is expected that the Internet 
will connect 3.9 billion devices by the end of 2022 with a 
32% increase (Asmat et al., 2020).

•	 It is stated that the Internet Protocol (IP) traffic had a threshold 
level of 1.54 zettabyte (ZB) (1 ZB = 1000 exabyte) in 2018 
and 2.54 ZB in 2020, and it is estimated that this number will 
reach to 3.9 ZB in 2022 (Naeem et al., 2018; Statista, 2021a).

2.3. Application Areas of the Internet of Things
IoT is considered as an innovative technology that is rapidly 
growing with various applications, functions and services in 
daily life, in a variety of markets and industries. Although the 
recent developments in information and communication available 
everywhere and the potentials offered by IoT make it possible to 
develop numerous applications, there are only a few of them for 
the time being. IoT applications aim to increase the quality of life 
for the end-user community and support the infrastructure and 
general-purpose operations (Lampropoulos et al., 2019; Rueda and 
Portocarrero, 2021). IoT devices, which have unlimited application 
areas, can be seen in many areas such as tracking wild life in 
nature, evaluating the performances of machines in the industry, 
monitoring the density of traffic in the city, determining the safety 
of structures, detecting earthquakes, ensuring border security in 
terms of military, etc. (Taş and Kiani, 2021).

2.4. Smart Home Systems
In today’s world, where we are experiencing the Internet age and 
its reflections very rapidly, the Internet of Things (IoT) applications 
that are incessantly developing and increasing make our lives easier 
(Taştan, 2019). Thanks to perfect sensing, identifying, remote 
control, and other technologies, the Internet of Things has become 
the guide for the development of science and technology, has been 
applied to many physical sectors, and has brought great economic 
benefits (Choi et al., 2020). In fact, these developments experienced 
in the Internet of Things (IoT) technologies have also encouraged 
the transformation of traditional homes into smartly-connected 
homes. According to the report published by Statista in March 2021 
titled “smart home devices worldwide from 2020 to 2025,” the total 
number of smart home devices worldwide reached 349 million, 
and it is expected to display a strong increase in the next few years 
and reach 1.77 billion by 2025 (Arif et al., 2020; Statista, 2021b).

The Internet of Things is named as the backbone of home automation 
systems that aim to improve the welfare of humans (Marikyan et 

al., 2019). Through multiple sensors such as photoelectric sensors, 
radio frequency identification, etc., information exchange and 
communication take place between home environment and the 
smart system. The basic logic here is to realize real-time connections 
between objects and objects, objects and humans, all components 
and networks, and to facilitate identification, management, and 
control (Gnotthivongsa et al., 2020; Lee et al., 2020). Information 
and Communication Technology (ICT) has moved the scope 
of a standard home by expanding it to beyond the “bricks and 
mortar.” Now, the technology is not limited only to the traditional 
products such as lighting, washing machines or refrigerators, but 
now the user can monitor and control the door to the home, stove, 
refrigerator, and water in the garden without human intervention 
even from remote distances (Dewsbury et al., 2001; Al-Ali and 
Al-Rousan, 2004). Therefore, we can define a smart home as “a 
residence that can be remotely monitored, accessed, managed or 
controlled, that provides residents with developed services, that 
connects sensors and home appliances, and that is equipped with 
a high-technology network” (Nikou, 2018).

2.5. Customer Experience
2.5.1. The concept of experience
We can define experience as “testing” on one’s own (Carù and 
Cova, 2003). Alvin Toffler first explained the term “experience” in 
his prestigious work “Future Shock” and divided the experience 
in different environments into two as “experience in real 
environment” and “experience in virtual environment.” Hirschman 
and Holbrook (1982) defined experience as a phenomenon 
related with the important factors of consumption, which are 
imagination, emotion, and entertainment (Luo, 2020) (Cham et 
al., 2020; Cham et al. 2020a), while it was described as feelings 
and memories developing as a response to physiological reactions 
(Meng and Sidin, 2020), and Arnould and Price (1993) identified 
it extraordinary events that individuals can easily remember even 
after many years but have difficulty in describing due to their 
affective content.

2.5.2. Customer experience
The roots of customer experience can be traced back to the 1960s 
when theories shedding light on marketing and consumer behavior, 
and especially to the studies of Philip Kotler (1967) and John 
Howard and Jagdish Sheth (1969) (Lemon and Verhoef, 2016). 
Later, customer experience was discussed by Hirschman and 
Holbrook (1982) in the mid-1980s as the concepts of consumer 
experience and hedonic consumption, and it was made popular 
by Pine and Gilmore (1998) and Carbone and Haeckel (1994) in 
the marketing literature. Gentile et al. (2007) argued that customer 
experience stemmed from a series of interactions between the 
customer and a part of the product or the organization, and that 
this led to a reaction.

2.5.3. The dimensions of customer experience
In the model he developed for the businesses to meet the needs 
of consumers, Schmitt (1999b) categorized the dimensions of 
customer experience as “sensory, affective, intellectual, behavioral, 
and relational,” while Haeckel et al. (2003) and Berry et al. (2006) 
classified the dimensions leading to customer experience in three 
as “functional, mechanical, and human.” While Verhoef et al. 
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(2009) stated that customer experience had cognitive, social, 
affective, and physical aspects, Lemke et al. (2011) proposed 
three dimensions as communication encounter, service encounter, 
usage encounter (Belabbes and Oubrich, 2020). While Meng and 
Sidin (2020) examined how the cognitive, affective, sensory, and 
hedonic dimensions of customer experience could be formed in 
the consumption journey of a company’s offers, Piotrowicz and 
Cuthberston (2014) suggested that the experience should include 
the technological dimension in order for the customers to be in 
full interaction with the company and for the company to offer 
convenience to the customer. Dub’e et al. classified the experience 
dimension as “pleasure experiences” of the customers, while 
Gentile et al. (2007) analyzed the experiential components in six 
dimensions as sensory, affective, cognitive, pragmatic, life style, 
and relational.

3. METHODOLGY AND RESULTS

As a result of the detailed analyses performed in the literature 
within the scope of the study, it was observed that many studies 
were conducted in the literature on the Internet of Things, Smart 
Home Systems, Technology Acceptance Model, and Customer 
Experience. Hence, scales that were thought to be valid for the 
study topic and yield the best results were sought and included in 
the study, and a questionnaire form was created. The questionnaire 
form created in order to develop a technology acceptance model 
for smart home systems consisted of 11 items related to user 
information in the first part, 53 items in the second part which 
also included the scales of the model, with a total of 64 items.

Through a pilot study of the questionnaire created for the research 
model, firstly field data were collected from 102 potential users. 
The field research was conducted face-to-face and through online 
surveys. Factor analysis, and validity and reliability analyses of 
the data obtained as a result of the questionnaire administered to 
potential users were performed, and the final questionnaire items 
were created. Following the field research and creation of finalized 
questionnaire items, the finalized questionnaire was administered 
to 430 potential users.

3.1. Hypotheses
The research hypotheses are:
H1. Intention to use has a positive effect on usage behavior.
H2. Perceived benefit has a positive effect on intention to use.

In the study conducted in order to explain the relationship between 
Smart Home Systems and Customer Experience within the context 
of the Internet of Things, integrated technology acceptance model 
and customer experience scale were employed. The variables of 
integrated technology acceptance model and the variables in the 
customer experience scale were adapted to the study.

3.2. Research Data Collection
Questionnaire method, which is very common in social sciences, 
was used in the study as data collection method. The questionnaire 
were uploaded in Google Forms web site, and they were sent to 
various e-mail groups by announcing over the social media. The 
study was carried out with the participation of individuals who 

were over the age of 18 and had a certain income all over Turkey.

3.3. Basic Statistics
The demographic data of the participants are important in terms of 
obtaining a qualitative profile of the participants. 11 demographic 
items were added to the questionnaire used in the study, and the 
results were interpreted in detail.

When the data collected were examined and evaluated in general, 
it was seen that the ratio between the male and female participants 
was almost 50%. When the age distribution of the participants were 
examined, it was seen that it was youth weighted, similar to the age 
distribution of Turkey. The fact that the questionnaire respondents 
were working people with a profession was important in terms of 
being able to own smart home systems. Also, a great majority of 
the participants had undergraduate and graduate education levels. 
The majority of the questionnaire respondents lived in 2-4 person 
homes as nuclear families in their own standard homes.

The detailed numerical distribution of the items added to the 
questionnaire in order to determine demographic properties of 
the participants are presented in the Table 1 below:

3.4. Analysis
In order to simultaneously measure the compatibility of the 
statements to the constructs, construct validity and hypothesis 
tests in the model proposed for the acceptance of Smart Home 
Systems within the scope of the study, “Partial Least Squares 
(PLS) method-based Structural Equation Modelling” was used. It 
is advantageous to use PLS-SEM when the sample size is small, 
there are data which do not show normal distribution, or when 
complicated models that have relationships with many elements 
are estimated (Guhr et al., 2020).

In the field study conducted, it was seen that the study sample was 
not suitable for normal distribution both on the basis of statements 
and on a multiple scale (multiple normality). Therefore, when 

Table 1: Demographic Properties
Frequency Analysis of the Demographic Variables

Demographic 
Variable

Option Number 
(Frequency)

Percentage 
(%)

Gender Female 186 43.3
Male 244 56.7

Age Under the age of 30 104 24.18
Between 36-45 years 218 50.7
Between 51-70 years 108 25.11

Education Primary School and 
below

26 6

High School 98 22.8
Undergraduate 
Degree

214 49.8

Master’s Degree 62 14.4
PhD Degree 30 7

Marital Status Married 283 65.8
Single 147 34.2

Residence Owner 267 62.1
Tenant 163 37.9

Is the home 
smart?

Smart Home 25 5.8
Standard Home 425 94.2
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it is considered that PLS yields more valid and reliable results 
regarding the validity and reliability analyses of constructs in a 
data set that does not show normal distribution, it was decided 
to use this method in order to obtain correct results in the study.

In the study, PLS-SEM 3.3.3 software was employed in order 
to verify study constructs and test the hypotheses. In the study, 
PLS-Sem path model with a path weighting scheme was applied 
for internal approach, and in order to obtain the standard errors of 
estimations, it was analyzed with non-parametric bootstrapping 
approach with 1,000 re-sampling.

In the evaluation of the validity of the proposed model, the 
reliability of each item was evaluated by the loading of latent 
variable that matches each item. In order to test the internal 
validity, combined reliability (CR) and Cronbach’s alpha values 
were examined, and it was seen that CR and Cronbach’s alpha 
values in Table 2 were higher than the criteria of 0.8 and 0.7, 
respectively. Also, in order to test convergent validity, average 
variance extracted (AVE) was analyzed, and as shown in Table 2, 

AVE values were observed to be greater than the criteria of 0.5 
proposed by Bagozzi and Yi (1988). Thus, these results show that 
the reliability, internal consistency and convergence validity of 
our model were ensured.

In order to test discriminant validity, the square root of AVEs is 
compared with the correlations between the variables (Hong et  al., 
2017). As shown in Table 3, the diagonal values which are the 
square root of AVEs are respectively greater for each construct, 
and our measurement model attained discriminant validity (Fornell 
and Larcker, 1981).

3.5. Path Coefficients and Hypothesis Tests
PLS method was also used in order to verify the hypothetical 
relationships between the constructs in the model. The importance 
of the paths included in the proposed model was tested by using a 
bootstrapping resampling procedure. While evaluating PLS model, 
firstly, squared multiple correlations (R²) for each internal latent 
variable were examined, and the importance of structural paths 
was evaluated (Alshibly, 2015).

Table 2: The Evaluations of the Proposed Structural Model: Convergent Validity
Latent Variable Indicator Factor Loads Cronbach’s α CR AVE
Perceived Ease of Use PEU1 0.937 0.0911 0.939 0.794

PEU2 0.946
PEU3 0.933
PEU4 0.732

Perceived Connectivity PC1 0.951 0.935 0.958 0.885
PC2 0.948
PC3 0.923

Perceived Intelligence PI3 0.959 0.908 0.956 0.916
PI4 0.954

Perceived Suitability PSU1 0.928 0.830 0.922 0.855
PSU2 0.921

Perceived Risk PR1 0.815 0.914 0.933 0.700
PR2 0.845
PR3 0.861
PR4 0.866
PR5 0.843
PR6 0.788

Perceived Benefit PB1 0.898 0.929 0.949 0.824
PB2 0.893
PB3 0.917
PB4 0.922

Sensory Experience SE1 0.957 0.907 0.956 0.915
SE2 0.956

Affective Experience AE1 0.931 0.852 0.931 0.871
AE2 0.935

Intention to Use IU1 0.963 0.922 0.962 0.927
IU2 0.963

Perceived Price PP1 0.944 0.934 0.958 0.883
PP2 0.930
PP3 0.944

Realized Usage RU1 0.884 0.700 0.869 0.769
RU2 0.870
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Figure 1: The estimated number of devices connected over the internet (2015-2025)

Source: Erdal and Erguzen, 2020. The Internet of Things (IoT), International Engineering Research and Development Journal UMAGD, 12 (3):29

Perceived Benefit, Intention to Use, and Realized Usage are internal 
latent variables in the Technology Acceptance Model of Smart Home 
Systems. R² coefficients of the relevant variables are given in Table 4.

Two criteria were used in order to evaluate the structural model: the 
statistical significance (t-tests) of the estimated path coefficients 
(β) and the model’s capability to explain the variance in dependent 
variables, identifying coefficient (R²). R² is a goodness of fit 
criterion for linear regression models. This statistic shows the 
percentage of the variance in the dependent variable which the 
independent variables explain as a whole (Dufour, 2011).

In the analysis of the model, bootstrapping was used to estimate 
t values. T, p, and f ² values for evaluating statistical significance 
are presented in Table 5. For a significant effect at 95% confidence 
interval, t value must be 1.96 or above. (Kwong and Wong, 2013). 
On the other hand, f² value gives information about the impact 
size of the relationship. As f² value increases, impact size will also 
increase. In the literature, f² values between 0.02 and 0.15 show a 
small impact size, those between 0.15 and 0.35 indicate medium 
impact size, and those above 0.35 show a large impact size.

In the structural model consisting of 14 hypotheses tested within 
the scope of the study, 9 hypotheses were supported, while 5 were 
not supported.

Structural model was used to test the hypotheses in the research. 
Figure 3 shows the results of path coefficients and corresponding 
significance levels. The results showed that intention to use (β = 0.553, 
P ˂  0.001) was a significant predictor of the consumers’ physical usage 
behaviors and that it constituted 31% of the variance explained (R² = 
0.310). As it was hypothesized in the study that intention to use (H1) 
would positively affect realized usage, H1 was supported.

The results also showed that perceived benefit (β = 0.758, P ˂  0.001), 
perceived ease of use (β = 0,123, P ˂ 0.05), and perceived risk (β 

= −0.099, P ˂ 0.05) were significant predictors of intention to use, 
and that they constituted 68% of the variance explained (R² = 
0.680). As it was hypothesized in the study that perceived benefit 
(H2) and perceived ease of use (H3) would have a considerably 
positive effect on intention to use, perceived risk (H9) would 
have a considerably negative effect on intention to use, and H2, 
H3, and H9 were also supported. Besides, ease of use (β = 0.123, 
P ˂ 0.05), perceived intelligence (β = 0.143, P ˂ 0.05), perceived 
connectivity (β = −0.132, P ˂ 0.05), and perceived suitability (β = 
0.178, P ˂ 0.01) were significant predictors of perceived benefit, 
which corresponds to 84% of the variance explained (R² = 0.840). 
As it was hypothesized in the study that perceived ease of use (H4), 
perceived connectivity (H5), perceived intelligence (H6), and 

Table 5: Statistical Values for the Hypotheses, Results, and 
Impacts
Hypothesis t Statistic p Value f² Result Impact
H1 14.012 0.000 0.410 Supported Large
H2 12.977 0.000 0.485 Supported Large
H3 1.987 0.047 0.013 Supported Small
H4 3.084 0.002 0.036 Supported Small
H5 1.982 0.048 0.014 Supported Small
H6 2.344 0.019 0.019 Supported Small
H7 3.240 0.001 0.041 Supported Small
H8 0.354 0.723 0.001 Not supported _
H9 2.200 0.028 0.013 Supported Small
H10 0.389 0.698 0.001 Not supported _
H11 1.212 0.226 0.009 Not supported _
H12 1.715 0.087 0.011 Not supported _
H13 2.084 0.037 0.023 Supported Small
H14 0.566 0.571 0.001 Not supported _

Table 4: R² Values of the Model
R² Adjusted R²

Perceived Benefit 0.840 0.836
Intention to Use 0.680 0.676
Realized Usage 0.310 0.301
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perceived suitability (H7) would have a considerably significant 
effect on perceived benefit, H4, H5, H6, and H7 were supported, 
and H8 was not supported as no significant effect of perceived risk 
(H8) on perceived benefit was found. In addition, it was observed 
in the model that perceived price (H14) had no significant effect 
on intention to use, and H4 was not supported.

In the analysis of the regulatory effects, regarding the empowering 
effects of sensory experience in the relationship between perceived 
ease of use and perceived benefit, and perceived risk and perceived 
benefit, it was seen that H10 and H11 were not significant. As 
it was hypothesized that H13 would have a significant effect 
regarding the significant relationship between perceived risk and 
perceived benefit (β = 0.104, P = 0.05), and the empowering effects 
of affective experience in this relationship, H13 was supported. 

Regarding the empowering effects of affective experience in the 
relationship between perceived ease of use and perceived benefit, 
it was seen that H12 was not significant.

As for the control variables, it was found that monthly income 
significantly affected real usage (β = −0.124, P ˂  0.05), and that gender, 
age, and education level had no significant effects on real usage.

4. CONCLUSION

The findings of the study showed that the five psychological 
perception factors of consumers about IoT (perceived ease of 
use, perceived connectivity, perceived intelligence, perceived 
suitability, and perceived risk of privacy) were effective on 

Figure 2: Research Model

Figure 3: PLS Analysis of Research Model

Source: n, neutral, *P ˂ 0.05; **P ˂ 0.01;***P ˂ 0.001
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Those who use IoT systems experience two types of experience: 
sensory and affective experience. In the model, sensory experience 
did not have a significant effect on perceived benefit. To be more 
specific, it was found that sensory experience did not have a 
regulatory role in the relationship between perceived ease of use 
and perceived benefit, and the relationship between perceived 
risk of privacy and perceived benefit. Similarly, it was determined 
that affective experience did not have a regulatory role in the 
relationship between perceived ease of use and perceived benefit. 
In other words, benefit perception of ease of use of smart home 
systems is not affected by any external factors.

4.1. Contributions and Impacts
The results obtained from the current study present some 
suggestions for future research. First of all, as a basic model, 
TAM was used in order to investigate the consumers’ use of IoT 
systems. In addition, perceived benefit, perceived ease of use, 
and perceived risk of privacy are the three main determinants 
of intention to use, and perceived benefit is affected by external 
psychological factors. Our study provides evidence for the fact that 
TAM should be considered in the real smart home usage context.

Secondly, the psychological factors affecting the consumers’ use 
of IoT systems have not been investigated in previous studies. 
The five external factors examined in the study are perceived ease 
of use, perceived connectivity, perceived intelligence, perceived 
suitability, and perceived risk of privacy. A high reliability and 
validity was ensured to be a reference for future studies about 
psychological factors in the context of IoT systems.

Thirdly, the present study showed that external factors except 
perceived risk of privacy created a significant and positive effect 
on perceived benefit. In the model, the effect of perceived risk 
of privacy on perceived benefit was found to be insignificant. 
This situation may have resulted from the fact that the users did 
not believe smart home systems were safe enough. In the studies 
conducted in foreign countries (especially in South Korea where 
technology use is widespread), a significant and negative effect 
of perceived risk of privacy was found on perceived benefit 
and intention to use, and worries were dissipated by getting 
the users to experience the technology. However, in countries 
such as Turkey where smart home systems are not widely used, 
consumers have a tendency not to use these systems as they have 
worries about the leakage of personal data, these devices easily 
breaking down and affecting other devices in the system. For 
this reason, these users don’t care whether smart home systems 
are beneficial or not. Yet, if businesses can establish an affective 
bond with the brand by preventing the worries that form in the 
minds of users, they can enable them to see the benefit of the 
system. Therefore, smart home systems producing companies 
should develop various tactics and policies in order to reduce 
the concerns of users and to make them feel safer in terms of 
accepting the technology. In addition, although some studies on 
information technology/information systems used or emphasized 
the importance of perceived ease of use, perceived suitability, 
or perceived connectivity, it is needed to investigate more the 
common effects of these on perceived benefit.

intention to use and real usage through perceived benefit, and 
that in terms of sensory and affective experience, only affective 
experience softened the relationship between perceived risk of 
privacy and perceived benefit. The main findings were summarized 
in Table 5 and discussed below.

Perceived benefit and perceived ease of use have a significant and 
positive effect on intention to use IoT systems. Perceived ease of 
use has an indirect effect on intention to use IoT systems through 
perceived benefit. Therefore, the findings of the present study 
showed that it was not sufficient to increase the effectiveness 
and performance of IoT systems in order to get consumers to use 
IoT systems, and that making the use of IoT systems easier was 
more important. Only when consumers believe that it is easy to 
use and remember how to use IoT systems, they will perceive it 
as beneficial. Perceived ease of use will significantly increase 
behavior intention. Another important issue that users worry about 
in using IoT systems is leaking of their information. Users send 
their daily usage activities information to a terminal. However, 
if this information is leaked and their privacy is violated, it will 
significantly affect individuals’ intention to use. Perceived risk 
of privacy will significantly undermine behavior intention. In the 
study, it was determined that the risk of privacy in smart home 
technology negatively affected the users’ behavioral adoption 
intentions. In this case, trust in service providers plays a significant 
role. Smart home technology service providers can ensure 
transparency by assuring the users about their policies regarding 
the prevention of personal data leakage.

In addition to perceived ease of use, perceived intelligence and 
perceived suitability significantly increase perceived benefit. In 
the study, it was seen that users prefer smart home technology in 
such a way to help them in their daily lives, that is, to perform 
daily routines fast and efficiently. For this reason, while system 
developers are developing a smart technology for home, they 
should design the interface as convenient as possible to provide 
usefulness for the user. This study also revealed that users did 
not want to make more efforts in order to learn something new, 
and that they did not want to accept technologies which are not 
compatible with current technologies. Therefore, service providers 
should produce smart home systems that are compatible with the 
existing home appliances of potential users and very easy to use.

However, no significant relationship was found between perceived 
risk of privacy and perceived benefit. While it was determined in 
the model that perceived risk of privacy had a greater effect on 
intention to use, when its indirect effect was examined, it was seen 
that perceived risk was not understood. A probable reason for this 
is that leaking of personal data, easy breaking down of the devices, 
and worry about this malfunctioning affecting other devices and 
causing them to fall out of the system outweighed the benefit of 
technology in the users’ behavior of accepting smart home systems.

No significant relationship was found between price and intention 
to use. A possible reason for this is that the users’ intentions to 
accept smart home systems were not in near future, and therefore, 
they did not prioritize cost.
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Fourthly, consumers’ experiences of IoT systems include 
sensory and affective experiences that both are expected to 
have a significant effect on perceived benefit. However, in the 
model, affective experience has a medium level effect on only 
the relationship between perceived risk of privacy and perceived 
benefit. Besides, the findings obtained from the study provides 
inferences for practitioners. It was revealed that perceived benefit 
had a significant and positive effect on intention to use IoT 
systems. Therefore, in order to make consumers use IoT systems 
more, companies should consider consumers’ perceived factors, 
especially by introducing the practicality of IoT systems to their 
target consumers. Companies can also take suitable precautions in 
line with the psychological factors in order to improve perceived 
benefit. Perceived ease of use has a significant and positive effect 
on perceived benefit. Producers have to develop a system that 
is easy to use in order to increase consumers’ perceived benefit 
regarding IoT systems.

Perceived intelligence has a significant and positive effect on 
perceived benefit. High intelligence must be task-oriented by 
automatically arranging the best alternative for system users. 
Producers have to develop a smart IoT system that has the ability to 
learn by itself in order to increase consumers’ perceived benefit of 
the system. Perceived suitability also has a significant and positive 
effect on perceived benefit. By benefiting from the properties of 
mobile technology, producers can design an IoT system for users 
that can work anytime and anywhere, this will make the users 
feel that they are saving time, and thus, their perception of the 
practicality of the system is strengthened.

4.2. Limitations and Future Research
Although significant results and inferences were obtained in 
the study, there are various limitations that should be addressed 
in future research. First of all, in the present study, mainly the 
precursors of consumers’ usage behaviors of IoT systems were 
tested, but the consequences of using the information system were 
not investigated. Future research can examine the consequences 
by using expectation-approval theory (i.e., satisfaction, perceived 
value). Secondly, in the study, mainly the effect of consumers’ 
psychological perception on perceived benefit was investigated. In 
future research, various variables such as “individual differences 
and intrinsic motivations” can be considered for investigating.

REFERENCES

Al-Ali, A.R. ve Al-Rousan, M. (2004), Java-based home automation 
system. IEEE Transactions on Consumer Electronics, 50(2), 498-504.

Aldrich, F.K. (2003), Smart Homes: Past, Present and Future. Inside the 
Smart Home. In: Harper, R., editor. Springer-Verlag, London, p17-39.

Alshibly, H.H. (2015), Investigating decision support system (DSS) 
success: A partial least squares structural equation modeling 
approach. Journal of Business Studies Quarterly, 6(4), 56-77.

Al-Turjman, F.M., Imran, M., Bakhsh, S.T. (2017), Energy efficiency 
perspectives of femtocells in ınternet of things: Recent advances 
and challenges. IEEE Access, 5, 26808-26818.

Alzoubi, Y.I, Osmanaj, V.H., Jaradat, A., Al-Ahmad, A. (2021), Fog 
computing security and privacy for the Internet of Thing applications: 
State-of-the-art. Security Privacy, 4, e145.

Aman, A.H.M., Yadegaridehkordi, E., Attarbashi, Z.S., Hassan, R., 

Park, Y.J. (2020), A survey on trend and classification of ınternet of 
things reviews. IEEE Access, 8, 111763-111782.

Anita, R., Abhinav, B. (2017), Internet of things (IoT) ıts ımpact on 
manufacturing process. International Journal of Engineering 
Technology Science and Research, 4(12), 889-895.

Arif, S., Khan, M.A., Rehman, S.U., Kabir, M.A., Imran, M. (2020), 
Investigating smart home security: Is blockchain the answer? IEEE 
Access, 8, 117802-117816.

Arnould, E.J., Price, L.L. (1993), River magic: Extraordinary experience 
and the extended service encounter. Journal of Consumer Research, 
20(1), 24-45.

Asaithambi, S.P.R., Venkatraman, S., Venkatraman, R. (2021), Big data 
and personalisation for non-ıntrusive smart home automation. Big 
Data and Cognitive Computing, 5, 1-6.

Asmat, H., Ullah, F., Zareei, M., Khan, A., Mohamed, E.M. (2020), 
Energy-efficient centrally controlled caching contents for 
ınformation-centric ınternet of things. IEEE Access, 8, 126358-
126369.

Atzori, L., Iera, A., Morabito, G. (2010), The ınternet of things: A survey. 
Computer Network., 54, 2787-2805.

Bagozzi, R., Yi, Y. (1988), On the evaluation of structure equation models. 
Journal of the Academy of Marketing Science, 16(1), 74-94.

Balta-Özkan, N., Boteler, B., Amerighi, O. (2014), European smart home 
market development: Public views on technical and economic aspects 
across the United Kingdom, Germany and Italy. Energy Research 
and Social Science, 3, 65-77.

Belabbes, I., Oubrich, M. (2018), Conceptualizing and Measuring 
Customer Experience for a Mobile Telecoms Operator: The 
Customer’s Perspective. 2018 IEEE International Conference on 
Technology Management, Operations and Decisions (ICTMOD). 
p37-42.

Berry, L.L., Wall, E.A., Carbone, L.P. (2006), Service clues and customer 
assessment of the service experience: Lessons from marketing. The 
Academy of Management Perspectives ARCHIVE, 20(2), 43-57.

Carbone, L., Haeckel, S. (1994), Engineering customer experiences. 
Marketing Management. Vol. 3. Trends in Discovering New Ways 
of Gaining Consumer İnsight.

Carù, A., Cova, B. (2003), Revisiting consumption experience: A more 
humble but complete view of the concept. Marketing Theory, 3(2), 
259-278.

Chin, W.W., Marcoulides, G. (1998), The partial least squares approach 
to structural equation modeling. Modern Methods For Business 
Research, 8, 295-336.

Choi, Y.K., Thompson, H.J., Demiris, G. (2020), Use of an ınternet-
of-things smart home system for healthy aging in older adults in 
residential settings: Pilot feasibility study. JMIR Aging, 3(2), 1-23.

Davidsson, P., Hajinasab, B., Holmgren, J., Jevinger, Å., Persson, J.A. 
(2016), The fourth wave of digitalization and public transport: 
opportunities and challenges. Sustainability, 8(1248), 1-16.

Davis, F.D. (1989), Perceived usefulness, perceived ease of use, and 
user acceptance of information technology. MIS Quarterly, 13(3), 
319-340.

Dewsbury, G., Taylor, B., Edge, M. (2001), The Process of Designing 
Appropriate Smart Homes: Including the User in the Design, 
(1st Equator IRC Workshop on Ubiquitous Computing in Domestic 
Environments. p131-146.

Dong, X., Chang, Y., Wang, Y., Yang, J. (2017), Understanding usage 
of ınternet of things (IOT) systems in Chine, cognitive experience 
and affect experience as moderator. Information Thecnology and 
People, 30, 117-138.

Dorsemaine, B., Gaulier, J.P., Wary, J.P., Kheir, N., Urien, P. (2015), 
İnternet of Things: A Definition and Taxonomy. Cambridge, UK: 
The 9th International Conference on Next Generation Mobile 



Turkyilmaz and Altindağ: Analysis of Smart Home Systems in the Context of the Internet of Things in Terms of Consumer Experience

International Review of Management and Marketing | Vol 12 • Issue 1 • 202230

Hubert, M., Blut, M., Brock, C., Zhang, R.W., Koch, V., Riedl, R. (2019), 
The influence of acceptance and adoption drivers on smart home 
usage. European Journal of Marketing, 53(6), 1073-1098.

Ingemarsdotter, E., Jamsin, E., Kortuem, G., Balkenende, R. (2019), 
Circular strategies enabled by the ınternet of things a framework and 
analysis of current practice. Sustainability, 11(5689), 1-37.

Javed, F., Afzal, M.K., Sharif, M., Kim, B.S. (2018), Internet of 
things (IoT) operating systems support, networking technologies, 
applications, and challenges: A comparative review. IEEE 
Communıcatıons Surveys and Tutorıals, 20(3), 2062-2100.

Kadam, R., Mahamuni, P., Parikh, Y. (2015), Smart home system. 
International Journal of Innovative Research in Advanced 
Engineering, 2(1), 81-86.

Khoa, T.A., Nhu, L.M.B., Son, H.H., Trong, N.M., Phuc, C.H., 
Phuong,  N.T.H., Dung, N.V., Nam, N.H., Chau, D.S.T., Duc, D.N.M. 
(2020), Designing efficient smart home management with IoT 
smart lighting: A case study. Wireless Communications and Mobile 
Computing, 2020, 8896637.

Kim, Y., Park, Y., Choi, J. (2017), A study on the adoption of IoT smart 
home service: Using Value-based adoption model. Total Quality 
Management and Business Excellence, 28(9-10), 1-17.

Kranenburg, V. (2008), The Internet of Things, a Critique of Ambient 
Technology and the All-seeing Network of RFID.

Kwong, K., Wong, K. (2013), Partial least squares structural equation 
modeling (PLS-SEM) techniques using smart PLS. Marketing 
Bulletin, 24, 1-32.

Lee, Y., Rathore, S., Park, J.H., Park, J.H. (2020), A blockchain-based 
smart home gateway architecture for preventing data forgery. Human-
centric Computing and Information Sciences, 10, 9.

Lemke, F., Clark, M., Wilson, H. (2011), Customer experience quality: 
An exploration in business and consumer contexts using repertory 
grid technique. Journal of the Academy of Marketing Science, 39, 
846-869.

Lemon, K.N., Verhoef, P.C. (2016), Understanding customer experience 
throughout the customer journey. Journal of Marketing, 80, 69-96.

Luo, Z. (2020), The Impact of Customer Experience on Online Game Purchase 
Intention, RSU International Research Conference. p1801-1809.

Lutolf, R. (1992), Smart Home Concept and the İntegration of Energy 
Meters into a Home Based System. In: 7th İnternational Conference 
on Metering Apparatus and Tariffs for Electricity Supply. p277-278.

Madakam, S., Ramaswamy, R., Tripathi, S. (2015), Internet of things 
(IoT): A literature review. Journal of Computer and Communications, 
3, 164-173.

Marikyan, D., Alamanos, E., Papagiannidis, S. (2021), Smart home sweet 
smart home an examination of smart home acceptance. International 
Journal of E-Business Research, 17, 10-20.

Marikyan, D., Papagiannidis, S., Alamanos, E. (2019), A systematic 
review of the smart home literature: A user perspective. Technological 
Forecasting, 138, 139-54.

Meng, A.T.G., Sidin, S.M. (2020), The effect of expectations and service 
quality on customer experience in the marketing 3.0 Paradigm. 
Journal of Marketing Advances and Practices, 2(2), 65-84.

Miorandi D., Sicari S., Pellegrini F.D., Chlamtac I. (2012), Internet 
of things: Vision, applications and research challenges. Ad Hoc 
Networks, 10(7), 1497-1516.

Naeem, M.A., Ali, R., Kim, B.S., Nor, S.A., Hassan, S. (2018), A periodic 
caching strategy solution for the smart city in ınformation-centric 
ınternet of things. Sustainability, 10(2576), 1-16.

Naughton, J. (2016), The evolution of the ınternet: From military 
experiment to general purpose technology. Journal of Cyber Policy, 
1(1), 5-28.

Nauman, A., Qadri, Y.A., Amjad, M., Zikria, Y.B., Afzal, M.K., 
Kim,  S.W. (2020), Multimedia ınternet of things: A comprehensive 

Applications. Services and Technologies.
Doyduk, H.B.B., Bayarçelik, E.B. (2019), Consumers’ acceptance of 

ınternet of things technology. İstanbul Gelişim University Journal 
of Social Science, 6(2), 351-371.

Dube, L., LeBel, J.L., Sears, D. (2013), From customer value to 
engineering pleasurable experiences in real life and online. Cornell 
Hotel and Restaurant Administration Quarterly, 44(5-6), 124-130.

Dufour, J.M. (2011), Coefficients of Determination. Montreal, Canada: 
McGill University.

Erdal, E., Ergüzen, A. (2020), Nesnelerin interneti (IoT), uluslararası 
mühendislik araştırma ve geliştirme dergisi. UMAGD, 12(3), 24-34.

Fornell, C., Larcker, D.F. (1981), Evaluating structural equation models 
with unobservable variables and measurement error. Journal of 
Marketing Research, 18(1), 39-50.

Fortino, G., Fotia, L., Messina, F., Rosaci, D., Sarné, G.M.L. (2020), Trust 
and reputation in the ınternet of things: State-of-the-art and research 
challenges. IEEE Access, 8, 60117-60125.

Gentile, C., Spiller, N., Noci, G. (2007), How to sustain the customer 
experience: An overview of experience components that co-create 
value with the customer. European Management Journal, 25, 395-410.

Georgiev, A., Schlögl, S. (2018), Smart Home Technology: An 
Exploration of End User Perceptions. Smarter LivesAt: Innbsruck, 
Austria. p64-78.

Gnotthivongsa, N., Huangdongjun, Alinsavath, K.N. (2020), Real-time 
corresponding and safety system to monitor home appliances based 
on the ınternet of things technology. International Journal of Modern 
Education and Computer Science, 12(2)< 1-9.

Govinda, K., Saravanaguru, R.A.K. (2016), Review on iot technologies. 
International Journal of Applied Engineering Research, 11, 
2848-2853.

Göçoğlu, V. (2020), Kamu hizmetlerinin sunumunda dijital dönüşüm: 
Nesnelerin interneti üzerine bir inceleme. Manas Sosyal Araştırmalar 
Dergisi, 9(1), 615-628.

Gross, M.D. (1998), van Vliet, W, editor. Smart House and Home 
Automation Technologies. Thousand Oaks: Encyclopedia of 
Housing, Sage.

Gu, W., Bao, P., Hao, W., Kim, J. (2019), Empirical examination of 
ıntention to continue to use smart home services. Sustainability, 
11(19), 5213.

Gubbi, J., Buyya, R., Marusic, S., Palaniswami, M. (2013), Internet of 
things (IoT): A vision, architectural elements and future directions. 
Future Generation Computer Systems, 29(7), 1645-1660.

Guhr, N., Werth, O., Blacha, P.P., Breitner, M.H. (2020), Privacy concerns 
in the smart home context. SN Applied Sciences, 2, 247.

Gündüz, M.Z., Daş, R. (2018), Internet of things: Development, 
components and application areas. Pamukkale University 
Engineering Science Journal, 24(2), 327-335.

Haeckel, S.H., Carbone, L.P., Berry, L.L. (2003), How to lead the customer 
experience. Marketing Management, 12(1), 18-23.

Hall, F, Maglaras, L., Aivaliotis, T., Xagoraris, L., Kantzavelou, I. (2020), 
Smart Homes: Security Challenges and Privacy Concerns. p1-6.

Hargreaves, T., Wilson, C. (2017), Smart Homes and their Users. Berlin, 
Heidelberg: Springer

Hirschman, E.C., Holbrook, M.B. (1982), Hedonic consumption: 
Emerging concepts, methods and propositions. Journal of Marketing, 
46(3), 92-101.

Hong, A., Nam, C., Kim, S. (2017), Analysis of the Barriers that 
Consumers Encounter when Smart Home Service is İntroduced 
in South Korea. 14th Asia-Pacific Regional Conference of the 
International Telecommunications Society (ITS): Mapping ICT into 
Transformation for the Next Information Society, Kyoto, Japan, 
24th-27th, June, International Telecommunications Society (ITS), 
Calgary. p1-29.



survey. IEEE Access, 8, 8202-8250.
Nikou, S. (2018), Internet of Things: Exploring Households’ İntention 

to Use Smart Home Technology. 22nd Biennial Conference of 
the International Telecommunications Society (ITS): Beyond the 
Boundaries: Challenges for Business, Policy and Society, Seoul, 
Korea, 24th-27th June, International Telecommunications Society 
(ITS), Calgary.

Panana, T., Kanita, S. (2021),  An internet of things ecosystem for planting 
of coriander (Coriandrum sativum L). International Journal of 
Electrical and Computer Engineering, 11(5), 4568-4576.

Perera, C., Liu, C.H., Jayawardena, S. (2015), The emerging internet of 
things marketplace from an industrial perspective: A survey. IEEE 
Transactions on Emerging Topics in Computing, 3, 585-598.

Piotrowicz, W., Cuthbertson, R. (2014), Introduction to the special ıssue: 
Information technology in retail: Toward omnichannel retailing. 
International Journal of Electronic Commerce, 18(4), 5-16.

Qashlan, A., Nanda, P., He, X., Mohanty, M. (2021), Privacy-preserving 
mechanism in smart home using blockchain. IEEE Access, 9, 
103651-103669.

Ricquebourg, V., David, M., David, D., Bruna, M., Laurent, D. (2007), The 
Smart Home Concept: Our İmmediate Future. 1st IEEE International 
Conference E-Learning ın Industrial Electronics, ICELIE. p23-28.

Robles, R.J., Kim, T. (2010), Applications, systems and methods in smart 
home technology: A review. International Journal of Advanced 
Science and Technology, 15, 37-48.

Rueda, R., Smith, J., Jesus M.T.P. (2021), Framework-based security 
measures for ınternet of thing: A literature review. Open Computer 
Science, 11(1), 346-354.

Santos, C., Sales, J. (2018), Internet of things: İs there a new technological 
position? International Journal of Innovation, 6(3), 287-297.

Schmitt, B.H. (1999b), Experiential marketing: How to get customers to 
sense, feel, think, act and relate to your company and brands. Journal 
of Marketing Management, 15(1-3), 53-67.

Shadeed, M., Moreb, M. (2021), Lightweight Encryption for Multimedia 
in the Internet of Thing(İot). 2021 International Conference on 
Information Technology (ICIT). p-32.

Shafique, K., Khawaja, B.A., Sabir, F., Qazi, S., Mustaqim, M. (2020), 
Internet of things (IoT) for next generation smart systems: A review of 

current challenges, future trends and prospects for emerging 5G-IoT 
scenarios. IEEE Access, 8, 23022-23040.

Siddiqa, A., Shah, M.A., Khattak, H.A., Akhunzada, A., Ali, İ., 
Razak,  Z.B., Gani, A. (2018), Social ınternet of vehicles: Complexity, 
adaptivity, ıssues and beyond. IEEE Access, 6, 62089-62106.

Sripan, M., Lin, X., Petchlorlean, P., Ketcham, M. (2012), Research and 
Thinking of Smart Home Technology; International Conference 
on Systems and Electronic Engineering (ICSEE’2012) December 
18-19. p61-63.

Statista. (2020a), Number of Internet of Things (IoT) Connected Devices 
Worldwide from 2019 to 2030. Available from: https://www.statista.
com/statistics/1183457/iot-connected-devices-worldwide

Statista. (2021a), Data Volume of Global Consumer IP Traffic from 
2017 to 2022(in Exabytes Per Month). Available from: https://www.
statista.com/statistics/267202/global-data-volume-of-consumer-
ip-traffic

Statista. (2021b), Smart Home Device Shipments Worldwide from 2020 
to 2025. Statista.

Statista. (2021c), Internet of Things (IoT) Total Annual Revenue 
Worldwide from 2019 to 2030. Available from: https://www.statista.
com/statistics/1194709/iot-revenue-worldwide

Taş, O., Kiani, F. (2021), Detection and prevention of attacks on the 
security of the ınternet of things (IoT) and wireless sensor networks. 
Journal of Polytechnic, 24(1), 219-235.

Taştan, M. (2019), Real time remote monitoring and control application 
with next generation ıot controller for smart home applications. 
Süleyman Demirel University Journal of Science Institute, 23(2), 
481-487.

Tewari, A., Gupta, B.B. (2020), Security, privacy and trust of different 
layers in Internet-of-Things (IoTs) framework. Future Generation 
Computer Systems, 108, 909-920.

Verhoef, P.C., Lemon, K.N., Parasuraman, A., Roggeveen, A., 
Tsiros,  M., Schlesinger, L.A. (2009), Customer experience creation: 
Determinants, dynamicsand management strategies. Journal of 
Retailing, 85(1), 31-41.

Yang, T., Han, J. (2021), Integrated management strategy with feasible 
smartness over heterogeneous IoT environments. Electronics, 10(2), 
149-161.


