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Abstract

Recent technological advancements entail immense changes and lead to a new era.
One of the main change agents of this new era is internet of things technologies. The term
“internet of things” (IoT) indicates objects having an identity and having ubiquitous
connection with each other. Notwithstanding the novelty of the concept, it captured the
interest of many scholars and practitioners. The subject area has not been analyzed
profoundly from the consumers’ point of view. Whenever potential users face a new
technology, they experience an acceptation process. In this study, how this new concept
is perceived by the consumers is scrutinized. Consumer perspective of IoT is studied
through Technology Acceptance Model (TAM). TAM introduced perceived ease of use and
perceived usefulness, as significant determinants for a potential user to have behavioral
intention to use a new technology. Data were analyzed through Structural Equational
Modeling (SEM).

Keywords: Internet of Things, Innovation, Technology Diffusion, Technology
Acceptance Model, Consumers

Nesnelerin interneti Teknolojisinin Tiiketiciler Tarafindan Kabulii
0z

Giinlimiizde son teknolojik ilerlemeler muazzam degisimleri beraberinde
getirmekte ve yeni bir doneme kilavuzluk etmektedir. Bu yeni dénemin temel degisim
araclarindan biri Nesnelerin interneti teknolojisidir. “Nesnelerin Interneti” terimi ile
nesnelerin kimliklere sahip olmasi ve birbirleriyle her an her yerde baglantida bulunmasi
ifade edilmektedir. S6z konusu kavram ¢ok yeni olmasina ragmen pek ¢ok bilim insani ve
uygulamacinin ilgisini cekmektedir. Ancak konunun tiiketici perspektifinden incelendigi
¢ok sayida ¢alismaya rastlanmamistir. Potansiyel kullanicilar kendilerine yeni bir
teknoloji sunuldugunda bir kabul siirecinden gegerler. Bu c¢alismada tiiketicilerin
Nesnelerin Interneti kavramina bakis acilar1 Teknoloji Kabul Modeli (TKM) iizerinden
irdelenmistir. TKM, algilanan kullanim kolayli1 ve algilanan kullanishlik etkenlerini,
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kullanicilarin yeni teknolojileri kullanmada davranissal niyetlerinin 6nemli belirleyicileri
olarak tanimlamaktadir. Veriler, Yapisal Esitlik Modellemesi (YEM) ile analiz edilmistir.

Anahtar Kkelimeler: Nesnelerin Interneti, inovasyon, Teknoloji Yayilim,
Teknoloji Kabul Modeli, Tiiketici

Introduction

The main idea of Internet of Things (IoT) concept is the prevalent existence of
interacting objects, things like Radio-Frequency IDentification (RFID), tags, sensors, and
actuators by unique addressing designs (Giusto, lera, Morabito, & Atzori, 2010).

The term “internet of things” was first used in a presentation about the benefits
of radio-frequency identification made for Procter and Gamble by Kevin Ashton in 1999
(Ashton, 2009). The Internet of Things (IoT) is the network of physical objects that
contain embedded technology to communicate and sense or interact with their internal
states or the external environment (Gartner, 2014). IoT enables analog world objects to
be connected with other objects, communicate and operate ubiquitously without human
interaction.

Internet started with ARPANET (Advanced Research Projects Agency Network)
which provided communication among limited number of devices. The evolution of
internet can be epitomized in four phases. Phase 1 is the transfer of information to the
digital environment and digital access to information. Phase 2 is the collaborative use of
information on digital environment and start of e-trade. In phase 3, use of social media,
mobile media and cloud informatics were widespread. Phase 4 is the digital connection of
things to the internet (Giindiiz & Das, 2018; Novak & Hoffman, 2015).

This new era, enabling not only virtual world but also physical world integration
has many promises for the business life and also daily routines of the individuals. [oT
business applications have been widespread for many sectors. Continuous tracking, real
time information sharing and connection among objects make it attractive for individual
users as well as the business world. The convenience and the ease of use loT applications
such as smart homes, smart appliances and wearable technology make it enticing for
individuals to inaugurate these applications in their lives. This new consumer IoT market,
is predicted to reach 104.4 billion USD by 2023, which isa 17.39% increase during 2018-
2023 period. Recently the market is 46.3 billion USD as of 2018 (Consumer IoT market,
2019). As the forecasts shed light consumer IoT applications will be a huge market also
IoT applications are and will continue to be used in marketing practices. IoT applications
have been used in retail practices excessively such as Amazon Go, Dash. Smart shelves,
automated checkouts, personalized discounts, beacons are the most popular IoT
marketing applications that the consumers are exposed to. Consequently loT has become
an irrefutable phenomenon for marketing already.

It is very important to examine this new technology which has already a big
market of applications and a huge future potential from the consumers’ perspective.
Consumers’ acceptance of this new technology will impact both the growth of the
consumer IoT devices market and how consumers will react to marketing practices which
employ IoT applications.

Along with the advancements IoT provides, there are some issues that potential
users still have not figured out which causes apprehension of adapting this new
technology. The widespread usage of every new technology necessitates acceptance of the
technology and adaption.
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In this study, consumers’ acceptance of IoT technology is studied through the
Technology Acceptance Model (TAM). TAM has its roots from the Theory of Reasoned
Action (TRA) which is one of the most influencial theories explaining the human behavior.
The two main dimensions of TAM, perceived usefulness and perceived ease of use is
utilized along with social influence to predict the behavior intention, the intention to use
IoT applications in our case. Structural Equation Model (SEM) is used in order to analyze
the effects of all dimensions simultaneously.

1. Literature Review

Internet of Things concept comprises sensing, routing and communicating
devices, and cloud based applications. These devices are self-configured and can be
remotely controlled (Li et al, 2011; Mital, Chang, Choudhary, Papa, & Pani, 2018; Solima,
Della Perufa, & Del Guidice, 2016).

The architecture for IoT can be analyzed under 4 major layers; sensing,
networking, service and interface layer (Table1).

Layers Description

Sensing Layer | Integration with current hardware in order to realize and control
the physical world and achieve data.

Networking Data transfer and support of network
Layer
Service Layer | Supply of services

Interface Supply of cooperation methods to users.
Layer
Table 1: Architecture for IoT (Da Xu, He, & Li, 2014)

A. Sensing Layer

Information among devices are realized and automatically transferred through
wireless systems of sensors. An important technology for [oT is the RFID technology. With
RFID technology, identification information can be transferred from a microchip to a
reader through wireless communication. Since 1980’s this technology has been used in
certain sectors such as logistics, manufacturing, retailing etc (Sun, 2012) (Ngai, Moon,
Riggins, & Yi, 2008).

B. Networking Layer

Networking layer functions as a connection among things which enables
information share. Wireless sensor networks (WSNs), mesh networks, and WLAN are
heterogeneous networks used for IoT information exchange.

C. Service Layer

The main role of the service layer is to define the service specifications for

middleware. Middleware technology continuously integrate services and applications. It
also supports IoT with cost efficiency through reuse of hardware and software. Service

-353-



Hande Begiim Bumin Doyduk, Ebru Beyza Bayargelik, “Consumers’ Acceptance of Internet of Things Technology”,
Istanbul Gelisim University Journal of Social Sciences, 6 (2), October 2019, pp. 351-371.

layer handles services related matters like data management, information sharing and
communication. In service layer all service-oriented issues, like information exchange and
storage, data management, and search engines are processed (Miorandi, Sicari,
DePellegrini, & Chlamtac, 2012; Guinard, Trifa, Karnouskos, Spiess, & Savio, 2010).
Service layer determines application requirements.

D. Interface Layer

It is complicated to continuously connect, communicate, disconnect, and operate
various things. The interface layer facilitates the connection and control of things. An
interface profile can be summarized as the standards of service which help the application
interactions.

Apart from the above mentioned technologies, many other technologies like
barcodes, smart phones, social networks, and cloud technology are utilized to support loT
(Li Q. etal, 2013). See Figure 1.

INTERNET
WSN CLOUD COMPUTING OF

Figure 1: [oT supporting Technologies Source

THINGS

The improvements in technology like wireless communication, smartphones, and sensor
networks enabled more and more objects to be connected. IoT based technologies affect
information and communications technology (ICT) (Figure 2).
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Figure 2: IoT Technologies and Effect on ICT.

IoT is and continue to be a disruptive technology that will have immense effect on
both business and domestic fields (Atzori, lera, & Morabito, 2010). As of 2018 there are 7
billion IoT devices, this number is expected to reach 10 billion by 2020 and 22 billion by
2025 (Lueth , 2018). The new technology provides not only efficiency in business and
domestic life but also in new market opportunities. The global [oT market value was 151B
USD in 2018. The accelerated growth of IoT stems from both the business and consumer
segment. Itis estimated that IoT market would reach 3,010 B USD by 2020 and nearly half
of it 1.534 B USD is expected to come from the consumer segment (Gartner, 2016). The
potential consumer IoT market size necessitates deeper consumer understanding.

1.1. Internet of Thing and Applications

Internet of things can be used in many areas such as; smart home, smart hotels,
smart cities, scientific study applications, informatics sector applications, energy
optimization applications, natural disaster prediction applications, water scarcity
monitoring, agricultural production applications, manufacturing applications, service
provider applications, retail applications, construction applications, transportation
applications and trade applications, public sector applications, health care applications,
daily usage applications and security applications. Among many industries,
manufacturing and transportation are the industries that have mostly utilized IoT
applications (IDC, 2017).

Anything in the supply chain, from raw material purchase to final product
transportation, can be monitored real-time through IoT technologies. This provides
transparency, flexibility, higher responsiveness, and cost and safety stock reduction for
all actors in a supply chain. [oT based supply chain could realize 2.7 trillion USD savings
through waste reduction and process efficiency (Paper, 2014) The use of RFID is already
widespread for logistics industry, however new technologies also provide additional
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opportunities. Augmented maps, assisted driving, self -driving trucks, environmental
monitoring etc enable more efficient operations.

Another industry where [oT applications are intensely used is retail industry. Itis
estimated that retail IoT business will grow from 14 billion USD in 2015 to 36 billion USD
in 2020. Through applications such as connected vending machines, RFID tags, interactive
displays, virtual closets, smart mirrors proving product related information, self-check
out systems, and smart shelves the retail business will experience great change in the near
future. Already Wallmart and Amazon have adopted some IoT based applications such as
Amazon Dash, Amazon Go, Wallpart Pick Up Towers etc. (Marr, 2017). Although IoT
applications in retail industry propose higher potential marketing value, the popularity of
Personal IoT applications is higher (Maier, 2016).

Consumer loT devices can be grouped as personal IoT and Home IoT devices. The
market of personal IoT devices such as smartphones, wearables, voice assistance and
smart fashion reached a value of 5.2 billion USD in 2017. Recently 600 million people use
voice assistance at least once a week. The most popular Home IoT devices are hubs and
controls, home appliances, smart plugs, meters, climate solutions and entertainment
devices. Home IoT devices market was a 35.7 billion USD market as of 2017 which is
expected to be 150.6 billion in 2020 (Sonar, 2019). Convenience, reduction of workload,
and improvements in quality of life are the promises of IoT applications to consumers
(Dong, Chang, Wang, & Yan, 2017). IoT applications provide efficient and effortless
monitoring and control of daily domestic operations. Consumers’ routine behavior will be
affected with this new technology (Li & Wang, 2013). Convenience, innovativeness and
usefulness are the three attributes that is expected from consumer IoT devices.

Acquity Group’s 2014 survey on 2000 US consumer suggested that 30% of
consumers already have or plan to buy an in-home IoT device in the next two years.
Similarly the 2014 data proposed that wearable technology ownership would reach 28%
(Accenture, 2014) Accenture reported that in 2016 11% of consumers wanted to buy
connected home surveillance cameras. According to the 2014 report, health and fitness
wearable technologies are the most valuably perceived IoT applications. The biggest
obstacles to adopt IoT are the low awareness level, lack of perceived value and privacy
and price concerns (Accenture, 2014).

Consumer Internet of Things (CloT) market were the fourth largest segment
among [oT markets in 2016, CIoT is only expected to be the third largest by 2020 globally.
In Western-Europe Consumer IoT market is forecasted to overtake both transportation
and utilities market and reach to the second spot in 2020 (IDC, 2018).

A market with such a magnitude and future potential necessitates great attention.
However when IoT literature is analyzed, it is seen that mostly the technical aspects,
business world applications of [oT, have been focused on. Behavioral studies focusing on
the consumer perceptions, motivations, adoption process of IoT have gained much less
attention (Al-Momani, Mahmoud, & Ahmad, 2016; Gao & Bai, 2014; Hsu & Lin, 2016).

Consumers with such advantages of the new technology, still have cold feet against
the IoT applications. The low awareness level and the high technology behind the
applications cause fear of not being able to cope up, use the applications properly. Robots
taking over the control of the world have been one of the greatest fears of humans as can
be seen in many science fiction movies. Understanding the work mechanisms, how to use
the devices would reduce the tension of ignorance. The perception of usefulness and ease
of use thus are important determinants of technology acceptance.

Besides the numerous benefits provided by the IoT applications in consumer
segments, there are some challenges of this new technology. According to a number of
studies, the security and privacy issues are perceived as the major challenges for
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consumer acceptance of the IoT applications (Coughlan et al, 2012; Kowatsch & Maass,
2012; Medaglia & Serbanati, 2010.

Consumers’ adoption of [oT devices are affected by the privacy concerns (Khan W.
Z., Aalsalem, Khan, & Arshad, 2016; Khan, Alsalem, Khan, & Arshad, 2017;LLC, 2015).
Personal data privacy and security concerns stem from a few phenomenon. The first is the
shorter lifespan of cryptographic security algorithms compared to the electronic devices.
Old fashioned IoT devices would be susceptible to privacy and security attacks. As the [oT
devices are connected to the systems the attacks can cause harm integrally (Kuskov,
Kuzin, Shmelev, Makrushin, & Grachev, 2017; Khan, Aalsalem, & Khan, 2018). The second
potential privacy risk comes up due to consumption acts such as; rent, gift, resale, borrow
and retire. The data about primary user’s identity, personal information and connection
to other devices will be passed to subsequent users through the renting, selling, lending
or giving a gift. Disposition of data or re-configuration of device should be carefully and
completely done.

2. Conceptual Background and Research Hypothesis
2.1. Technology Acceptance Model (TAM)

In the last 20 years, information and communication technologies have become
used more and more intensely in all areas of our lives. In particular, digital and
informational advancements in Information and Communication Technology have started
to make people altered to use new technologies. Adaption to use these information
technologies can vary with consumers and conditions. Among the many models suggested
to explain technology acceptance and usage, Technology Acceptance Model (TAM) is the
most accepted model in the field of IS over the past decade (Chau & Hu, 2001; Svendsen
& et. al, 2013; Venkatesh & Ramesh, 2006). Technology Acceptance Model is developed
by Davis (1989) to investigate the acceptance and behavior of use of new technology. Itis
adapted from Theory of Reasoned Action (TRA) (Fishbein & Ajzen, 1975). According to
Theory of Reasoned Action, the best way to forecast the behavior is the individual’'s
intention to complete the behavior. Technology Acceptance Model consists of two main
dimensions as; “perceived ease of use” and “perceived usefulness”. These dimensions are
substantial factors of behavioral intention and technology use. Perceived ease of use is
defined as “the degree to which one believes that using the technology will be free of
effort” (Davis, 1989). On the other hand perceived usefulness is defined as “the degree to
which one believes that using the technology will enhance his/her performance” (Davis,
1989). In Technology Acceptance Model, external factors such as subjective norms,
quality, response time, system accessibility are also included to understand the effects on
believes, attitudes and intention of individuals (Davis, Bagozzi, & Warshaw, 1989).
Besides, perceived ease of use and perceived usefulness contribute like antecedent for
attitudes toward using technology, than move to identify the intention to use, and lastly
create the actual usage behavior (Al-Momani, Mahmoud, & Ahmad, 2016). Original
Technology Acceptance Model is given in Figure 3.
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Figure 3: Technology Acceptance Model (Davis, F.D., Bagozzi, R.P. and Warshaw, P.R. ;
1989)

Technology Acceptance Model has been used in many different studies to identify
acceptance of new technology such as; adoption of internet banking (Patel & Patel, 2018),
Smart Grid technology (Toft, Schuitema, & Thggersen, 2014), smart watches (Kim & Shin,
2015), wearable fitness technologies (WFT) (Lunney, Cunningham, & Eastin, 2016),
mobile technology (Ooi & Tan, 2016), mobile banking adoption (Boonsiritomachai &
Pitchay, 2017), the adoption of virtual reality devices (Lee, Choi, & Kim, 2018), acceptance
of urban technologies (Sepasgozar, Hawken, Sargolzaei, & Foroozanfa, 2018), teachers’
technology adoption (Scherera , Siddigb, & Tondeur, 2019). Therefore, although
Technology Acceptance Model was developed to predict IT system usage, TAM variables
were applied to predict consumer acceptance in various technologies (Gao & Bai, 2014).
Consumer acceptance is “the relatively enduring cognitive and affective perceptual
orientation of an individual” (Gao & Bai, 2014, p.215) and intention to use dimension is
the way of conceptualzation consumer acceptance in measurment models (Venkatesh,
Morris, Davis, & Davis, 2003).

In this study, Technology Acceptance Model is chosen as the theoretical
framework to explain IoT usage acceptance. TAM is validated to be a key framework for
analyzing innovative and recent information-related technologies (Park, Cho, Han, &
Kwon, 2017). According to theory, perceived ease of use and perceived usefulness
determine the behavioral intention of using a new technology. A study which is conducted
in India, compared Theory of Reasoned Action (TRA), Theory of Planned Behavior (TPB)
and Technology Acceptance Model (Model) in the context of lIoT usage intention. The
results of this study showed that TAM and TRA models help to predict intention to use
internet of things (Mital et al., 2018).

In the original Technology Acceptance Model, attitude towards the technology was
included in the model. Nevertheless, Attitude toward information technology systems did
not fully mediate the relationship of perceived usefulness and perceived ease of use with
intention to use so Davis (1989) excluded it from the model. Consequently previous
studies excluded attitude variable from Technology Acceptance Model (Agarwal &
Karahanna, 2000; Gefen, Karahanna, & Straub, 2003; Dong, Chang, Wang, & Yan, 2017). In
our study attitude also excluded from the model.
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Our research model is developed by considering the similarities between the
dimensions found in the previous studies. There are three independent variables ease of
use, perceived usefulness and social influence which are derived from literature and
supported by Technology Accepted Model. The three independent variables are expected
to affect the intention to use of the IoT applications.

2.2. Ease of Use

The term ease of use means that it does not require great effort or is not difficult
to use (Davis, 1989). The user considers the system as easy to use if the system is very
useful for the job; it does not need a lot of training to learn and the system can be used
without any effort. The perception that the application is easy, directs users to use and
accept the system. This also means that the system will meet user expectations as user-
friendly. Within this study perceived ease of use for IoT consumer refer as they feel that
IoT usage is easy and user-friendly (Davis, 1989). Previous TAM studies in different fields
have found that perceived ease of use has significant effect on behavioral intentions to use
technology such as, e-learning (Sumak et al, 2011), mobile devices (Zhang, Zhu, & Liu,
2012) wearable technology (Lunney et al, 2016).

Blog usage which is also a relatively new IT application used by individuals was
studied through the use of TAM model. Perceived ease of use was found to significant
affect the attitude towards blog usage (Hsu & Lin, 2008).

Gao and Bai (2014) that investigated the effects of ease of use on intention to use
IoT applications. Besides, Technology Acceptance Model argues that perceived ease of use
also positively affects perceived usefulness (Hsu & Lu, 2004; Venkatesh et al,, 2012; Gao
& Bai, 2014; Al-Momani, Mahmoud, & Ahmad, 2016).

The hypotheses to be tested in the light of these theoretical explanations can be
expressed as follows:

H1: Perceived ease of use is positively related to behavioral intention to use IOT
technologies.

2.3. Social Influence:

In Technology Acceptance Model, social environment and interaction is crucial
dimension that should not be ignored in decision-making process. Social Influence is
important especially for consumers, who do not have much information about the usage
details for newly released products and services, and who can reach reliable information
via social interaction (Gao & Bai, 2014). Social influence is “users’ perception of whether
important people for them perceive that they should engage in the behavior” (Venkatesh
et al,, 2012). Davis (1989) pointed that in some cases, the users place more emphasis on
the feelings of their relatives, friends rather than their own feelings, thoughts and beliefs.

Alolayan’s study which explores the attitudes towards adoption of smart
refrigerators in U.K, supported the relation between social influence and adaption of
smart refrigerator. He found that social influence was the most important factor for the
adaptation of the smart refrigerator (Alolayan, 2014). Besides, Gao and Bai (2014) argued
that social influence effected the adoption of IoT technology. The study results showed
that there was a significant relation between social influence on the adoption of IoT
technology. Thus, the following is hypothesized:

H2: Social influence is positively related to behavioral intention to use 10T
technologies
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2.4. Perceived Usefulness

Davis (1989) defined perceived usefulness as the degree to which a person using
a particular technology would improve the job or task performance. According to
Venkatesh and colleagues, there was not any difference between the perceived usefulness
in Technology Acceptance Model and the performance expectancy of The Unified Theory
of Acceptance and Usage of Technology Models (Venkatesh et al, 2003& 2012).
Consumers are more likely to accept new technology when companies explain the
benefits and advantages of new technologies with logical arguments, which increase the
perception of usefulness (Gong, Xu, & Yu, 2004). Extensive previous studies pointed that
there is a positive relationship between perceived usefulness and behavioral intention to
use the new technologies (Davis,1989; Zaremohzzabieh, 2015; Sepasgozar et 1, 2018;
Scherera etal,, 2019).

In a study analyzing the online consumer behavior, the perceived usefulness was
found to be a more important predictor of intended system compared to perceived ease
of use (Koufaris, 2002).

From the Iot perspective, according to research conducted in the UK and the US,
consumers intent to use lot services when they perceived these new technologies as
usefull (Group, 2014; Coughlan et al., 2012). Thus, the following is hypothesized:

H3: Perceived usefulness mediates the relationship between ease of use and intention
to use IOT technologies.

H4: Perceived usefulness mediates the relationship between social influence and
intention to use 10T technologies.

Our Research Model given in Figure 5.

Perceived Ease
of Use \

Y Perceived Intention to Use

Usefulness

Social Influence

Figure 5: Research Model

3. Methodology
3.1. Participants and Data Collection

A field study was conducted employing survey method for data collection to test
study hypotheses. Internet of Things technology in consumer segment is at its incipient
stage. The awareness of the concept is not very high and there are limited number of
popular and widespread consumer applications. Due to these deficiencies, reaching the
right audience who have at least a general idea of the concept is hard. Convenient
sampling was utilized and technology based firm employees were targeted, as they have
a general idea of the [0T.145 people were approached by sending e-mail, which contains
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the explanation about the study, instructions, demographic questions and the three pages
survey. They were ensured about confidentiality and informed that study results will be
shared upon request. Out of 145 people 116 has responded (turn rate %80 which is
acceptable). While 76% are males and all have equal or more than bachelor’s degree. On
average, the participants were 32.84 years old (s.d.=6.60).

3.2. Measures

Davis’ (1989) TAM scales were adapted to capture perceived usefulness and
perceived ease of use. Davis’ model argue that perceived usefulness and ease of use are
significant determinants of behavioral intention to use information technology. The
instruments used to measure perceived ease of use, perceived usefulness, social influence
and behavioral intention have all been validated in previous researches (Jan & Contreras,
2011; Yong Wee et al,, 2011; Toft et al,2014). TAM scale was first translated to Turkish
by researchers then linguistic researcher re-translates scale items back into English to
control consistency.

Perceived usefulness was measured with four items which include “using the [OT
would enable me to accomplish more quickly”, “using IOT would make it easier for me”,
“using IOT would significantly increase the quality or output of my life” and “Overall, I
would find using IOT to be advantageous”.

Ease of Use was measured with three items, which include “learning to use 10T is
easy for me”, “I find my interaction with the IOT device clear and understandable” and “I
think using 10T is easy”.

Social Influence was measured with three item from the scale developed by
Mathieson (1991), and used in (Gao & Bai, 2014). Scale items include “people who are
important to me would recommend using I0T ” and “people who are important to me
would find using IOT beneficial” and “people who are important to me would find using
IOT a good idea”.

Behavioral Intention was measured by five items, which were adapted from
Venkatesh (2000). Scale items include “given the chance, I intend to use [OT”, “l am willing
to use IOT in the near future”, “I will frequently use I0T”, “I will recommend IOT to others”
and “I will continue using 10T in the future”.

All the items in the instrument were measured on five-point Likert scales, ranging
from strongly disagree (1) to strongly agree (5).

3.3. Analyses

The structural equation modelling was used to test the study of hypotheses
simultaneously (Bowen & Guo, 2011), fit indexes were used as suggested by Hu and
Bentler (1999) for both measurement and structural model evaluations. We tested both
construct validity and reliabilities of the variables to see whether variables are eligible to
use in hypotheses testing. For construct validity, we sought support for convergent and
discriminant validity (Fornell& Larcker, 1981). Using the confirmatory factor analysis
(CFA) we assessed, whether the items significantly load on the expected latent factors or
not (convergent validity). Then, we compared competing nested models and cross-
validated it by following the procedure suggested by Hair et al. (2012) for discriminant
validity. Hair et al. (2012) suggests that a variable can be distinguished obtained when
square root of average variance extracted (AVE) value exceeds that variable’s correlations
with other study variables. We compared nested models to test whether perceived
usefulness and ease of use are constituting a single factor or not. Therefore, we compared
three factor solutions (i) one factor, where all items load into one latent factor; (ii) three-
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factor, where only perceived usefulness and ease of use are combined; (iii) four-factor,
where all variables are separate factors. Finally, we tested the hypotheses simultaneously
in a structural model, employing all variables as latent constructs, and used bootstrapping
method for testing mediating effects (Preacher & Hayes, 2008).

4. Results
4.1. Validity, Reliability and Model Comparisons

Assumption testing showed that scores of all variables are normally distributed.
Table 2 shows the means, standard deviations, composite reliabilities, average variance
extracted and correlations between variables.

Table 2.The means, standard deviations, reliabilities and bivariate correlations between
variables

Variables Mean SD CR AVE 1 2 3 4
1.Perceived Usefulness  4.17 765 91 .71 .88

2. Ease of use 3.64 717 87 .54 706 .83

3.Social Influence 3.68 .748 93 58 .741 619 .90
4.Intention to Use 3.94 805 94 .71 841 736 .762 .87

N=116. All correlations are significant at.01 level.
Diagonal values in bold are square root of AVE of the relevant variable.

To verify the convergent and discriminant validity of constructs, we run a CFA
using all study variables. A four-factor model fit the data well (x*=110.160, df=70, CFI=.97,
RMSEA=.07, SRMR=.04). Model comparisons showed that four factor model was
significantly different and better than a three-factor model in which perceived usefulness
and ease of use were combined (Ax*=-76.07, df=3, p<.01), and was significantly better
than a single-factor model in which all variables combined into one factor (Ax*=-
262.699.7, df=6, p<.01). So, we decided to continue with the four-factor model.

Moreover, we computed the AVE scores for each of four constructs and compare
the square root of AVE’s with correlation coefficients, following the Fornell and Larcker’s
(1981) procedure. As all of the AVE values related to variables exceed that variable’s
correlation with others, we found no discriminant validity issue. The composite
reliabilities of these four factors were also very good. Table 1 shows the reliabilities,
AVE'’s, square root of AVE’s, correlations as well as means and standard deviations of each
construct. Therefore, we concluded that we have evidence for a four-factor model
indicating the distinctiveness of the constructs and stability of factor structure. The
results of the CFA are displayed in Table 3 and fit indices related to the competing models
were given in Table 4.
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Table 3 Results of the Confirmatory Factor Analysis and Factor Reliabilities

Factors Indicators A t (V4
Pul 0916 15.272

Perceived Usefulness Pu2 0.811 11.844 0.91
Pu3 0.908
eul 0.824

Ease of Use eu2 0.885 10.637 0.86
eu3 0.776  9.176
Si1 0.91

Social Influence Si2 0.935 16.373 0.93
Si3 0.863 13.677
Tul 0.888
Tu2 0.828 12.071

Intention to Use Iu3 0.88 13.942 0.94
Tu4 0.897 14.362
u5 0.871 13.618

A= Standardized factor loading. a= Cronbach’s Alpha Coefficient.

Table 4. Model Fit Indexes

Models x> df CF1 TLI SRMR RMSEA
Single Factor 372.859 76 .80 .76 .082 .184
Three-Factor 2 186.232 73 .92 .89 .053 116
Four-Factor 110.160 70 .97 .97 .042 .071
Thresholds of Fit Indexes

(Hu and Bentler,1999) >90 90 <08 <06

a [ntention to use and perceived usefulness factors combined into one factor.

Testing the Hypothesis 1 and 2, which assert that ease of use (=.23) and social
influence (3=.26) have positive relationship with intention to use were supported.

The mediational model was tested in which perceived usefulness was preceded by
ease of use and social influence. The results indicated that the model fits the data very
well (x?=110.160, df=70; CFI=.97; RMSEA=.07; SRMR=.04). While ease of use and social
influence explained 65% of the variance in perceived usefulness, 78 % of total variance
for intention to use was explained. No need of model improvement was seen by examining
modification indices. Using SEM, we tested the mediation effect of perceived usefulness
between ease of use, social influence and outcome variable of intention to use through
following the bootstrap procedure suggested by Preacher and Hayes (2004). To test the
mediation, we used the indirect effects which were estimated using the 2000 samples
bootstrapping method with 95% bias-corrected confidence intervals. Table 4 shows the
findings related to both direct and indirect effects. These findings indicate that ease
perceived usefulness was positively predicted by ease of use ($=.40, SE=.101, p<.001) and
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social influence ($=.49, SE=.096, p<.001). Perceived usefulness was found to be positively
related to intention to use ($=.48, SE=.109, p<.001). We also found that the indirect effects
on intention to use from ease of use (y=.19, SE=.083, 95% CI=.07 to .39) and social
influence (y=.24, SE=.085, 95% CI=.10 to .45) were significant.

Despite the direct effects remained significant, the percentage of indirect effects
in total effects were %45 for ease of use and %48 social influence which gives a support
for partial mediation. These findings indicate that perceived usefulness partially mediated
the effect on intention to use. Therefore, we found that Hypothesis 3 “Perceived
usefulness mediates the relationship between ease of use and intention to use” and
Hypothesis 4 “Perceived usefulness mediates the relationship between social influence
and intention to use” were partially supported. The paths, direct and indirect effect sizes
are shown in Table 5.

Table 5: Structural Equation Paths of Mediation Model

Path B SEg  t-value vy SE, 95%ClI.
Ease of Use — Perceived 40 101 4142

Usefulness

Social Influence — Perceived 49 09 5270

Usefulness

Perceived Usefulness — Intention 48 109 4594

to Use

Ease of Use — Intention to Use .23 .095 2.651" .19 .08 .07 -.39
Social Influence — Intention to

Use

N=106, 3= Standardized Direct Effect, SE=Standard Error,

y= Standardized Indirect Effect **p<.001, *p<.01, *p<.05

26 .094 2925 24 .09 .10 - .45

We found that ease of use and social influence have positive effects on behavioral
intention and perceived usefulness (was a potential underlying mechanism in this link)
intervenes these relationships significantly. Both ease of use and social influence
predicted perceived usefulness an in turn perceived usefulness effected intention to use.
In previous studies, similar results were attained. A study conducted in UK about the
consumers’ adoption of IoT in smart fridge application suggested that social influence is
one of the most important factors (Alolayan, 2014). The proposition of the significant
effect of ease of use on behavioral intention, was also supported by previous studies (Yong
Wee et al, 2011; Gao & Bai, 2014; Abu, Yunus, & Jabar, 2015; Al-Momani, Mahmoud, &
Ahmad, 2016).

5. Conclusion and Future Studies

TAM is supported in this study. Therefore it is conducive for researchers to
envisage the relationships between ease of use and usefulness, social influence and the
acceptance of 10T technology by users. It affirms the use of IoT applications depends on
the usefulness and ease of use of the application. This study shows that TAM also can be
applied to a new technology like IoT. Another point that this study sheds light is the
consumer perspective of a totally breakthrough technology IoT. Most of the studies in
Internet of Things have the business perspective. Among the limited number of consumer
segment studies only a few have analyzed the consumer acceptance in developing
countries such as Mital et al’s (2018) study in India and the Gao and Bai’s study in China
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(2014). Developing countries with different economic, demographic and lifestyle
structures differ greatly from developed ones. Consequently analyzing consumer
acceptance in a consumer market like Turkey, with low technology access and
comparatively low purchasing power, enables seeing the concept from a different angle.

From practitioners’ point of view, as the study supports the ease of use and
usefulness attributes of consumer IoT applications should be brought to fore. In
marketing communication of these applications marketers should stress how easy it is to
use these applications and how useful they will be for consumers should be.

Internet of things being in its nascent stage in Turkey as the awareness of the
technology increases and IoT consumer applications became well known, additional
parameters should be added to the model such as perceived cost, perceived convenience,
relative advantage, privacy risk, perceived security, and perceived connectivity. As there
is no very well-known, widespread internet of things application under a strong brand
name it is hard to study the consumers’ trust and perceptions about the cost, risks,
convenience etc. The experience effect in terms of cognitive and affect experience should
also be analyzed after the 10T application trials increase.

In this study, research data is collected from Turkish consumers, for future studies
cross-cultural research can developed to investigate the cultural value on IoT technology
acceptance. Besides, longitudinal studies can be conducted to find out consumer attitude
toward loT services.
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Ozet

Giintimiizde son teknolojik ilerlemeler muazzam degisimleri beraberinde getirmekte
ve yeni bir déneme kilavuzluk etmektedir. Bu yeni dénemin temel degisim araglarindan biri
Nesnelerin Interneti teknolojisidir. Nesnelerin Interneti is ve giinliik hayatla ilgili pek cok
uygulamayi yeniden tanimlama potansiyeline sahiptir. “Nesnelerin Interneti” terimi ile
nesnelerin kimliklere sahip olmasi ve birbirleriyle her an baglantida bulunmasi ifade
edilmektedir. Soz konusu kavram ¢ok yeni olmasina ragmen, vaat ettigi gelisim potansiyeli
ile pek ¢ok bilim insani ve uygulamacinin ilgisini cekmektedir. Konu ile ilgili baslica
arastirma alanlari Nesnelerin Interneti teknolojisi i¢in ihtiyag duyulan teknik gereksinimler,
bu teknolojinin potansiyel kullanim alanlart ve kullanimiyla gelistirilebilecek muhtemel is
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modelleri olarak siralanabilir. Bu yeni teknolojinin sagladigi ve ilerde saglayabilecegi
faydalar ile hali hazirda is diinyasinda farkl sektérde kullanim alant bulmustur. Ozellikle,
tiretim ve lojistik sektériinde radyo frekans tanimlama sistemleri giiniimiizde yaygin olarak
kullanilmaktadir. Yakin gelecekte daha ileri teknoloji kullanim olanaklari ve olasi etkilerine
bircok akademik calismada odaklanilmigstir. Nesnelerin interneti teknolojisi uygulamalari
sadece is diinyasi icin degil ayni zamanda giinliik yasamda nihai kullanici icin de biiyiik
kolayliklar, faydalar saglamaktadir. Giyilebilir teknolojiler, akil evler, akilli saglik
uygulamalari, giivenlik sistemleri gibi bircok tiiketici uygulamasi son yillarda piyasada
yerini almistir. Ancak bu konu henliz tiiketici bakis acisindan yeterince incelenmemistir.
Potansiyel kullanicilar kendilerine yeni bir teknoloji sunuldugunda bir kabul siirecinden
gecerler.

Son 20 yildir, bilgi ve iletisim teknolojilerinin gelismesi, hayatimizin bir¢ok alanini
etkilemistir. Ozellikle, Iletisim Teknolojisindeki dijital déntisiim, insanlart yeni teknolojileri
kullanacak sekilde degistirmeye baslamistir. Tiiketicilerin yeni teknolojileri kullanmaya
baslamasi ve adaptasyonu bircok arastirmaci tarafindan merak edilen ve arastirilan bilgi
teknolojileri konularinin basinda gelmektedir. Teknoloji Kabul Modeli (TKM) ise bu
arastirmalarda en ¢ok kabul edilen ve kullanilan modeldir. TKM, Davis (1989) tarafindan
Nedenli Eylem Teorisinden uyarlanarak, kisilerin tutumlari, algilari, inanclart ve yeni
teknoloji kullanimlart arasindaki akisi incelemek icin kullanilmaktadir. Teknoloji Kabul
Modeli, iki ana boyuttan olusur; “algilanan kullanim kolayligi” ve “algilanan kullanishlik”.
Bu boyutlar davranigsal niyet ve teknoloji kullanimi icin dnemli dnctil faktérlerdir.

Bu arastirmada tiiketicilerin Nesnelerin Interneti kavramint nasil algiladiklari
Teknoloji Kabul Modeli (TKM) iizerinden irdelenmistir. Bu calismada algilanan kullanim
kolayligi ve algilanan kullanmislilik boyutlar disinda, sosyal etkilesimlerin davranissal niyet
lizerine etkileri de incelenmigstir. Arastirmada, Davis'in (1989) olusturdugu élcekler,
Tiirkceye cevrilerek kullanilmistir. Algilanan kullanishilik dért soru, algilanan kullanim
kolayligi ti¢c soru ile élgiilmiistiir. Sosyal etkilesim icin Mathieson’in (1991) élceginden li¢
soru, davranigsal niyet icin de Venkatesh (2000) élceginden bes soru uyarlanarak anket
formu hazirlanmigtir.

Aragstinlan kavramin bilinirliginin az olmasi nedeniyle saha arastirmasina katilimci
bulmak zor olacagindan kolayda érnekleme yéntemi kullanilarak 116 kisiden anket yoluyla
veri toplanmigstir. Katiimcilardan elde edilen veriler yapisal esitlik modellemesi kullanilarak
analiz edilmistir. Yapi gegerliligini (yakinsak ve ayrim gegerliligi) stnamak icin yapilan
dogrulayici faktér analizi sonucunda 4 faktérlii modelin (x?=110.160, df=70, CFI=.97,
RMSEA=.07, SRMR=.04) 3 faktor ve tek faktorlii modellere gére daha iyi uyum gésterdigi
bulunmustur. Maddelerin faktér yiiklerininin .78 ile .94 arasinda degistigi gériilmiistiir.
Degiskenlerin elde edilen ortalama varyanslari .83-.90 arasinda degisirken giivenilirlik
katsayilart Cronbach Alpha .86 ile.94 arasinda degismektedir. Bu sonuglara gére modelin
yapt gegerliligi ve giivenilirligine yénelik destek bulunmugtur. 4 faktor ile kurulan yapisal
modelin sonuglart kullanim kolaylig (=40, SH=.101, p<.001) ve sosyal etkinin (=49,
SH=.096, p<.001) kullanma niyeti lizerinde anlamli ve pozitif etkileri oldugunu gdstermistir.
Buna gdre H1 ve H2 kabul edilmistir. Aract degisken etkisini stnamak icin “bootstrapping”
yontemi kullanilmistir. Kullanim kolayligi (y=.19, SH=.08, 95%CI=.07 .39) ve sosyal etkinin
(v=24, SH=.09, 95%CI=.10 .45) kullanilabilirlik araciligiyla kullanma niyetine anlamli
dolayli etkileri oldugu bulunmus, fakat direkt etkinin kaybolmadigi gériilmiistiir. Buna gére,
her ikiyol icin de kismi aract etkinin bulundugu belirtilerek H3 ve H4 kismen desteklenmistir.

Arastirma sonuglart daha dnce yapilan ¢calismalari destekler niteliktedir. Algilanan
kullanishiligin, sosyal etkilesim ve algilanan kullanim kolayliginin yeni teknoloji kullanim
niyeti arasinda kismi aracilik etkisi gériilmiistiir. Literatiir incelendiginde, nesnelerin
internet lizerine yapilan ¢alismalarin ¢ogunun kavramsal ya da érgiitler tlizerine oldugu,
tiiketici adaptasyonu tizerine sirli sayida ¢alisma oldugu gériilmektedir. Ozellikle Tiirkiye
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gibi gelismekte olan lilkelerde yapilmis iki calismaya rastlanmistir. Bu arastirmalar Mital
(2018) ve arkadaslarinin, Hindistan'da ve Gao &Bai'nin (2014), Cin'de yaptigi tiiketici
adaptasyon calismalaridir. Tiirkiye gibi gelismekte olan tilkelerin diisiik teknoloji erisimi ve
nispeten diisiik satin alma giicii tiiketici pazarinda tiiketici kabuliinii analiz yapmayi
zorlastirmaktadir.

Arastirmanin en énemli kisiti 6rneklem sayisidir. Gelecekte nesnelerin kullanimi ile
ilgili yapilacak c¢alismalarda érneklem sayist artirilabilir. Teknoloji Kabul Modeline
algilanan maliyet, algilanan uygunluk, goreceli fayda, algilanan giivenlik gibi yeni
degiskenler eklenerek calismalar genisletilebilir. Nesnelerin interneti uygulamalarinin
deneme ve kullanimi arttikca deneyim etkisi, algilanan risk ve algilanan fiyat teknoloji kabul
modeline eklenerek incelenmelidir. Ayrica, farkli kiiltiirlerde nesnelerin internet kullanimi,
kiiltiirlerarasi calismalarla zenginlestirilebilir.
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