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1.0. Rationale and summary

Over the last twenty years, concepts such as the smart home, Internet of things (IoT),
and smart home technology have been slowly creeping into the consciousness of society.
Until recently, research on smart technology has been somewhat ad hoc, and very few papers
have used psychological theory to evaluate smart home devices. Therefore, this doctoral
thesis aims to deepen the understanding of the psychological relationship between humans
and smart home technology.

The research available on smart home technology (SHT) dissects varied topics within
the smart paradigm, including a panoptic smart future (Kitchin, 2013), smart home benefits
and risks (Sovacool & Furszyfer Del Rio, 2020), challenges and solutions (Risteska
Stojkoska & Trivodaliev, 2017) algorithms and deep learning (Dai et al., 2019) and attitudes
towards smart technology (Edison & Geissler, 2003). Very few papers have explained the use
of SHT with psychological theories (Kim et al., 2020). The present research addresses the
lack of theory in previous literature and builds on the work of Khasawneh (2018), which
suggests more research needs to be done on smart devices in general (Martinez-Cércoles et
al., 2017) rather than on a specific product. By evaluating the acceptance of smart devices
using established psychological theories, this project adds new data within the arena of
human-to-computer interaction (HCI) and consumer psychology. In line with consumer
psychology protocols, this research examines how implicit beliefs and conditions, both
psychological and behavioral, can impact consumption-oriented processes and outcomes
(Jain & Weiten, 2019). The project also examines the effects of gender, age, and cross-
cultural aspects of smart home use. The results could aid technology manufacturers to
consider their customers’ needs during the development process and possibly influence social
policy by learning how to incorporate the older generations and more females into the smart

technology eco-system.



The present doctoral thesis consists of two studies: Study 1 uses the theory of
technological acceptance, (TAM), a proven model for SHT acceptance and adds self-
determination theory (SDT) as a model to assess psychological needs (in this case, frustration
of the needs of autonomy, relatedness, and competence); the role of technophobia is
investigated in this context. A sample of English (N = 284) and Spanish (N=230) SHT users
replied to a series of questionnaires assessing acceptance of SHT, frustration of psychological
needs, technophobia and their intention to use SHT. A mediation model was established that
predicted that perceived usefulness, perceived ease of use, and technophobia would mediate
the effect of the frustration of psychological needs (autonomy, relatedness, and competence)
on behavioural intention to use SHT. Technophobia did not act as a mediator, as there was no
direct effect of need frustration on behavioural intention; however, technophobia proved
significant as a stand-alone predictor of intention to use smart home products. There were no
significant gender effects, but there were important differences between the English and
Spanish participants, which are discussed in terms of cultural differences in the degree to
which need frustration is essential for participants.

Study 2 uses a sample of 243 participants aged 18-65 to explore the roles of
technophobia, technophilia, trust in technology and digital competence within the SHT
paradigm. The results showed that technophobia correlated positively with age and
negatively with ownership and most digital skills. Operational and creative digital skills were
key factors in in this context. Technophilia turned out to be a complex construct that was not
the antithesis of technophobia as it incorporated technophobic elements. Males outscored
females in overall digital competence and especially in creative skills and technophilia.
Spanish participants scored higher than the English participants on operational digital skills,
creative digital skills, and technophilia-dependency. A hierarchical regression model with

technophobia as the dependent variable showed that the operational and mobile digital skills



contributed negatively to technophobia, whereas navigational digital skills did so positively.
Technophilia-enthusiasm predicted technophobia negatively, whereas technophilia-reputation
did so positively. Culture and gender were not significant in predicting technophobia in this
context.

The present research showed that psychological and behavioural barriers like
technophobia, perceived ease of use (PEU) and perceived usefulness (PU) can impact
individuals’ acceptance of SHT. Moreover, the novel discovery that PEU significantly
mediated with technophobia indicates that within consumer psychology individuals prefer
uncomplicated SHT to fulfil their individual needs. They want to carry out domestic chores
using SHT with the least effort possible. Manufacturers should consider simplifying their
products for wider appeal and custom design products for different consumer groups as
cultures prefer to maintain a degree of control over their domestic robots whereas others do
not.

Study two demonstrated that technophilia and technophobia are not direct opposites
as technophilia has positive and negative attributes which can cause technophobic outcomes.
Moreover, the importance of acquiring digital skills to avoid technology anxiety and navigate
successfully within the modern world permeates throughout the research. Ownership of smart
devices, which helps individuals become accustomed to SHT, is one route to gaining the
digital skills needed to gain technological confidence which goes some way to lessening any

anxiety or technophobia towards SHT.



I. THEORETICAL SECTION



1.1. Smart Home Technology (SHT)

The invention of the home computer and WIFI were two crucial discoveries that led
to the technology-based world we now experience. Digital technology is an integral
component of the world's population and significantly influences societal interaction; it has
created cultural shifts and affects individuals' day-to-day existence. Technology increasingly
mediates how we shop, book holidays, or do household chores. Furthermore, the human
experience is confronted with the advancement of an information and communication
technology (ICT) revolution based on The Internet of Things (IoT), which allows individuals
to connect to multiple smart devices and exchange data and information anywhere at any
time.

IoT is defined as the intercommunication between actuating devices using sensors
allowing them to exchange information and data via a Cloud based unified framework (Gubbi
et al., 2013). In other words, our everyday sensor-based home devices can communicate
autonomously or via a remote hub such as a smartphone or a voice-control platform like
Alexa and Google Assistant. Sensors, monitors, interfaces, appliances, and SHT devices are
networked within the domestic environment (Cook, 2012). Based on the [oT ecosystem, the
smart home contains intelligent devices, including smart meters, smart TV, smart locks,
CCTV, and wearables. Smart grids drive machine-to-machine communication (M2M) using
concepts like pervasive or ubiquitous computing (Greenfield & Yan, 2006) and 5th
generation (5G) telecommunications broadband and blockchain systems.

There are two perspectives on how a home is understood and portrayed as 'smart'. On
the one hand, a smart home allows homeowners to use innovative technology to control
household appliances remotely and independently like lighting, temperature, security alarms,

surveillance cameras and other connected devices. Additionally , the smart home offers



services tailored to the needs of individual homeowners (Balta-Ozkan et al., 2013).
Similarly, Darby, (2017) notes two broad categories, one being "building and system-
focused" and the other "home- and user-focused". Mennicken et al. (2014) distinguish
between remote access technologies with no automation and those that are responsive to their
inhabitants and adapt autonomously in sophisticated ways. Thanks to intelligent power
scheduling algorithms (Risteska Stojkoska & Trivodaliev, 2017), the smart home user has
control over certain appliances, like energy consumption devices. In contrast, other home
features, such as lighting and windows, are automated and do not require human interaction.
For example, a switch light can automatically turn on when one enters a room.
However, the homeowner can also make a priori choices and interconnect directly to a smart
meter to lower energy consumption manually. Gubbi et al. (2013) believe that such advances
in home technology, promise high reliability, scalability, and autonomy. Every time a
household appliance acts, the data will be stored and processed in an advanced cloud
framework (Lihong Jiang et al., 2014; Lee et al., 2015). The cloud-centric approach allows a
third party to access the smart home's stored data and relay effective solutions directly to the
consumer via the smartphone or smart internet-based smart hub (Fan et al., 2017). Based on
the cloud data, an energy company could send a homeowner weekly analytics or advice on
consuming less energy. Thus, the device is viewed as smart as it provides the consumer with
invaluable information which could aid in controlling everyday household consumption.
However, with most technology, there are some downsides. Due to privacy issues, the
Dutch government curbed plans for a compulsory rollout of smart meters as part of a national
energy reduction plan (McLaughlin et al., 2010). Therefore, although smart devices provide
the consumer with convenient money and energy-saving information, internet cloud-based
architecture poses security and privacy risks to the individual. The risk-benefit conundrum

has been extensively investigated by examining the various models used in the existing



literature by researchers looking to understand why individuals accept or reject SHT (Li et
al., 2021).

A more comprehensive choice of home-based technology options has recently
increased time spent at home (White, 2018). Likewise, research on individuals' use and
acceptance of SHT is relevant as the home environment significantly affects people's
behaviour and well-being (Araj, 2022). Individuals are more engaged and occupied at home
when they have access to home leisure products (Wallsten, 2013) which increasingly take the
form of time-consuming digital devices, including SHT. From 2008 to 2016, time spent on
technology increased twofold (Clark, 2019), and in 2017, people spent almost a third of their
day using a technology-based device (Adobe Follow, 2018). As smart concepts such as
virtual and augmented reality become more ubiquitous, home time will increase, and out-of-
home leisure activities will decrease (White, 2018).Additionally, the Covid-19 pandemic
increased considerably our time using smart devices at home, eroding our privacy and
security as we were remotely forced to let teachers, students, employers, and authorities into
our personal dwelling space (Maalsen & Dowling, 2020).

The Smart Home is thus becoming a reality, and judging from sales forecasts, more
people are adopting heterogeneous smart appliances into the home environment. The smart
technology industry is full of optimism because of the capability of smart technology to
connect to an end-user or other machines via [oT. As a result, smart technology will allow
more people to use devices easily, providing a high degree of comfort and convenience
(Balta-Ozkan et al., 2013); thus, smart technology is set to play a significant role in
advancing the relationship between humans and machines. However, the optimism of global
adoption within the smart industry may be somewhat overestimated as the industry is still at
an early stage and has not been wholeheartedly accepted by the world population

(Greenough, 2016). For instance, Smart home technology (SHT) products are widely



available but have not been integrated into everyday life for various reasons. Actual sales and
forecasting future sales trends are valuable barometers of diffusion, popularity, and, thus, a
reflection of acceptance of SHT. However, in the case of SHT, differing global sales totals
for the same year were presented, which indicates discrepancies in the literature and
questions the popularity and diffusion of SHT (Aldossari & Sidorova, 2018; Hong et al.,
2020; Hubert et al., 2019; Liu & Chou, 2020; Schill et al., 2019; Sequeiros et al., 2021; Van
Hung et al., 2021; Yang et al., 2018).

The lack of global acceptance could be due to external causes such as design
fallibilities or incompatibility between devices are cited as other possible reasons for low
SHT acceptance (Nikou, 2019; Park & Cho et al., 2017; Van Hung et al., 2021; Wang et al.,
2018). Marketing and advertising within the SHT sector could also contribute to low SHT
acceptance as people are still unaware of terms such as the smart home or [oT (Cannizzaro et
al., 2020). However, there might be psychological factors such as technophobia, anxiety or

trust issues that have not been fully studied.

1.2. Models used to investigate SHT acceptance

Although research on SHT acceptance is still in its infancy, the investigation of the
use and acceptance of technology in general has been studied extensively since its genesis
(Venkatesh et al., 2007). The technology acceptance model (TAM) created by Davis (1989)
is frequently used across the broad topic of technology acceptance. TAM professes that if a
person finds technology easy to use and useful, there is more probability of accepting and
using the technology. The TAM centres on the user experience rather than the features of a
specific product. The versatility of the model is evident as it has been used in various
technological scenarios, including Mobile learning and assessment (Nikou & Economides,

2017), wearable devices (Chuah et al., 2016) and mobile phone usage (Zheng, 2020),
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intelligent tourism (Venkatesh & Davis, 2000). Park & Kim et al., (2017) justify their use of
the TAM by citing previous authors (Gao & Bai, 2014) who highlighted the effectiveness of
its two main factors, perceived ease of use (PEU) and perceived usefulness (PU). The
motivation to use TAM is that it is simple, supported by a wide range of existing literature
(Liu & Chou, 2020) and was developed to directly tackle why people reject or accept
technology (Durodolu, 2016). Researchers also use TAM because it is a robust and valid
theory yet is a cheap and fast way to accrue data on people's perceptions of technology
acceptance (Legris et al., 2003).

The first model to examine the acceptance of technology was the theory of reasoned
action (TRA) created by Fishbein and Ajzen, (1977). The model focuses on behavioural
intentions and states that if individuals benefit from technology, they are more likely to
accept and use the products (Samaradiwakara & Gunawardene, 2014). However, the TRA is
not widely used in contemporary literature on SHT acceptance, possibly because there is a
risk of confusing its independent variables, attitude, and social norms (Nickerson, 2022;
Sheppard et al., 1988) However, its contribution to the overall discussion should not be
underestimated. It is the predecessor for multiple theories and models used by SHT
researchers, such as TAM, the theory of planned behaviour (TPB) and the unified theory of
acceptance and use of technology (UTUAT).

The theory of planned behaviour (TPB) has also been used in SHT acceptance
literature partly due to its direct relationship with behavioural intention to actually use the
corresponding technology (Yang et al., 2017). TPB extends from TRA by incorporating
perceived behavioural control (PBC) which defines the extent to which an individual believes
they can control the outcome of an event. The theory posits that attitude towards behaviour,
subjective norms, and perceived behavioural control are functions that act as antecedents to

behavioural intention to use (BI) and actual behaviour (Mital et al., 2018). Mital et al. (2018)
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buttress their use of using TPB in SHT acceptance research by referencing its flexibility in
differing research settings from e-coupons (Kang et al., 2006) to mobile commerce
(Pedersen, 2005). TPB can report precise predictions (Mathieson, 1991; Mital et al., 2018)
yet has several limitations such as assuming an individual has the possibility and resources to
be successful in performing the desired behaviour, regardless of the intention (LaMorte,
2022).TAM and TPB both identify intentions to use technology equally, yet TAM is easier to
apply.

The unified theory of acceptance and use of technology (UTAUT) is another popular
model used in SHT acceptance research. Developed by Venkatesh et al. (2003), UTUAT was
created because the authors believed too many different models were being used to study
technology acceptance and wanted a centralized and unified model encompassing various
models in one model. Furthermore, Venkatesh et al. (2003) wanted to aid researchers who
were forced to "pick and choose" variables across the models or select their favourite model
and disregard the benefits of alternative models. In the UTUAT, the four key variables that

influence behavioural intention to use technology are:

1) Performance expectancy-The degree of benefits when using technology
2) Effort expectancy-Level of ease consumers associate when using technology.
3) Social Influence- The degree of importance the opinion of others, such as

family and friends, have when deciding to use technology.

4) Facilitating conditions-The degree of support and aftercare afforded to
consumers after purchasing technology.

The variables, age, gender, and experience are used to moderate the various
relationships in UTUAT. An updated version, UTUAT2, was developed and incorporated
extra variables such as price/cost to investigate consumer habits and technology acceptance.

However, UTUAT has come under some criticism due to the vast number of variables used
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and the variables have invariant true scores across most but not all subgroups (Li & Kishore,
2006).

The value-based adoption model (VAM) is a consumer-based model (Kim et al.,
2007) which borrows usefulness from the TAM alongside exogenous cost-benefit variables,
including enjoyment, perceived fee, and perceived value. Although a relatively new
theoretical model, the VAM was used to investigate the acceptance of mobile internet usage
(Kim et al., 2007), self-customization service (Yu et al., 2019) and the smart home (Hubert et
al., 2019; Kim et al., 2017). Cost-benefit has been used within the existing literature to gauge
individuals’ acceptance of SHT. It had been used in various models like VAM (Kim et al.,
2017; Shuhaiber & Mashal, 2019; Sohn & Kwon, 2020) and UTUAT (Sequeiros et al., 2021)
or attached to other models, such as the TAM (Shuhaiber et al., 2019). Cost-benefit may be a
hindrance when deciding to accept new technology. Even spending money on an
economically priced product could be costly in the long term, and expensive products may
push many prospective consumers out of the market. Thus, cost-benefit refers not only to
price but to the individual's prior contemplation of the benefits and disadvantages in line with
the price of a smart device (Park & Hwang et al., 2017). Cost -benefit includes the device's
installation, maintenance, and operation (Shin, 2009). Cost was mentioned as barriers to
smart home technology adoption in various articles (Mital et al., 2018; Nikou, 2019;
Shuhaiber et al., 2019; Sohn & Kwon, 2020; Van Hung et al., 2021).

As stated by Venkatesh et al. (2003), many models were used to investigate
technology and SHT acceptance before the creation of UTUAT. Innovation resistance theory
(Ram, 1987), updated two years later by Ram and Sheth, (1989), examines why consumers
resist new technology and innovation such as SHT. It is based on the premise that new
technology will bring about changes in the status quo that will cause concern for individuals

who are cautious of any divergence from their current belief system (Hew et al., 2019).
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Innovation resistance theory (IRT) presents functional and psychological constructs as
barriers to accepting technology. The functional barriers include value, risk, and usage, while
the psychological barrier is divided into image and tradition. The model has been used to
measure low adoption rates in various fields (Sadiq et al., 2021), including SHT (Hong et al.,
2020; Kim et al., 2017; Pal et al., 2021). In contrast, the diffusion of innovation theory (DOI)
explores how new technology spreads throughout society by firstly being accepted and
adopted by innovators and early adopters (technophiles) and, over time spreading throughout
society (Rogers, 2003). According to the theoretical model, four factors impact the adoption
and acceptance of new innovative technology:

e The technology itself

e Communication methods and outlets used to market and advertise the technology

e Time

e The type and nature of a society

e The target audience.

The framework has been used in to explain acceptance in various technological
sectors, including the smartphone (Chen et al., 2009), smart energy (Perri et al., 2020) and the
smart home (Hubert et al., 2019; Nikou, 2019). Other less popular models used to examine
SHT acceptance and intention to use (Pal et al., 2021) include the privacy based
multidimensional development theory (Laufer & Wolfe, 1977), the technology task fit model
(Goodhue & Thompson, 1995) and the technology readiness index (Parasuraman, 2000). A

summary of the leading models used for SHT acceptance is outlined in table 1.1
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Models used to assess SHT acceptance
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Model and Author

Description

Advantages

Disadvantages

The Technology
Acceptance Model (TAM)

Davis (1989)

Understanding the cognitive
processes within users and
how they will adopt and
integrate into a new piece of
technology.

1) Numerous empirical studies
have found that TAM consistently
explains a substantial proportion of
the variance in usage intentions and
behaviours with a variety of
information technologies.

3) TAM is a robust, powerful, and
parsimonious model for predicting
user acceptance of information
technologies.

4) Proven to be of quality and
statistically reliable.

1) Ignores some important theoretical
constructs
2) TAM does not reflect the variety
of wuser task environments and
constraints

The Theory of Reasoned
Action (TRA)

Fishbein and Ajzen (1975)

Based on volition, it predicts if
people can produce certain
behaviours when desired to do
so.

1) Powerful predictive power of
consumer"s behavioural intention
verified with a wide variety of
consumer products.

2) A well-researched theory
designed to explain virtually any
human behaviour.

1) Consumers do not have complete
control over their behaviour in some
conditions.

2) The direct effect of subjective
norms on behavioural intention is
difficult to isolate from the indirect
effects of attitudes.

3) Did not include personality
characteristics, demographic or
social roles that influence
behaviours.

Unified theory of
acceptance and use of
technology (UTUAT)

Venkatesh et al. (2003)

A blend of models using four
factors and four moderators
used to predict intention to use
technology.

1) Multi variable model testing
many outcomes.
2) Covers social and
psychological factors.

1) Inconsistencies in explanatory
ability.

2) Too general in terms of
incorporating classes of technologies

The Theory of planned
Behaviour (TPB)

Ajzen (1985)

Understand  and  predict
human behaviour which is
predicated on intention,
willpower, and effort

1) A broader model compared to
TRA

2) The theory has received
substantial empirical support for
predicting behaviour in
information systems and other
domains

1) Constructs are difficult to define
and measure in a study.

2) The model suffers from
multicollinearity among the
independent

variables.

Innovation Resistance
Theory (IRT)

Ram (1987)

Maintain the current state and
not adopt the innovation when
faced with the pressure to
change from the current state.

1) Pinpoints individuals’ reasons
for technological rejection.

1) Non versatile and limited in its
use

Value-based Adoption
Model (VAM)

Kim et al., (2007)

Centred on a cost-benefit
paradigm depicts the decision-
making process in which the
cost of uncertainty in selecting
a new technology is
compared.

1) Created to investigate
technology acceptance

2) Consumer focused on cost
benefit paradigm

1) Narrow and specific
2) Little empirical data supporting the
model

In the final assessment, the TAM will be used in study 1 to investigate individual’s

acceptance of SHT because:

J It was developed specifically for the purpose of technology acceptance (Davis, 1989).
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o TAM adopts straightforward assumptions when interpreting data.
o It is a robust yet parsimonious model and useful when investigating a particular

information system like SHT.

J The model serves to comprehend and clarify use behaviour in information system
implementation.
o TAM has been incorporated into a great many empirical studies and yielded statistically

sound results (Aldossari & Sidorova, 2018; Hong et al., 2020; Hubert et al., 2019; Liu & Chou,
2020; Schill et al., 2019; Sequeiros et al., 2021; Van Hung et al., 2021; Yang et al., 2018).

o TAM predicts IT acceptance under different conditions, such as time and culture, with
different control factors (Olushola & Abiola, 2017).

o TAM has been employed in different contexts to explain technology adoption and

acceptance. Its structure has proven to be of quality and highly reliable (Legris et al., 2003).

1.3. The TAM model: components and empirical findings

The evidence shows that the TAM is a useful model used to investigate SHT
acceptance due to the constructs incorporated into the model: perceived usefulness and
perceived ease of use (Aldossari & Sidorova, 2018; Hong et al., 2020; Hubert et al., 2019;
Liu & Chou, 2020; Schill et al., 2019; Sequeiros et al., 2021; Van Hung et al., 2021; Yang et
al., 2018). Perceived usefulness (PU) is defined as an individual's perception that using new
technology will enhance or improve her/his performance (Davis, 1993). Developed initially
to assess goal-orientated performance and adoption of computers in a working environment
(Davis, 1989), perceived usefulness plays a highly significant role in the acceptance and
intention to use SHT technology. The construct has been extensively evaluated in various
scenarios dedicated to technology acceptance such as e-government services (Chen &

Aklikokou, 2020) and digital consumerism (Moslehpour et al., 2018). Perceived usefulness
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within the smart home literature reflects SHT manufacturers objectives which is to improve
the quality of life within the home, through convenience and comfort (Balta-Ozkan et al.,
2013). If these improvements to home living are satisfied, then the SHT is deemed useful.

According to Gimpel et al. (2020), PU is the most significant variable for measuring
SHT acceptance. The authors found performance expectancy, an underly construct of PU
(Venkatesh et al., 2003), as a highly significant determinant of smart technology acceptance.
Furthermore, it is a flexible construct that relates not only to intention to use but also to
independent variables such as compatibility (Van Hung et al., 2021), economic benefit, or
trialability (Nikou, 2019). PU positively affects intention to use (Shuhaiber & Mashal, 2019)
and thus reinforces this study's accretion of TAM's importance in SHT acceptance literature.
In the context of providing users with vital information regarding utility usage (energy
consumption) or personal details (hours watching smart T.V.), PU is seen as vital for
continuous acceptance and long-term usage (Gomez et al., 2019).

Another variable of the TAM with high significance on intention to use SHT is
perceived ease of use (PEU). PEU is identified as the degree to which a person believes that
technology will be free from effort (Davis, 1989). Studies have shown that a refusal to accept
SHT is partly due to the complexity of smart home devices and lack of ease of use (Alsulami
& Atkins, 2016; Balta-Ozkan et al., 2013). PEU showed to be a significant factor during the
acceptance process of SHT (Park& Cho et al., 2017; Van Hung et al., 2021).

PEU also affected behavioural intention to use (BI) via two causal pathways: (1) a
direct effect (PEU-BI) (Sohn & Kwon, 2020) and (2) an indirect effect via PU (PU-PEU-BI)
(Marikyan et al., 2021). It is noted that ease of use can ensure long-term acceptance if the
smart device or devices work with little complexity or effort by using a simple user interface
(U.L). In addition, SHT acceptance is more probable if it does not disrupt an individual's

lifestyle within the home by adapting to the end users' needs via easily transferable implicit
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and explicit feedback (Gomez et al., 2019). As a result, PEU can create a sense of end-user
satisfaction, increasing acceptance and usage, especially if individuals feel they can

efficiently complete an action (Al-rahmi et al., 2017).

1.4. Variables that influence (smart home) technology acceptance
1.4.1. Technophobia

Literature outlining the possibility of humans rejecting technology began to surface
over fifty years when the phrase technophobia was first coined by Paschen and Gresser
(1974). Various researchers have defined technophobia (Brosnan, 1998; Hogan, 2008), of
which certain common denominators, such as computer anxiety, negative attitudes to
technology and technology-based stress. Other factors that encapsulate technophobia include
specific phobias such as cultural, environmental, and genetic factors (Maj et al., 2004).
Although complex to define, technophobia is associated with specific factors like anxiety,
nervousness, stress, and negative attitudes (Hogan, 2008). Khasawneh et al. (2020) definition
includes irrational fear, which forces people to change their behaviour when confronted with
technology. Such changes in behaviour may include using technology minimally or not at all,
which could fuel the digital divide (Dahl & Bergmark, 2020). Indeed, fear of technology is
not uncommon and was America's second most feared phenomenon after natural disasters
(Bader et al., 2017).

The scientific literature on individuals rejecting technology for psychological reasons
is still scarce, and there is even less literature specific to the relationship between SHT
acceptance and technophobia (Daruwala & Oberst, 2022). Existing scientific literature
focuses on the evolution of new technology rather than examining its behavioural and
psychological consequences on end-users (Martinez-Coércoles et al., 2017). However,

technology is now an integral part of the human experience, and technophobia has been
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examined within different contexts, including the workplace (Khasawneh et al., 2020),
vehicle autonomy (Hudson et al., 2019), education (Rouf et al., 2022), sports wearables
(Cavdar Aksoy et al., 2020), food production (Perito et al., 2019) and internet usage (Nimrod,
2021). The literature examining smart home usage and technophobia is generally limited to e-
health for the elderly (Wang & Chen, 2015). Lack of trust in smart and interactive
technology, which can lead to technophobia, has been an issue, especially with the older
generations (Lee & Maher, 2021; Nimrod, 2021; Sponselee et al., 2007). Low education
levels may also lead to technophobia (Wang & Chen, 2015).

Recent studies have also highlighted the negative psychological impact of technology
on humans, which can lead to isolation (Primack et al., 2017), depression (Twenge et al.,
2018), and suicide (American Psychological Association, 2019). Therefore, the interaction
between humans and technology can cause negative outcomes, especially if technology use is
mandatory (Agogo & Hess, 2018). Moreover, the paradox for people with technophobia is
that the same technology that makes life easier by incorporating more features into each
device also makes life more difficult by making the device more difficult to learn and use
(Norman, 2021). According to the theories such as the TAM (Davis, 1989) and the UTUAT
(Venkatesh et al., 2003), if technology takes an excessive amount of effort or is not easy to
use, then it is feasible that the technology will not be accepted, especially if the individual
feels insecure around technology. Therefore, not accepting technology could be a symptom
of technophobia (Ossman et al., 2006).

The use of the technophobia construct is justified as 30% of the world's population is
considered to be affected by it (Koul & Eydgahi, 2019; Subero-Navarro et al., 2022).
Technophobia is even viewed as a pathology that should be medically treated (Thorpe &
Brosnan, 2007). In any case, the relationship between technophobia and acceptance of SHT is

still under-researched (Nimrod, 2018). Gaining a better understanding of how technophobia
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affects an individual's acceptance of SHT could assist marketers, smart manufacturers, and
government policymakers develop successful programmes (Gilly et al., 2012) also for
psychologist to help people deal with their technophobia.

Khasawneh’s (2018) has developed an accredited and up to date scale to measure
technophobia. It is a general and flexible scale that can be used for various technologies
including SHT. It is also a comprehensive scale which covers the fundamental aspects of
technophobia including fear, paranoia, anxiety, and avoidance. Other scales are available, yet
they focus on a specific technology, mainly computers (Lester, 2005), they provide a poor
explanation of the data. (Gordon et al., 2003) or created decades ago and thus outdated

(Simsek, 2011).

1.4.2. Technophilia

Technophilia is defined as a love or desire for innovative technology coupled with a
great deal of enthusiasm (Martinez-Coércoles et al., 2017).To date it has not been used to
assess SHT acceptance yet similar studies on other technologies are available. A study on IoT
which incorporate SHT highlighted that technophilia and digital skills have a interlinked
relationship. The technological enthusiast is eager to improve their digital skills and people
with digital skills are more enthusiastic as they have good commando over technology (Jahan
et al., 2021). Technophilia proved to have a positive correlation with e-cigarette trials yet
due to external factors like price, was not significant when measuring continued use
(Barrientos-Gutierrez et al., 2019). A study comparing levels of technophilia between
sufferers of mild cognitive impairment and their caregivers concluded that technophilia was
associated with lower age, male gender, higher educational level, lower depression, and
better health status (Guzman-Parra et al., 2020).The authors used the construct

TechEnthusiasm which is analogous to the construct, tecnophilia-enthusiasm, used in this
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paper (Martinez-Corcoles et al., 2017). According to Martinez-Corcoles et al., technophilia
consists of three related constructs:
e Tecnophilia-enthusiasm — A positive attitude and strong attraction to innovative
technology.
e Technophilia-reputation- Delight and joy in at possessing the latest technology
product which enhances one’s reputation yet has latent negative overtones.
e Technophilia-dependency - Dependence on technology, which has possible severe
outcomes such as anxiety, stress, and technophobia, especially if technology is not

close at hand.

1.4.3. Psychological needs

Self-determination theory (SDT) assumes that there are three basic psychological
needs: autonomy, competence, and relatedness. The theory states that the satisfaction of these
needs improves an individual's psychological growth, social integration, and well-being (Deci
& Ryan, 2002). In contrast, frustration of these needs leads to feelings of ill-being and
distress (Ryan & Deci, 2017). SDT is based on decades of research (Ryan & Deci, 2017;
Vansteenkiste & Ryan, 2013) that validate the three factors as the most prognostic and
dependable mediators of motivation, engagement, and well-being (Peters et al., 2018),
especially if individuals engage in tasks of interest.
Relatedness. In essence, relatedness refers to the feeling of connectedness or connection with
others through interaction which creates a sense of belonging and enjoyment (Khan et al., 2017,
Niemiec & Ryan, 2009; Nikou & Economides, 2017; Ryan & Deci, 2000). Feelings of
relational exclusion and loneliness cause relatedness frustration. Indeed, in the ambit of
technology, people may feel lonely even if connected to others via technology due to the

absence of personal physical interactions. The same feeling could also be applied to SHT
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because home technology usage is generally an individual experience and, until now, does not
promote or consider any social interactions.

However, ownership of SHT may offer a sense of belonging to the modern

technology-based society. Moreover, the products could provide a source of interaction and
conversation with other SHT users or be used to connect digitally with other users.
Additionally, SHT communities are being created by end-users to share their experiences
(Ruiz, 2020). A recent study in a living lab environment concluded that participants preferred
to connect with other users when looking for advice on SHT usage rather than going through
training manuals (Wright et al., 2021). Apart from the personification of voice controllers
like Amazons Alexa (Lopatovska & Williams, 2018), SHT is also being used as toys for
people's entertainment, increasing the sense of relatedness (Trajkova & Martin-Hammond,
2020), which motivates usage. Indeed, the gamification of SHT through domestic task
competition between families and competing households will only add to the enjoyment of
SHT and avoid needs frustration (Winnicka et al., 2019).
Autonomy. The feeling of agency, control over one's actions and the experience of volition
when carrying out an activity best define autonomy (Chen et al., 2014; Yoon & Rolland, 2012).
Regarding the smart home, autonomous behaviour reflects the self and individual's choices on
when and how to interact with SHT. Autonomy, or lack of it, was seen as a barrier to technology
acceptance for the elderly who need smart assistance at home (Di Giacomo et al., 2019; Gar¢on
et al., 2016).

Autonomy frustration may arise if home dwellers feel that SHT controls them through
externally enforced or self-imposed pressures (Chen et al., 2014). People may become
frustrated by constant reminders by SHT to complete an action, intrusive automation
behaviour, the need for updates or devices breaking down. Autonomy frustration concerns

the wider population as a UK survey with over 1000 participants concluded that the loss of
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autonomy and independence were perceived more strongly than the privacy and data security
concerns (Wilson et al., 2017). The individual should decide when to interact with SHT and
not the other way around. SHT is practical and with little nuance. Although in the future,
SHT will more than likely take more of a leading role within the home environment,
especially if equipped with artificial intelligence, it is still the human who takes the decisions.
As aresult, we expect autonomy to positively and significantly influence behavioural
intention to use SHT.

Competence. To be competent is to believe in one's ability to execute an action successfully
and achieve the desired goal, increasing motivation (Deci & Ryan, 1985; Serebg et al., 2009).
Chen and Jang (2010) argue that perceived competence is associated with challenges in
learning technical skills, and thus, the need for competence is the individual's need to feel
capable of functional performance, participation, and achieving one's goals. An end user's
belief that they are competent at operating SHT is essential for continued use, will aid in
reaching other milestones and endeavors and adds a feeling of involvement (Hew & Kadir,
2016; Tschofen & Mackness, 2012). However, failure to see a task through to the end or not
completing a task while using SHT can lead to competence frustration. Doubting oneself
when confronted with having to reset or update SHT may also see a rise in competence

frustration, especially with people who are not technology savvy.

1.4.4. Digital competence

Research into digital competence and its outcome that creates a digital divide has
moved on from digital accessibility because even when technology is accessible, differences
in digital skills are still apparent and lead to inequalities (Burtch & Chan., 2019; Maurer &
Lutz, 2011). In contrast, recent literature exploring digital competence has questioned

whether inequalities exist between groups using digital technologies, such as smart home
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devices (Vassilakopoulou & Hustad, 2021). Such groups include the elderly (Grodek-Szostak
et al., 2021), low-income and less educated populations. They may feel on the wrong side of
the digital divide if they cannot adequately use or benefit from the technology (Wei et al.,
2011). For example, the elderly are constantly studied regarding their use of information and
communication technologies (ICT) and how their lack of use is one cause of the digital divide
(Elena-Bucea et al., 2021). There is an argument that some older people are active users of
technology, and digital skills vary among the older generations (Klier et al., 2020; Lameijer
et al., 2017). However, older generations struggle more with technology and are prone to
suffer from technophobia (Elena-Bucea et al., 2021; Van Dijk, 2017) and have difficulties
absorbing detailed digital information (Venkatesh et al., 2003) due to a lack of skills (Brauner
et al., 2017). Moreover, they are not technological natives and may find it hard to adapt and
learn new digital skills, which adds to confusion and anxiety while living in a digital world
(Ballano et al., 2014). The study will examine how age is affected by digital competence,
technophobia, technophilia and trust and whether these contrasts influence acceptance and
future use of SHT.

Contemporary literature has also focused on different competence levels when using
ICT and its correlation with the digital divide within society (Robinson et al., 2015).
Although digital skills cover a wide range of competence levels, from basic computer usage
to advanced Artificial Intelligence programming, most scholarly articles note that having a
medium level of competence is sufficient to navigate modern society (Van Dijk, 2017).
Various entities use different ways to categorise competence levels of people's digital skills.
The education arm of the European Union (Redecker, 2022) has named people with superior
digital skills as Pioneers, and people with little or no skills are Newcomers. Digital Skills and
the future of work (Commonwealth Secretariat, 2020) also categorises digital skills from

basic, defined as having sufficient information and communication technology ICT
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knowledge to navigate in an e-economy, to advanced digital competence, defined as
specialist skills such as machine learning programming. A study based on the educational
framework, the TPACK model, used three skill levels, generic, didactic, and professional
digital competence, to measure their participant's digital skills levels.

Consequently, a conclusive singular definition of digital competence is challenging
because of the ever-changing nature of technology, culture, and society (Helsper, 2008; Van
Laar et al., 2020). The common thread throughout most definitions is the
compartmentalisation of skills dependent on the users' needs and outcomes. Some researchers
have focussed on technologically deterministic aspects, also known as button knowledge
(Bunz et al., 2007; Hargittai & Hsieh, 2012). This approach presupposes a set of digital skills
that seamlessly translate to real-world activities such as smart home usage or e-teaching
(Admiraal et al., 2016). Nevertheless, such a narrow skills approach has been criticised as
being too reductive in design and ignoring technology's socio-cultural and psychological
aspects (Lund et al., 2014; Ottestad et al., 2014). Broader abilities within a technological
paradigm, such as ways of thinking, working, and learning in the 21st century, are all crucial
parts of the digital skills assessment process (Van Laar et al., 2020). Digital skills refer to the
ability to use technological devices and include cerebral, technical, methodical, and
socioemotional skills (Esteve-Mon et al., 2020). Helsper and Eynon (2013) suggested four
broad skill categories: technical, social, critical, and creative skills. The model established by
Van Deursen et al. (2014) used the measures tested by Helsper and Eynon (2013) plus their
own skill distinction framework. They identified the items, operational (OP), information
navigation (NAYV), social (SOC), creative (CRE) and mobile (MOB) to measure digital skills.
The Van Deursen et al. (2014) scale allows for flexibility of use as it does not incorporate

contextual items specific to platforms, technological devices or activities. The shorter five
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item scale is advised to use in research projects that need to include a variety of other

variables and scales (Van Deursen et al., 2014) as is the case in this study.

1.4.5. Trustin SHT

Another key piece of SHT acceptance research is the degree people trust in the
technology, a concept that encompasses privacy and security (Aldossari & Sidorova, 2018;
Ardito et al., 2022; Schomakers et al., 2021; Shuhaiber & Mashal; Yang et al., 2017). In
order to drill down into the different layers of the trust variable, and pinpoint which aspects
of trust influence individuals, Cannizzaro et al. (2020) categorised trust into three groups,
trust in general, trust in privacy and trust in security. Trust in general investigates how
reliable SHT is (competence), data collection norms (benevolence) and consent to use data
(integrity). Trust in privacy and security explores the likelihood and impact of our privacy
being compromised and privacy breached (Cannizzaro et al., 2020).

The evidence surrounding the important role trust plays in SHT acceptance has been
outlined from various sources. Recent technologies and specific events may have contributed
to individuals questioning the trustworthiness of SHT. An end-user must trust both the smart
home device and the manufacturer before they accept the product (Michler et al., 2019). In
the book, Surveillance capitalism (Zuboff, 2020) warns humanity that big tech companies are
using our residual data lifted from voice, photos, or leisure activities to be sold off without
our consent to other companies who create models and patterns of human behaviour. The
danger is that face recognition data used from Smart doorbells and cameras, may be sold off
to existing authoritarian regimes, as in China, to be used for unethical governmental activity.
Zuboff cites a famous Facebook contagion experiment (Cannizzaro et al., 2020; Khedhaouria
& Beldi, 2014) whereby Facebook engineers successfully manipulated the emotions of their

users offline through subliminal word manipulation. The two very nefarious conclusions
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were that they could manipulate the online experience to change real-world behaviour and
emotions and exercise this power by bypassing user awareness.

Moreover, according to whistle-blower Chris Wylie, approximately 80 million
Americans were manipulated by Cambridge Analytica during the 2016 election year (Gross,
2019). Googles game Pokémon Go contained a lure module or shadow operation of herding
groups of people to establishments (known as footfall) who advertised on the game. Privacy
laws do exist in the West via bodies such as the GDPR however, as big tech uses residual
data, most of the laws are bypassed. Security and privacy issues are of greater concern, in
non-Western countries as there are still no cheques and balances regarding data usage (Pal et
al., 2021).

Data-driven environments have consistently caused privacy and security issues within
social media (Chung, 2016), telecommunications (Bakir, 2021) or cloud computing (Xiao,
2020) and smart home environments have the same challenges and concerns for the end
users. Moreover, contracting state-of-the-art privacy and security measures for the smart
home is vital due to the large amount of data generated by wireless sensor networks, multiple
interconnected devices and database storage being held on the internet (Zhang et al., 2018). A
lack of acceptance of SHT may continue if individual governments do not address the
problem. An loT-rich smart home's purpose is to create a comfortable, convenient,
accessible, and enjoyable environment (Park & Kim et al., 2017). The downside is the ever-
increasing need to protect, secure, and privatize personal data, which could be sent to servers
and third-party entities (Mannhardt et al., 2019; Sovacool & Furszyfer Del Rio, 2020).
Solutions from the cyber security sector include using an Identifier Resolution Service
(Gomez et al., 2019) to create privacy zones within a household that does not allow camera
surveillance and dynamically generated interfaces and smart contracts tailored to the end

users' needs (Mannhardt et al., 2019).
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1.4.6. Demographic aspects
1.4.6.1. Culture

Cultural distinction within technology research is evident (Bluszcz & Quan, 2016;
Syed & Malik, 2014), especially when adopting Hofstede's (2011) six-point cultural

framework, which takes into account the following aspects

o individualism/ collectivism
o power distance

o masculine/feminine roles

o uncertainty avoidance

o long-term orientation

o indulgence

Although not without its critics for being too ambiguous (McSweeney, 2002; Taras et
al., 2010), cross-cultural researchers have successfully used and validated Hofstede's (2011)
six-point cultural framework within different contexts (Beugelsdijk et al., 2016; Gomez-
Lumbreras et al., 2019; Sharma et al., 2021). A study on renewable energy adoption
(Higueras-Castillo et al., 2019) used Hofstede's model and concluded that Spain has an
intermediate collectivism and a low individualism score and is categorized as between a type
I (individualistic) and type 2 (collective) country. Despite the differences, English and
Spanish cultures share some characteristics: they are part of Europe, share common
international goals and have capitalist economies. Moreover, the cultures frequently interact
as Spain is a valued tourist destination for the English and the Spanish go to England for
tourism and work. Finally, both languages are influenced by Latin.

Applying the self-determination theory (Ryan & Deci, 2017), Higueras-Castillo et al.

conclude that the Spanish may not regard the need for autonomy as such an essential value as
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the need for relatedness. Another study comparing British and Spanish cultures found that the
British scored very high on individualism (Chepurna & Criado, 2021) which suggests the
English in this study will highly value autonomy regarding SHT adoption. Their Spanish
counterparts scored low on individualism and high on cooperation and interpersonal skills,
implying relatedness again will be valued highly in this study. In yet another study with
Belgium and Chinese participants it was concluded that autonomy, relatedness, and
competence, are essential nutrients for optimal human functioning (Chen et al., 2014).

Thus, the results from the cross-cultural literature is of interest to the present study
through assessing potential cultural differences in SHT acceptance by sourcing English and

Spanish participants.

1.4.6.2. Gender

Initially, gender was not a consideration for the TAM model, although gender
difference-based perceptions were explored (Venkatesh, & Davis, 2000). Venkatesh
introduced gender founded on previous psychological research that suggests schematic
processing by women and men is different (Bem & Allen, 1974). Initial results showed that
men consider PU to a greater extent than women in making their decisions regarding
accepting new technology in the short- and long term. PEU was more salient to women after
initial training and overtime with increasing experience with the system. In contrast, men
perceived ease of use as not so necessary. Subjective norms did not influence men's decisions
at any point in time (Venkatesh & Davis, 2000).In contrast, women did consider normative
influences at the initial stage of technology introduction and after one month of experience.
However, Wang et al. (2009) found that social influence is more decisive for men than
women when examining stock trading technology. Moreover, studies indicated that women

value ease of use and usefulness concerning their usage of mobile internet services
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(Khedhaouria & Beldi, 2014). Others found that men value usefulness more than women
(Okazaki & Renda dos Santos, 2012). Mixed research outcomes suggest that the actual
technology being assessed has a bearing on the results, and it seems complicated to research
technology in general. Also, Morahan-Martin and Schumacher (2007) suggest that women
are more likely to become technophobes because of less technological expertise and lower
comfort during interaction with technology. Additionally, men are more likely to become
technophiles with high technical expertise.

Past research has found that women are more averse to technology than men, which
could ultimately make them more vulnerable to technology-related anxiety and technophobia.
In these studies, women, compared to men, were found to lean more towards caregiving and
people-oriented activities (Diekman & Steinberg, 2013), whereas men tended to be more
attracted to things such as cars, mechanics, or technology (Graziano et al., 2012; Su et al.,
2009; Woodcock et al., 2012). Within education, boys are assumed to be more interested than
girls in fields such as science, engineering, mathematics, and technology (STEM subjects)
(Cvencek et al., 2011).

Venkatesh and Morris (2000) summarise the relationship between personal interests
and gender roles by stating that men have more interest in using technology for efficient goal
accomplishment due to gender role expectations and are assumed to be more task oriented.
Their finding is buttressed by Simon and Peppas (2005) who suggest men are more
technophilic, exhibit more positive attitudes, perceptions, and interest towards technology
than women and have less anxiety toward new technology applications. A more recent meta-
analysis confirmed that men still seem to have more favourable attitudes towards technology
than women (Cai et al., 2017). Therefore, there is evidence that an individual’s attitude and

personal interest determines how they interact technology (Vasey et al., 2012).



30

It remains unclear, why in most studies like Kotz¢ et al. (2016) females score higher
in technophobia than males, and if this is a question of attitudes and interests associated to
gender roles. A recent study of 300,000 students in 64 countries (Breda & Napp, 2019)
showed that males only marginally outscore females in technology-based subjects such as
math, yet females significantly outscore males in reading. The conclusion is that females are
equally capable of understanding and dealing with technology as men and are not necessarily
phobic towards it, yet choose other areas to excel in.

The socialization of women and men according to gender roles could answer why
females shows higher technophobia scores in some studies (Voiskounsky, 2011). As
mentioned earlier, according to gender roles, women are assumed to be caring and
interpersonally oriented, and submissive (Cuddy et al., 2008; Haines et al., 2016), while men
are supposed to be logical, competitive, good in mathematics, assertive and task-oriented
(Cuddy et al., 2008; Haines et al., 2016). In this vein, Morahan-Martin, and Schumacher
(2007) stated that men more than women learn to perceive the technology as a toy and to use
it for recreational purposes. The computer functions as a personal and cultural symbol of
masculinity so that women stay away from it since it symbolizes what they are not. The
masculine stereotype may proliferate technophobia in women and potentially cause them to
question their sense of belonging within the technological world (Good et al., 2012).

Moreover, Brosnan (1998) highlighted that in contexts where technology is not
masculinized, there is no apparent variance between sex and psychological differences in
aversion to technology. This is illustrated by Snapchat use, which shows 56.4 % female and
43.1 % male users globally (Golishsays, 2022) and Instagram has an equal gender
distribution audience (Darko, 2022). However, writing code is still seen as a masculine
pastime, with 78.6% of computer programmers being male and 90% male in computer

network architecture (Beckhusen, 2016a).
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Focussing on individual end users and gender, the digital divide seems to be
diminishing, especially for the generations raised on technology (Van Deursen & Van Dijk,
2013). Indeed, SHT use is nuanced and seems to return to normative gender preferences.
Females use social-based technology products more than men (Barnhart, 2022; Dixon, 2022;
Perrin, 2015) and males are more attracted to task- orientated SHT and goal accomplishment
(Venkatesh & Morris, 2000). Selwyn (2007) found that certain technologies are perceived as
feminine or masculine: Emailing, e-learning and graphics are seen as feminine technologies,
while online banking, laptops, digital cameras, and digital music are perceived as masculine.

Thus, the data, although inconclusive, suggests that more females reject certain
technologies due to their stereotypically male image rather than have a fear of technology.
Therefore, females may not accept or interact with male SHT, such as thermostats but may
accept more feminine SHT, like smart cookers or baby monitors. Females are more likely to
accept if SHT reflects their caring nature, provides a social aspect, and if the product is
unique or innovative (Baudier et al., 2020; Furszyfer Del Rio et al., 2021). Additionally,
females have a proclivity for SHT that secures and protects their dwelling and maintains
warmth and a pleasant ambience (Mamonov & Benbunan-Fich, 2020). Females also use SHT
to keep in touch with others and garner relationships (Comunello et al., 2017; Furszyfer Del
Rio et al., 2021). They also score higher than men when questioned about using SHT for
domestic chores such as laundry, cooking and cleaning (Furszyfer Del Rio et al., 2021). Men
will be more involved with the set-up, maintenance, and updates of SHT because they view
themselves as the technical "czars" or more technically proficient than their female
counterparts (Rode & Poole, 2018; Strengers, 2021). Generally, men gain pleasure from
tinkering or playing with SHT, which emphasizes their desire for control and mastery of

technology (Furszyfer Del Rio et al., 2021; Mennicken et al., 2014).
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Sobieraj and Kramer (2020) article examined gender in conjunction with technology
acceptance. They cite socialization due to gender roles (Prentice & Carranza, 2002),
behavioural and cognitive stereotypes (Aronson et al., 2007) and benevolent sexism (Burgess
& Borgida, 1999; Fehr & Fischbacher, 2004) as possible reasons why men engage more
enthusiastically with technology. Variables tested by Sobieraj and Kramer (2020) included
self-efficacy, social influence, computer anxiety, external locus of control and experience.

Their findings indicated that

o Men attributed social influence with greater importance than women.

J Women attribute themselves to lower general computer self-efficacy.

o Women have lower general computer self-efficacy.

o Women possess less control over technology usage than men.

o Women do not experience more anxiety than men.

o No gender difference regarding task accomplishment, with women and

men performing equally well in completing the given task

SHT is not a bland, faceless, detached device programmed to serve but a
technological instrument that can question gender roles and the roles of males and females
within the household (Van der Velden & Mortberg, 2011). The home dwelling is a space
where gendered roles are constantly being challenged, resulting in men's participation in
household chores doubling in the last 50 years (Achen & Stafford, 2005). Men's positive
attitude towards technology coupled with women's dominant role in the home suggests that
gender may not highly affect the study's results.

However, irrespective of marital status, women own smart products and live-in smart
homes, and therefore technological design and development should consider distinct gender

roles and identities (Richardson, 2007). A significant responsibility for the smart device
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industry is to address the design of smart home technologies to incorporate technology use
for both men and women "with a wide range of gender identities" (Rode & Poole, 2018,
p.10). In other words, the concept that male technology use is normative and female use is
secondary needs to be revised (Rode, 2011), especially as women still take on the domestic

workload more than men (Gram-Hanssen et al., 2017).

1.4.6.3. Age

The younger digital natives (Millennials, Generation Y and Z) brought up with
technology did not experience the shift from the analogue age to the digital world and are
unlikely to experience as many barriers to SHT acceptance as the older generations. The
digital natives are more comfortable around smart technology and view SHT as beneficial and
an excellent long-term investment (Furszyfer Del Rio et al., 2021; L¢ et al., 2012).

A large proportion of the literature regarding age and SHT acceptance focuses on how
SHT can benefit the ageing process, adding value and dependence to health care technology
in the home (Chung, 2017). SHT for the elderly aims to improve well-being, remain
independent, create support systems, and ultimately reduce society's healthcare system costs
(Alsulami & Atkins, 2016). Leeraphong et al. (2015) highlighted that digital competence and
confidence in one's abilities play a significant role in accepting SHT for the older
generations. In the Alaiad and Zhou study (2015), patients' belief that SHT can deliver
improved quality of life proved to be a critical factor in SHT acceptance. Ambient assisted
living (AAL) alerts families or a support centre if a monitored older person does not perform
their usual routine in the home. This type of SHT has added a sense of security,
independence, and enhanced well-being for people of advanced age (Alsulami & Atkins,
2016; Fan et al., 2017). Research on home-based telecare highlighted the positive role of

perceived usefulness for the intention to use SHT (Vadillo et al., 2017). Consequently, the
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existing literature shows that SHT can positively influence the more mature sectors of society
and improve their daily quality of life.

Despite some promising research which indicates a degree of SHT acceptance, certain
barriers are specific to the more mature SHT user. The adage You can't teach an old dog new
tricks, seems apt for some senior citizens who prefer the traditional way to do chores around
the home and thus resist SHT (Peruzzini & Germani, 2014). SHT, especially within the
health sector, when used to substitute human interaction, can exacerbate feelings of
loneliness and lead to pathologies, including depression and technophobia (Wu et al., 2012).
There is evidence that the elderly are afraid they may choose the wrong SHT to satisfy their
needs and have problems using smart home devices (Grgurié, 2012; Peek et al., 2014;
Peruzzini & Germani, 2014; Sun et al., 2010). A lack of digital skills, inadequate
management of SHT and a lack of inclusivity in the digital living ecosystem have been signs
that technophobia is a real risk and barrier for the more mature individual (Di Giacomo et al.,
2019).

Nevertheless, the argument that the younger generations have unreservedly accepted
SHT is contentious. Barriers to SHT acceptance include security, safety, trust, and privacy
issues. These barriers are not demographic-specific and can affect the older and younger
generations, although the elderly are more susceptible (Pal et al., 2021; Peek et al., 2014).
Additionally, SHT compatibility issues and cost caused concern across the demographic
spectrum (Arshad et al., 2014; Balta-Ozkan et al., 2013). Therefore, the misconception that
the younger digital native cohort has low or no experience of anxiety towards SHT and does
not suffer from a form of technophobia has been questioned and proved false by Khasawneh
(2022). Furthermore, some older individuals are tech-savvy, and some younger people suffer

from technology fatigue (Brauner et al., 2017).
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1.5. Relationship between technophobia, technophilia and digital competence

The relationship between technophobia, technophilia and digital skills is salient to the
research on SHT because people with low levels of digital competence are more likely to
have low levels of self-efficacy, feel insecure and manifest symptoms of technophobia, such
as anxiety while using technology, which ultimately affects their technology use. Therefore,
individuals with technophobia manifested through anxiety are likelier to have low digital
competence due to a low degree of technology engagement (Jung et al., 2010). Individuals
who feel confident and show symptoms of technophilia, such as a desire to use technology
(Wild et al., 2012), have the confidence to explore and engage with technology and will
inevitably gain more digital skills and overall competence, which will increase their use of
technology. Self-efficacy, confidence, and belief in one’s ability to perform actions are
imperative to gain the digital skills necessary to accept and use SHT competently (Myhre et
al., 2017).

Research is gradually opening up to the phenomenon that psychological factors like
technology anxiety (technophobia) may affect an individual’s capacity to learn and improve
their digital skills. Previous literature has concentrated on socio-demographic factors to
explain why some sections of society embrace technology and others do not. It is undeniable
that age, gender, and socio-economic status play important roles concerning technology and
SHT use. (Shin et al., 2021). Health inequalities, physical or cognitive, and political
inequalities have also been suggested as reasons for strong or weak digital skills (Van
Deursen, 2010). Some authors have started to incorporate both technophobia/philia and
digital skills to examine technology acceptance, although for the time being no studies have
used these constructs in the context of SHT usage or acceptance.

Studies have shown technophobia can be treated by increasing individuals’

technology skills through increased technology engagement (Wild et al., 2012; Xie, 2011).
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Studies on technology acceptance do state technophobia may predict individuals’ intention to
use, and the negative correlation between digital skills and anxiety concur that technophobia
can be reduced if computer knowledge and the ability to operate technology is increased
(Cimperman et al., 2013; Moore et al., 2015). Jung et al. (2010) highlighted a causal
relationship between computer anxiety and a lack of interest in gaining digital skills
technology usage which ultimately widens the digital divide. The digital divide refers to
peoples access to technology, their technological skills levels and frequency of use (Hargittai,
2002; Van Dijk, 2005) However, it must be noted that all the mentioned studies dealt with
older populations. This, however, does not imply that the younger generations (the so-called
digital natives) are automatically technophilic digital learners and that they can also suffer
from anxiety and technophobia (dos Santos & Santana, 2018; Khasawneh, 2022; Korobili et
al., 2010; Sanchez-Caball¢ et al., 2020; Top & Yilmaz, 2014).

Concerning the smart home there is no literature that measures the roles of
technophobia/philia and digital competence and skills in conjunction with SHT. A study on
the digital divide argues that the acquisition of digital skills may limit stress and anxiety and
prove beneficial when operating SHT (Van Deursen & Mossberger, 2018). Other studies
within the smart home discourse that discuss digital skills and possible computer anxiety or
technophobia target home education or e-health, but do not contemplate smart domestic
products. However, taken as a whole, the internal constraint known as technophobia does
negatively affect attitude towards learning digital skills and can thus create a digital divide,
which then can affect SHT acceptance (Nimrod, 2018). On the flip side, individuals with
more enthusiasm for technology will be more open to learn, acquire digital skills, and
therefore tend to show a higher acceptance of SHT (Martinez-Corcoles et al., 2017;

Osiceanu, 2015).
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1.6. Purpose of the present research

Research on the acceptance and usage of SHT is more relevant than ever, as more
people are spending a lot more time at home (Sekar et al., 2018) due to recent events,
including Covid lockdowns and the increase in working from home (Brynjolfsson et al.,
2020). As they spend more of their lives at home, individuals become more likely to
contemplate the purchase and use of SHT to make their experiences at home more
comfortable and convenient (Balta-Ozkan et al., 2013).

The home environment now significantly influences our psychological needs,
actions, and behaviour as individuals. Due to technology advancements humans can now
store food and heat their homes. SHT advances the original use of such appliances and now
interacts with the homeowner by communicating valuable information such as how much an
individual has spent on heating or when food is defrosted and ready to cook. Nothing has
changed the way humans interact, communicate, work, and live more so than innovative
smart technology and thus, it is more important than ever to critically assess SHT (Maalsen &
Dowling, 2020). The biggest challenge in information technology and systems research is
understanding why people accept or reject new technology.

Many studies have highlighted the benefits of SHT which on the surface are hard to
refute (Sovacool & Furszyfer Del Rio, 2020). For example, SHT does domestic chores which
free up time for people to engage in other activities and provides money saving analytical
data (Fortunati, 2017).Individuals may presume spending hours using home entertainment
systems, as positive by becoming a successful gamer or adept smart phone user, and may
ignore its addictive qualities (Beckhusen, 2016b; Carbonell et al., 2018).Therefore a study on
psychological factors that affect SHT acceptance may enlighten individuals to possible

warning signs that their technological usage needs to be re-assessed. Moreover, it is
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important to add to the literature on how and why psychological outcomes affect SHT
acceptance as it has been under researched.

It is vital to understand if a household becomes problematic due to SHT acceptance
into the home which may provide smart manufacturers and policy makers a greater
understanding of how to design and develop products based on people’s needs. The present
research aims to understanding this area by undertaking two studies that focus on the
psychological aspects of SHT. From a theoretical aspect, study 1 will use the TAM a proven
model for SHT acceptance and add the SDT as a model to assess psychological needs (in this
case, frustration of the needs of autonomy, relatedness, and competence); the role of
technophobia is investigated in this context. Study 2 investigates the relationships between
technophobia, technophilia, and digital skills and their roles in conjunction within the SHT
eco-system. Therefore, this research aims to gain an understanding of the factors that
influence the SHT user to provide to reliable guidelines and insights for smart homes

providers, manufacturers, and consumers (Shuhaiber & Mashal, 2019).
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2.1 Presentation

The theoretical section of the study defined terminology attributed to SHT and
outlined the issues regarding SHT acceptance. Furthermore, the section detailed why the
technology acceptance model (TAM) with its variables perceived usefulness (PU) and
perceived ease of use (PEU) is theoretically adequate and underpins the present research.
Crucial elements of the project including technophobia, technophilia, digital competence and
basic psychological needs (autonomy, relatedness, and competence, as described by self-
determination theory, SDT) were comprehensively explained. The role of demographics (age,
gender, and culture) was outlined as was the relationship between digital competence and
technophobia and technophilia. The purpose of the study and assessment of the benefits and
disadvantages of SHT finalised the theoretical section, namely the varying degrees of SHT
acceptance due to individuals’ levels of technophobia and needs frustration plus the roles of
technophobia/philia, digital competence, and trust within the SHT context.

Study 1 combines two theoretical models, the TAM and SDT, and adds
technophobia as mediator variable to examine individuals’ reasons for accepting or rejecting
SHT. It is of interest to ascertain how both models interact with each other and whether
technophobia is a real-world phenomenon that influences the individual decision-making
process when deciding whether to engage in SHT.

Study 2 goes beyond intention to use to access SHT acceptance and aims to gain a
deeper understanding of individuals psychological perceptions by evaluating the roles and
interplay between technophobia, technophilia, digital skills and trust in SHT. Ownership is
included as it’s a barometer of acceptance. and demographics are also included in the study
Ethical clearance

Both studies sourced adults over 18 years old only. The questionnaires exclusively

addressed their use of SHT together with their perceptions of needs frustration (Study1) and
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the degree of their digital competence based on five digital skill subscales (study 2).
Furthermore, the participants’ perceived degree of technophobia was also assessed in both
studies. Participants were informed about the purpose of the study and about the use of the
data they were to provide, by informing them about data protection related to this research.
They had to give their informed consent by ticking the corresponding tab. Ethical clearance
was obtained previously through the Ethical Committee of FPCEE ( reference number:

2021017D). (See appendix A).
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2.2, Study 1
2.2.1. A cross cultural investigation on individuals’ acceptance of Smart Home

Technology: The role of needs frustration

Abstract

Smart Home Technology (SHT) has been available to the public for over twenty
years, yet individuals’ acceptance and intention to use smart products is still relatively low.
This study aimed to investigate the acceptance of SHT using the Technology Acceptance
Model (TAM) and the Self Determination Theory (SDT) with a sample of English (N = 284)
and Spanish (N=230) SHT users. A mediation model was established that predicted that
technophobia would mediate the effect of the frustration of psychological needs (autonomy,
relatedness, and competence) on behavioural intention to use SHT. Technophobia did not act
as a mediator, as there was no direct effect of need frustration on behavioural intention;
however, technophobia proved significant as a stand-alone predictor of intention to use smart
home products. There were no significant gender effects, but there were important
differences between the English and Spanish participants, which are discussed in terms of
cultural differences in the degree to which need frustration is essential for participants.

Keywords: technophobia; Technology Acceptance Model; needs frustration; Self

Determination Theory; Smart Home Technology
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2.2.2. Introduction

Although Smart Home Technology (SHT) is widely available, but the complete smart
home setup has not been fully integrated into everyday life. It is still uncommon to
experience a fully integrated, completely intuitive smart home environment. Despite
promising future sales predictions (Mordor Intelligence, 2021; Research & Markets, 2020;
Schill et al., 2019; Yang et al., 2018) the relatively low acceptance and modest usage of SHT
suggest that SHT may be leaving consumers frustrated and may not be satisfying their needs.
Other potential reasons for low acceptance include design flaws, consumer
misunderstandings, lack of consumer technical skill (de Boer et al., 2019), pricing (Neumann,
2018) long product life cycles (Yang et al., 2018), privacy issues (Hubert et al., 2019; Van
Hung et al., 2021), security concerns (Stoyanova et al., 2020) and compatibility issues within
smart home infrastructure (Ricquebourg et al., 2006). Additionally, SHT is viewed as an
exclusive luxury item in many regions of the world, which limits more widespread
adoption. Moreover, purchasing and sales figures do not automatically equate to
continuous or actual use (Shuhaiber et al., 2019) as consumers may have buyer’s remorse due
to the complexities of using SHT (Marikyan et al., 2019). In addition, an optimistic sales
forecast does not necessarily represent SHT’s overall rate of acceptance, as groups of affluent
technophiles might be buying up the majority of SHT.

Technology companies’ business models seem to be based on attracting end users’
attention and then selling their data to monetize and profit (Calvo et al., 2020). This leaves
little scope for manufacturers to contemplate an aspect that could play an essential role in
SHT acceptance: the end user’s psychological needs on one hand, and uneasiness related to

new technology (technophobia) on the other. The existing literature that addresses SHT
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through psychological models overwhelmingly uses the technology acceptance model
(TAM). The TAM (Davis, 1989) was created as a reliable model to examine the potential
user’s behavioural intention (BI) to use a specific technology, and the theory is usually
applied in conjunction with another theory or additional variables (Hubert et al., 2019; Liu &
Chou, 2020; Mital et al., 2018; Nikou, 2019; Park & Cho et al., 2017; Schill et al., 2019;
Shuhaiber et al., 2019).

The TAM clarifies that an individual’s attitude, represented by perceived usefulness
(PU) and perceived ease of use (PEU), will determine the degree of the behavioural intention
to use a specific technology (Davis et al., 1989). Thus, individuals’ behavioural intention to
use SHT is an affective reaction to the performance of these technologies, which increases if
PU and PEU are adequately satisfied.

Self-determination theory (SDT) focuses on the “why,” individuals’ behave in certain
ways of which basic psychological needs is a key concept (Ryan & Deci, 2000).The three
basic needs in question are competence (feeling capable or effective to complete an action),
relatedness (having a connection or care for others) and autonomy (a feeling of self-
governance and control). If these basic needs are not met, feelings of frustration can manifest

within individuals.

Purpose of this study

This study will examine user acceptance within a smart home environment based on
its potential to frustrate basic psychological needs for competence, autonomy, and
relatedness. A lack of fulfilment of the three intrinsic factors related to SDT could stunt
human growth and foster frustration, which in turn could lead to the dismissal of SHT, ill-
being and even psychopathology (Bartholomew et al., 2011; Vansteenkiste & Ryan, 2013).

Individuals could trigger defensive psychological mechanisms leading to frustration and
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technophobia if they perceive the SHT environment as controlling or critical of their sense of
being (Vansteenkiste & Ryan, 2013).

Very few papers have explained the acceptance of SHT using theoretical models (Kim
et al., 2020). The existing literature on technology acceptance indicates that SDT variables
are aligned to TAM as predictors of PU, and PEU (Nikou & Economides, 2017), and
research has established the two models’ compatibility when exploring BI (Lu et al., 2019;
Rosli & Saleh, 2022; Tsai et al., 2021). In addition, a study on ICT acceptance confirmed a
significant relationship between SDT and TAM (Lee et al., 2015). Nikou and Economides
(2017) study on mobile-based acceptance used SDT and the TAM and concluded that BI was
significantly attributed to PEU and PU and additionally, the intrinsic variables autonomy,
competence and relatedness had a significant and positive effect on PU, PEU and BI.

With respect to SHT, only Daruwala and Oberst (2022) have combined TAM and
SDT. Like the studies mentioned above, these authors found that need satisfaction had a
direct statistical effect on BI to use SHT. This result seems obvious, as the satisfaction of
one’s basic needs would enhance the inclination to purchase and use an electronic device, but
it raises the question of what happens when these needs are frustrated. The negative impact of
a failure to meet a consumer’s psychological needs may cause the person to lose growth
potential and evoke feelings of vulnerability, ill-feeling and even psychopathology
(Bartholomew et al., 2011; Vansteenkiste & Ryan, 2013). In the context of SHT, a negative
experience might feed scepticism and cause individuals to reject the devices. Thus, the
present study investigates the relationship between the degree of the frustration of
psychological needs (frustration of autonomy, competence, and relatedness) through smart
devices and the intention to use smart home technology.

Further, this study analyzes the role of technophobia (TPH) within the combined

model. Technophobia is defined as an irrational fear of technology which causes varying
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levels stress and anxiety and for some a complete abandonment of anything technological
(Khasawneh, 2018).Technophobia was integrated into the study because of the exponential
growth of technology has already caused a number of negative outcomes for users of
established technology like smart phones (Elhai et al., 2017). Therefore, anxiety due to
technology will only increase over time as it envelops every part of human existence which
includes the home. It is important to study technophobia in different contexts in order to
ascertain if this phenomenon should be considered as a psychopathology. Furthermore,
understanding technophobia will aid in combatting the problems that arise due to technology
related anxiety.

The role of culture and gender will also be addressed in this study. Initially, gender
was not a consideration for the TAM model but as the model developed potential gender
differences became apparent. results showed that men consider PU to a greater extent than
women in making their decisions regarding accepting new technology in the short- and long
term. PEU was more salient to women after initial training and overtime with increasing
experience with the system. In contrast, men perceived ease of use as not so necessary.
Subjective norms did not influence men's decisions at any point in time (Venkatesh &
Morris, 2000). PU and PEU may also influence cultures as more digitally literate societies
might perceive technology as easier to use and more useful than less digital competent
cultures.

Investigating SHT acceptance from a cross-cultural perspective (in English and
Spanish populations) fills a gap in the literature and pinpoints the diverse ways societies are
transforming in response to the ever-changing world dominated by technology (Wang, 2016).
Differing cultural outcomes will be explored through the lens of two European countries,

Spain, and England.
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As for psychological needs, studies have shown slight variations among the countries,
but there is a consensus that these needs are largely universal (Chirkov et al., 2003; Ryan &
Deci, 2000). There are reasons to expect cultural differences in our study. Their lesser
tendency toward individualism suggests that the Spanish may regard autonomy as less
essential than relatedness (Higueras-Castillo et al., 2019). A study comparing British and
Spanish participants found that the British scored very high on individualism, implying they
highly value autonomy when it comes to SHT adoption (Chepurna & Criado, 2021). Their
Spanish counterparts recorded lower scores for individualism and higher scores for
cooperation and interpersonal skills, which suggests relatedness will be valued highly.

As for gender, Ryan and Deci (2000) conclude that basic psychological needs are the same
across gender groups. Yet subsequent studies contain slight variance between males and
females when examining psychological needs. An evaluation of basic psychological needs
found partial invariance within competence frustration items where men scored lower than
females (Costa et al., 2017). The same outcome was uncovered when examining adolescents’
well-being (Rodriguez-Meirinhos et al., 2019) while a study on athletes could only partially
agree with Ryan and Deci (2000) conclusion. To conclude, possible gender differences may
be expected in this study.

To this end, the present study proposes a serial mediation model that includes the
variables discussed above. In this model, it is assumed that the frustration of the individual’s
psychological needs would have a negative impact on the individual’s intention to use SHT,
and on the perception of the device’s usefulness, and therefore would augment technophobia.
Usefulness of SHT would show a positive impact on the way individuals’ find it easy to use,
and therefore, the tendency to use it, would increase. Technophobia, however, would
decrease the individual’s intention to use SHT. Thus, the model predicts significant

correlations between psychological needs frustration (PNF) and BI (H1), PNF and PU (H2),
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PNF and PEU (H3), PNF and TPH (H4), PU and BI (H5), PU and TPH (H6), PU and PEU
(H7), PEU and TPH (H8), PEU and BI (H9); in other words, it is assumed that PU, PEU and
TPH serially mediate the effect of PNF on BI (H10) (see figure 1). In addition, this study
examines and expects to find gender and country differences with respect to technophobia,
with the hypothesis that females, compared to males, will score higher in technophobia

(H11). Moreover, English will score higher than the Spanish in technophobia (H12)

Figure 2.1.

Proposed serial mediation model-Analysis of behavioral intention.
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2.2.3. Method
Participants

A non-probability convenience sample of 515 individuals (56% women), with a mean
age of 34 years (M = 33.53, SD = 13.448), was recruited online through personal social
networks, including Facebook, Twitter, LinkedIn, WhatsApp, and forums dedicated to smart
home technology. The participants were living either in the U.K. or Spain.

Instruments

The online battery consisted of an ad hoc questionnaire on demographic data, and
type and number of smart home devices owned, and of three scales evaluating psychological
need frustration, smart home technology acceptance, and technophobia.

The frustration of psychological needs. An accredited version (Longo et al., 2016)
was used and included 9 items that measure frustration of each basic need (autonomy,
competence, and relatedness). The items were slightly modified to relate to smart home
technology. Participants were asked to indicate their level of agreement with each statement
on a 5-point Likert scale, ranging from 1 (strongly disagree) to 5 (strongly agree). Examples

of the items include:

e Autonomy needs frustration - I feel forced to follow strict directions while using
smart home device.

e Competence needs frustration - Occasionally I feel incapable of succeeding in my
tasks while using smart home technology.

e Relatedness needs frustration - I feel a bit alone while using smart home technology.
Participants were asked to indicate their level of agreement with each statement on a
5-point Likert scale, ranging from 1 (strongly disagree) to 5 (strongly agree). The reliability

(Cronbach’s alpha) of the frustration scale in this study was 0.78.
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Technology Acceptance. Technology acceptance was measured using the original
scale from the TAM (Davis, 1989). The scale was adapted to relate specifically to Smart
Home Technology. It included nine items in total; six items measured perceived ease of use

(PEU) and three items measured perceived usefulness (PU). Examples of items used include

e PEU - I find it easy to get smart home technology to do it what I want to do.
e PU - Smart home technology enables me to accomplish domestic tasks more
quickly.
Each item was answered using a 5-point Likert scale, ranging from 1 (strongly disagree) to 5
(strongly agree). The reliability (Cronbach’s alpha) of this scale was 0.71.

The scale measuring behavioural intention used by Venkatesh et al. (2012) was
incorporated into the TAM scale, yet was adapted to relate to SHT. The scale included three
items and each item was answered using a 5-point Likert scale, ranging from 1 (strongly
disagree) to 5 (strongly agree). The reliability (Cronbach’s alpha) of this scale was 0.72.

Technophobia. Technophobia (TPH) was measured using the technophobia scale
(Khasawneh, 2018), adapted to address SHT. The scale included 14 questions in total that
measured different aspects of technophobia (technoparanoia, techno-fear, techno-anxiety,
cybernetic revolt, and smart device avoidance)

Items included:

e Technoparanoia - I am terrified that smart home technologies will change the
way we live, communicate, love, and even judge others.

e Techno-fear - I am afraid to use some features on my smart home device.

e Techno-Anxiety - I feel restless when I have to learn to use a new smart home
device.

e Cyber Revolt - I am fearful that robots may take over the world.
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e Smart Device Avoidance - I try to avoid using smart home technologies

whenever possible

Each item was answered using a 5-point Likert scale, ranging from 1 (strongly disagree)
to 5 (strongly agree). Cronbach’s alpha for the overall technophobia scale was 0.90
Procedure

The questionnaire battery was designed and distributed online via the survey software
SOGOSurvey.We surveyed participants using an online questionnaire from April to June
2021. Participants were contacted in their language (either English or Spanish) and received
the questionnaire also in their language. Before the presentation of the questionnaire battery,
individuals were provided with a consent form that informed them about the research aims
and the survey procedure. Participants gave their informed consent by pressing Yes/No tab
before responding. The questionnaire batch was posted repeatedly on as many online
platforms as possible asking for collaborations in a scientific study on Smart Home
Technology.The only inclusion criterion involved being over 18 years old. The Ethical
Committee of the authors’ university approved the study protocol.
Data analyses

A multivariate analysis of variance was run to establish possible gender and country
differences in the study variables. Pearson correlations were used to check if the variables
correlated significantly in the predicted direction. A serial mediation model was used because
it is the most comprehensive technique to achieve the results for our path mediation analysis
and to go be-yond descriptive to a more functional understanding of the relationships among
our chosen variables (Preacher & Hayes, 2004). The statistical significance of the mediation
effects of the serial multiple meditation model tested in the study was investigated by using
the ordinary least square regression method. Analyses were conducted through SPSS macro-

PROCESS v4.1, which allowed us to estimate the indirect effect of successive mediators in a
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single model simultaneously. We generated 5000 bootstrapped samples to estimate the

confidence interval of the model effect.

2.2.4. Results
Descriptives

A total of 514 respondents (288 females, 224 males, and 2 “other”) completed the 30-
item questionnaire battery; the two “other” were eliminated from the calculations.
Participants owned an average of 2.7 smart devices; 56.7 % owned two devices (mostly
smartphone and smart TV), 25.7% owned three, 10.1% owned four and 7.5% had five. Non-
parametric statistics showed that there was no gender or country differences with respect to
the number of devices owned. The number of devices owned did not correlate with age
negatively with competency frustration (p=-.110, p=.012) and technophobia (p=-.132,
p=.003).

Descriptive statistics for gender and country on the dependent variables are depicted in

table 2.1
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Descriptive statistics (means and standard deviations) on study variables between men and

women for UK and Spain nationals

Variables Spain

Men Women Men Women

n=87 n=197 n=125 n=84
Overall needs frustration 21.24 (5.99) 20.96 (5.05) 22.78 (5.03) 22.82 (5.32)
Autonomy frustration 7.56 (2.75) 724 (2.2) 8.01 (2.22) 8.39(2.34)
Competence frustration 7.60 (2.64) 7.66 (2.3) 7.72 (2.30) 7.71(2.45)
Relatedness frustration 6.08 (2.12) 6.20 34) 7.05 (2.30) 6.72 (2.11)
Perceived ease of use 21.10 (3.28) 21.10(3.43) 20.15 (3.02) 20.15 (3.19)
Perceived usefulness 9.71 (2.32) 948 (2.3) 10.57 (2.20) 10.61 (1.92)
Behavioural intention 11.46 (1.87) 1141 (2.21) 12.01 (.1.81) 11.88 (1.83)
Technophobia 30.47 (9.98) 32.75 (9.63) 30.22 (8.64) 3245 (9.81)

Note. Standard deviations are shown in parentheses.

Multivariate analyses

The results of the MANOV A showed that there were no gender differences; the effect
of gender on technophobia did not reach significance (F=2.88, p=.057) but could be
interpreted as a tendency. However, there were several country differences. UK participants
scored higher than Spanish participants on autonomy frustration (F=16.70, p<.001),
relatedness frustration (F=18.96, p<.001), overall needs frustration (F=17.57, p=.001), BI
(F=6.51, p=.011) PEU (F=9.22, p=.003), PU (F= 15.13, p<.001). Technophobia was not
significantly different in both countries.

Correlations between the variables can be consulted in table 2.2. All correlations

showed significant effects in the predicted direction, so the conditions for the mediation
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analysis are given. As country had shown a significant effect on some variables, country was

entered as covariate in both models.

Table 2.2.

Pearson’s Correlation Analysis on Study Variables

1 2 3 4 5 6 7 8
1. Overall needs frustration 1
2. Autonomy frustration T74 1
3 Competence frustration 800" 442 1
4. Relatedness frustration 730" 322" 390" 1
5. Perceived ease of use -596"  -424"  -530" -418" 1
6. Perceived usefulness -173"  -118"  -256™ -.017 397 1
7. Behavioural intention =354 -294"  -340"  -177" 463™ 450" 1
8. Technophobia A79%%k 379RE 3TREE - B46**k _FTTEE _160Fk - 425%* 1

Note: “p <.05. ™ p<.01.

Mediation analyses

Regression coefficients for the study variables and the covariate over mediators on

outcome were significant, but R? was lower than the overall indirect model, which explained

a 38 % of the variance (R =0.377; F (5, 511) = 62.031; p <.001). Table 2.3 and figure 2.2

present the effects of the serial mediation analysis on behavioral intention; beta values are

also presented in figure 1. As can be seen, the path from NF to BI was not significant, but the

indirect effect was. Also, the path from PEU to TPH was significant, but PU to TPH was not.



Table 2.3.

Summary of serial mediation analysis of technophobia, PU and PEU between NF and Bl

95% CI
Effects Path B SE t lower upper
direct NF> PU 0.091 0.181 -5.015%* -0.126 -0.055
Country>PU 1.181 0.194 6.073%* 0.799 1.563
NF- PEU -0.364 0.022 -16.653% 0407 0321
PU>PEU 0.210 0.630 3.343%x 0.087 0.334
Country>PEU 0.042 00234  0.179ns. 0419 0.503
NF-> TPH 0.738 0.085 8.672%* 0.571 0.905
PU>TPH -0.020 0.184 0.112ns. 0374 0.334
PEU>TPH -0.403 0.149 -2.695% -0.696 -0.109
Country S>TPH 2423 0.765 -3.167* 3925 0.920
NF- BI 0.022 0.017 -1291ns.  -0.057 0012
PU- BI 0.256 0.035 7.345%% 0.187 0.324
PEU- BI 0.135 0.029 4.638%* 0.077 0.192
TPH->BI -0.055 0.008 6.477** -0.072 -0.038
Country=> BI 0.343 0.149 2.301 n.s. 0.050 0.636
Total effect NF->BI -0.144 0015 -9 420 0.191 0.249
Country>BI 0.787 0.164 4794 0.465 1.110
Indirect 1 NF>PU-BI -0.023 0.006 -0.036 0.012
Indirect 2 NF->PEU-BI -0.049 0012 -0.073 -0.026
Indirect 3 NF>TPH >BI -0.041 0.008 -0.059 0.025
Indirect 4 NF->PU->TPH->BI -0.001 0.001 -0.002 0.002
Indirect 5 NF>PEU>TPH>BI -0.008 0.003 -0.015 -0.002
Total 0.122 0015 -0.153 -0.093

indirect




Figure 2.2.

Effects of the serial mediation analysis on behavioral intention.
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2.2.5. Discussion
The mediation model

This study investigated the relational impact and mechanisms at work between the
degree of psychological needs frustration through SHT and BI to use SHT, with a combined
model using SDT and TAM. Although hypotheses 1 to 9 were confirmed (all correlations
significant), the predicted model did not check out fully (H10). Firstly, TPH did not act as a
mediator between the PNF on BI, since the direct path between NF to BI was not significant.
This is not uncommon, as Cavdar Aksoy et al.(2020) found that technophobia had no
mediating effect on effort expectancy and attitude towards smart wearables. Therefore,
technophobia may be more effective within a different conceptual model, possibly with
specific theories (De Cremer et al., 2017) used to assess technology aversion such as
Innovation Resistance Theory (Ram, 1987). Technophobia's lack of influence as a mediator
suggests it functions better as a sole constructor predictor. Indeed, as a predictor on its own,
technophobia did affect BI negatively, which concurs with past studies (Brosnan, 2002;
Khasawneh, 2018; Khasawneh et al., 2020; Mcilroy et al., 2007). Interestingly, TPH was
affected by PEU but not by PU, which means that usefulness itself is not a predictor of TPH,
but the degree to which a device is easy to use, is. The result is in line with Khasawneh et al.
(2020) whose study examining technology acceptance in online classes saw TPH affected by
PEU and not PU. The reason may be because it is hard to differentiate PU within
technological environments from other constructs and may have embedded itself within other
variables, in this case PEU (Khasawneh et al., 2020). Additionally, a study on home online
banking concluded that technophobia did not moderate between PU and customer acceptance
(Agha & Saeed, 2015). Moreover, a smart devices serviceability, and functionality and
overall usefulness does not seem condition technophobia; however, the difficulty in handling

or operating SHT does seem to enhance technophobic tendencies. Similarly a person with
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aerophobia can see how useful airplanes are but would not board an aeroplane themselves.
Modelling usefulness as a source of enjoyment may solve issues with PU when exploring its
relationship with technophobia (Dogruel et al., 2015).

As predicted, the effect of needs frustration on behavioural intention was negatively
mediated by perceived usefulness and ease of use. Perceived usefulness and ease of use are
essential factors that contribute to an individual’s intention to use smart home devices, even if
the device frustrates basic psychological needs. Therefore, if autonomy, competence, and
relatedness are frustrated, an individual’s attitude towards the usefulness and ease of use of
SHT will be negative. Both constructs (PU and PEU) similarly affect the BI, so when both
PU and PEU are significant, consumers are more likely to buy and use SHT. Moreover, the
result reinforces the logical relationships that when an individual deems SHT easy to use and
useful, they are more likely to be free of fear and have a higher incentive and intention to use
it (Ahmad et al., 2012).

Although this study evaluated a range of different SHT, most participants owned a
smart TV and voice controller, which may have influenced the findings, as these products are
easy to use and require little effort. The basic functions of a smart TV are not too dissimilar
to traditional remote-controlled TV, which we are accustomed to using. Meanwhile, using
voice commands requires minimal effort and is easier than using devices such as a smart
thermostat (Sohn & Kwon, 2020). This may be one reason why PU with PEU positively
impacted BI to use SHT. However, on the whole, the participants gave similar positive

feedback across all SHT products investigated.

Gender and cultural effects
There was no gender difference concerning technophobia, so both genders seem

accustomed to smart technology. This could be because there is less gender division
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regarding household chores within the home setting. Gender roles are more fluid nowadays
and are realised in relation to differing technologies (Rode & Poole, 2018). As a result,
technophobia towards SHT has no gender disparity because as both men and women perceive
SHT as a useful piece of domestic technology that can help around the house. A cultural shift
has seen women engage more with technology on social media (Perrin, 2015) and within
traditional male environments such as gaming, where they now comprise fifty per cent of the
gaming sector (Lopez-Fernandez et al., 2019). To conclude, the normative taboos associated
with females using technology have been significantly eroded.

Contrary to the results on gender, our study found interesting cross-cultural
differences between respondents in England and Spain. English participants scored higher
than Spanish participants on autonomy frustration, relatedness frustration and overall needs
frustration. According to the cultural dimensions model (Griffith et al., 2000), which divides
cultures into Type I (individualistic) and Type II (collective), we assumed that the Spanish
culture is more collective and the English more individualistic (Garcia et al., 2019).
Autonomy is a need that rests on one's personal choice, volition, and psychological freedom
(Toth-Kiraly et al., 2019) and is based on individuality or an individual's decision-making
process. Therefore, the English respondents may have felt more autonomy frustration, as the
Type I society has a great sense of personal determination and is more sensitive when their
autonomy is challenged.

Furthermore, relatedness frustration could be due to the English participants living in
a Type 1 society. Using SHT seemed to increase their lack of connection and association with
others (Nikou, 2019), suggesting a lack of support or wanting to reach out to others.
Moreover, Type II collective cultures are concerned about building relationships and
relatedness, whereas Type 1 societies are more interested in personal dependability (Lee et

al., 2013). The Spanish cohort did not feel overall frustration compared to their English
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counterparts, and this could also be due to the Spanish lifestyle, which is more laid back and

less anxious than the English.

Limitations

The study is not without some limitations. Firstly, as most participants owned a voice
controller hub and smart TV, it would be interesting to research SHT acceptance, excluding
these two products that have captured most of the smart home market. Moreover, the
respondents had relatively few smart devices, with 5 being the maximum in one household.

Secondly, to assess signs of technophobia, more thought could be given to the
semantics and word choice of and word choice of Khasawneh’s (2018) technophobia scale.
Questions such as I am terrified of being connected to smart home devices because someone
might be tracking me seem abrupt, sensational and at the extreme end of technophobia.
Instead, the use of more measured verbs such as concerned about or aware of may have
resulted in technophobia taking a more significant role within the study Furthermore, due to
the anonymity of online questionnaires, self-reporting bias and acquiescence when dealing
with negative phenomena is a reality that can skew or influence participants' responses. In the
future, a mixed-method approach may prove more insightful, especially when dealing with
technophobia, or at least a less sensationalistic questionnaire. An alternative method would
be to study comparative sample groups living in a fully integrated smart home (Kidd et al.,

1999) and examine their behaviour over some time.

Conclusion
The study analysed users' intention to use Smart Home Technology across two
countries in Europe, Spain, and England. The differences regarding autonomy and

relatedness relate to the UK being a more individualistic society, whereas Spain is more
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collective. The finding proved meaningful as the study was not bound to a single country and
thus provided a more general look at SHT acceptance and intention to use. Each society gave
us a glimpse of human behavioural traits atypical to each country. The implication for SHT
manufacturers is apparent, and each product should be tailored to suit the curiosities of
differing cultures. Future research could possibly incorporate a single country from each
continent to get a more comprehensive general view of SHT acceptance and adoption
worldwide.

Our previously unexplored model agrees with the general acceptance that TAM is a
viable mediator of SHT's intention to use. The addition of SDT added value to the study by
providing psychological factors, which proved that SDT and the TAM, as a combination, can
unearth some thought-provoking results. Future research could adopt this model approach and
add extra variables such as price, compatibility, and privacy to better assess SHT acceptance
and intention to use.

As technophobia is affected by the complexity of SHT usage, which leads to decreased
intention to use, manufacturers should take heed and not overcomplicate their products. Smart
home manufacturers could use this data to perfect their support systems and create online

forums and blogs for users with a necessity to reach out and discuss their smart home products.
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2.3. Study 2
2.3.1. A cross cultural investigation on Smart Home Technology: The

roles of digital competence, technophobia, technophilia and trust

Abstract

Some individuals may feel threatened by the digital age and suffer from technophobia,
whereas technophilic individuals will embrace new technology. Relying on a study of 243
participants aged 18-65, this study explores the roles of technophobia, technophilia, trust in
technology and digital competence and how they interact within the SHT paradigm. The results
showed that technophobia correlated positively with age and negatively with ownership and
most digital skills. Operational and creative digital skills were critical factors in this context.
Technophilia turned out to be a complex construct that was not just the opposite of
technophobia. Males outscored females in overall digital competence, especially creative
digital skills, and technophilia. Spanish participants scored higher than English participants on
operational digital skills, creative, digital skills, and technophilia-dependency. A hierarchical
regression model with technophobia as the dependent variable showed that the operational and
mobile digital skills contributed negatively to technophobia, whereas navigational digital skills
did so positively. Technophilia-enthusiasm predicted technophobia negatively, whereas
technophilia-reputation did so positively. Culture and gender were not significant in predicting
technophobia in this context. In a practical sense, there is a need to provide digital skills for all
sections of society to increase self-efficacy and counterbalance any feelings of anxiety and
technophobia that may manifest within individuals who feel left behind in the modern digital
world. The onus is on SHT manufacturers to design products that require basic digital skills

and are custom-made for different population cohorts within society.
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Keywords: Technophobia, technophilia, digital competence, digital divide, smart home

technology.
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2.3.2. Introduction

Technology is now a fundamental component of modern society. Gradually, cities are
becoming more digitised to improve citizens' lives (Rao & Prasad, 2018). In turn, urban
dwellers have to embrace new technology to ensure the success of a smart city (Ju et al.,
2018). As a result, to successfully manoeuvre in modern society, it is essential to have some
knowledge of technological functionality. Consequently, from simple to complex tasks,
individuals have to use technology to accomplish their goals. Nowhere is the concept of
digitalisation more relevant than in the home. Most governments hope to create fully
automatised cities by 2030, in which the smart home is an essential part of the process.
(Nicolaides, 2021).

The aim of the smart home is not dissimilar to that of the smart city, to create a safe,
comfortable environment based on the 5G grid system and interconnectivity. Smart home
technology (SHT) generally works by inter-communicating using sensors integrated into
actuating devices that provide data analytics and information over a Cloud computing
unifying framework (Gubbi et al. (2013). Whether it is gaining information from a voice
assistant or examining consumption data from a smart meter, a certain amount of interaction
between the devices and the user is necessary. However, researchers have questioned if
citizens will be able to or want to communicate with technology constantly at home (Reddick
et al., 2020; Zhuravlev & Nestik, 2016). The digitally accomplished, digital natives or
technophilic individuals will undoubtedly be enthusiastic and make the most out of the smart
home. By comparison, a swath of a population who do not understand, distrust technology,
and suffer cyber anxiety or technophobia (Khasawneh, 2018) may be excluded from the
possible benefits a smart home can bring (Selwyn, 2004), and thus, the digital divide may

widen.
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Digital competence

There is a distinct lack of research on how SHT is affected by the digital competence.
Most articles that explore the relationship between digital competence with smart technology
focus on electronic education (Rizk & Davies, 2021), general health (Wang et al., 2022),
people with disabilities (Kolotouchkina et al., 2022), age (Sala et al., 2020), social media
(Mina, 2017) and gender (Gray et al., 2016). Articles that do address the association between
digital competence and SHT focus on specific products, mainly smart TV (Kennedy &
Holcombe-James, 2022) or Intelligent Voice Assistants (IVA) such as Amazon Alexa
(Bheemaiah, 2021). The use of IVA has resulted in positive outcomes for people who may
feel insecure around technology. Autistic children gain essential life skills such as controlling
SHT, ordering the weekly shopping, communicating with peers and accessing information
via interactions with IVAs. (Bheemaiah, 2021).

Moreover, people with special needs and the elderly can gain a sense of independence
within a smart home by using voice and eye-tracking sensors to complete tasks and control
home appliances (Klaib et al., 2019). In addition, a recent survey suggests that SHT is
narrowing the digital divide. Despite their lack of technical competence or old age, the older
users reported being more satisfied than their younger counterparts (LG ThinQ, 2021).
Although SHT can help less technically competent people in their day-to-day activities, they
will still need someone to assist them periodically, as technology is not fail-proof. Hence, a
support system must be in place when the technology goes wrong or needs maintenance and
updates.

Trust
Regardless of the positive aspects, SHT can be compromised. If trust in a smart

device is breached, an individual may not use the SHT and thus contribute to the digital



66

divide. The fact that IVAs are always listening is somewhat disconcerting and enables
malicious attackers to play the role of virtual spies (Chung et al., 2017). The story of a hacker
observing and speaking to a three-year-old via a baby monitor should be cause for concern
when purchasing SHT (Wang, 2018). Such adverse incidences can lead to a lack of trust and

may also cause severe psychological effects and manifest anxiety and technophobia.

Technophobia and technophilia

Specific psychological barriers such as anxiety and technophobia that affect a section
of the female population, the elderly, racial minorities, and low-income families have a
factorial causal effect on the digital divide (Dijk, 2017). In contrast, the technophilic early
adopters, and innovators who are passionate and enthusiastic adoption of technology,
especially new technology such as SHT, are on the other spectrum of the digital divide
(Martinez-Corcoles et al., 2017; Osiceanu, 2015).

Although a few articles address technophobia and/or technophilia concerning digital
competence and the digital divide, no articles explore the topic within the SHT environment.
As stated previously, researchers generally examined the older population's contribution to
the digital competence by examining it in conjunction with a specific smart product, usually
based on e-health (Cimperman et al., 2013). Technophobia proved to be a significant
predictor of low internet use among the elderly (Anderberg et al., 2019; Nimrod, 2018, 2021).
Technophobia was also a barrier to acceptance of technology in general, including SHT, for
an older population whose inclusion in digital living was deemed inadequate and
consequently affected their quality of life (Di Giacomo et al., 2019). Indeed, suffering from
technophobia can lead to feelings of societal isolation, a symptom of the digital divide.
Notwithstanding, a systematic review of computer anxiety, a predictive factor for

technophobia (Di Giacomo et al., 2019), uncovered mixed results (dos Santos & Santana,
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2018). The authors found that females suffered from computer anxiety in 17 of the 39 papers
reviewed, and only once did males showed higher scores than females. Generally, older
people suffered more anxiety than the young, highlighting a digital demographic divide, but
many papers found no anxiety in the elderly participants (dos Santos & Santana, 2018). Thus,
feeling anxious while using a computer is not solely based on demographics. However, it
seems to affect females and the elderly more than the young; especially young males are
perceived as more technophilic (dos Santos & Santana, 2018).

Individuals who are technophiles will benefit from the digital world, especially as
technology like SHT become more pervasive and built into our daily lives. Technophilia is
more than the acceptance and usage of technology but a purposeful enthusiasm, a positive
attitude and attraction to all things digital (Osiceanu, 2015). Technophiles could be viewed as
the early adopters or innovators that create a buzz when new technology is released onto the
market. Technophiles are concerned about their reputation and feel great joy at possessing the
latest product, which they view as an enhancement of their status (Martinez-Corcoles et al.,
2017.However, negative behaviour changes, such as dependence on technology to function in
society and constant updates of devices to enhance their technoreputation, can manifest in
technophiles (Martinez-Coércoles et al., 2017).

Digital skills are intertwined with technophobia and technophilia. An individual who
enthusiastically engages with SHT has the self-efficacy and confidence to use the device even
if they are not fully adept at using (Myhre et al., 2017). On the other hand, a technophobe
will not gain the necessary skills needed to use SHT because they do not want to engage, are

afraid of making mistakes and ultimately do not accept the technology (Jung et al., 2010).
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Purpose of this study

The study aims to go beyond the SHT acceptance discourse by examining the
multiple interactions between the various constructs namely, ownership, technophilia and its
different aspects, technophobia, trust, digital competence and its subscales and intention to
use and recommend the technology (IUR). Specifically, the study aims to clarify which
digital skills play a significant role in technophilia. In addition, the structural elements age,
culture (Spanish and English), and gender will also be considered within the study. Based on
the discussed literature it is hypothesised that there will be a negative correlation between
technophobia and digital skills (H1), because technophobic people will deal less with SHT
and therefore have less competence (or vice versa). They will also show less trust in SHT
(H2), own fewer devices (H3), or have less intention to use them (H4) and are older (HS5);
there would also be a negative correlation between technophobia and all technophilia
subscales (H6); however, two of technophilia’s subscales, reputation and dependency have
both positive and negative outcomes and therefore it is difficult to predict their influence
prior to running the statistical analysis. Although the previous literature on this is
inconclusive, we assume that males, compared to females, will score higher in technophilia
(H7) and digital skills (H8), whereas females will have higher scores in technophobia. Global
surveys show that the Spanish are the one of the most digitally connected societies (Millet,
2020; Rodriguez, 2015) and therefore will be more technophilic (H9) and have greater digital

skills (H10) than the English.
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2.3.3. Method
Participants

A non-probability convenience sample of 248 individuals (56% women), with a
mean age of 34 years (M = 33.53, SD = 13.448), were recruited online through personal
social networks, including Facebook, Twitter, LinkedIn, WhatsApp, and forums dedicated
to smart home technology. The participants were living either in England or Spain.
Instruments

The online battery consisted of an ad hoc questionnaire on demographic data, type
and number of smart home devices owned, and three scales evaluating trust in smart home,
digital skills, and technophobia/philia.

Technophobia and technophilia. Technophobia and technophilia was measured
using a recently developed scale with an English and a Spanish version (Martinez-Cdrcoles
et al., 2017). This questionnaire was chosen because it measures both technophilia and
technophobia, and also the items of the technophobia subscale are less extreme than the ones
by Khasawneh, (2018) used in study 1, which allow to look deeper into a broader spectrum
of the technophobia phenomenon. The unifactorial technophobia scale consisted of 12
items, e.g. “I feel an irrational fear of new equipment or technology”. Reliability of
technophobia in this study was 0=.882. According to Martinez-Coércoles et al., technophilia
is a construct consisting of three factors, each measured by a separate subscale: enthusiasm
(8 items; o= .866 in this study; example: “I am excited for new equipment or technology”),
dependency (6 items, 0=.638; example: “I have spent more time using new equipment of
technology than is reasonable’) and reputation (4 items, 0=.823; example: “I am afraid of
failing if [ can’t use the latest equipment or technology”). For the purpose of this study, the
items were adapted to address Smart Home Technology by changing the expression

“technology” into “smart home technology”. All items were answered using a 5-point Likert
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scale, ranging from 1 (strongly disagree) to 5 (strongly agree). As the original scale had
presented some psychometric issues (Martinez-Coércoles et al., 2017), a confirmatory factor
analysis (CFA) was run on the technophilia scale assuming a three-factor solution. The
results of the chi-square test (y2= 342.44, df= 132, p <.000) allowed to reject HO, but the fit
parameters (CFI = .865; RMSEA =.081) were not optimal, showing only a trending effect
for the three-factor solution. Therefore, in the analyses, the scales were used as separate
(independent) variables, and an overall score for technophilia was not used for the purpose
of this study.

Trust in the smart home. The trust in the smart home survey (Cannizzaro et al.,
2020) consists of § items measuring trust in different aspects of trust in privacy, security,
competence, and benevolence of smart home devices, e.g. “I would fully trust smart home
devices not to fail, and to function as I expect them to”; reliability in the present study was
a=.839. Participants were asked to indicate their level of agreement with each statement on
a 5-point Likert scale, ranging from 1 (strongly disagree) to 5 (strongly agree). For the
Spanish participants, the items were translated into Spanish.

Digital Skills. Digital skills were measured using the short version of the digital
skills scale by Van Deursen et al. (2014). It included 23 items in total; five items measured
operational skills (OP), e.g. “I know how to upload files” (Cronbach’s a=.764), five items
measured navigation skills (NAV), e.g. “I find it hard to find a website I visited before”
(0=.618), five items examined social skills (SOC), e.g. “I know when I should and shouldn’t
share information online” (a=.739), five items investigated creativity (CRE), e.g. “I know
how to design a website” (0=.703), and three items measured mobile use (MOB), e.g. “I
know how to install apps on a mobile device” (a=.576). For the Spanish participants, the

items were translated into Spanish. Each item was answered using a 5-point Likert scale,
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ranging from 1 (Not at all true of me) to 5 (Very true of me). The reliability of overall the
scale was .641.
Intention to use and to recommend SHT. This was measured with two items that assessed
intention to use and intention to recommend (IUR) on a five-point Likert scale from
Cannizzaro et al. (2020).
Procedure

The questionnaire battery was designed and distributed online via the survey
software SoGoSurvey; data gathering took place from April to July 2022. Before presenting
the questionnaires, individuals were provided with an online consent form that informed
them about the research aims and the survey procedure. Participants gave their informed
consent by pressing the Yes/No tab before responding. The questionnaire batch was posted
repeatedly on as many online platforms as possible, asking for collaborations in a scientific
study on Smart Home Technology. English participants could reply to the questionnaire in
English, and Spanish did so in Spanish. The only inclusion criterion involved being over 18
years old. The Ethical Committee of the author’s university approved the study protocol.
Data analysis

Descriptive statistics (means and standard deviations), a multivariate analysis of
variance (MANOVA) for factors gender and country, as well as the correlations between
variables and a regression analysis were run with SPSS 28.0.1.1. (14). For the correlations
involving age group, [UR and ownership (number of devices owned) Spearman’s rho (p)
was used, and for the other variables, Pearson’s 7 coefficient. Confirmatory factor analysis

for technophilia was run with JASP.
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Descriptives

Results
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A total of 243 respondents (120 females, 123 males), completed the 30-item

questionnaire battery. The two “other” were eliminated from the calculations, so the final

sample resulted in 241 respondents (124 from the UK and 117 from Spain). Participants

owned an average of 3.97 smart devices. Descriptive statistics (means and standard

deviations for country and gender) are depicted in table 3.1.

Table 3.1.

Descriptive statistics (means and standard deviations for country and gender

Variables UK Spain

Men n=62 Women n=62 Men n=61 Women n=58
Age group 229(1.63)  232(1.68) 230 (1.17) 1.88(1.17)
Number of devices owned 4.48(3.97) 3.07(2.43) 440 (337)  3.65(2.34)
Enthusiasm 3582(6.16)  3331(593)  3563(5.65)  33.93(5.13)
Dependency 2044(491)  1924(3.82)  2197(4.64)  22.00(4.63)
Reputation 9.89(4.42) 11.10(425)  1121(396)  11.21(4.58)
Technophobia 2345(822)  26.11(954)  2531(848)  24.01(7.54)
Trust in SHT 2340(642)  22.64(552)  2187(528)  21.92(5.11)
Overall digital skills 88.01(777)  85.16(727)  88.65(5.79)  87.53(5.22)
Operational skills 2404 (1.88) 235(247)  2436(130) 23.36.(1.30)
Navigational skills 1020(2.90)  1042(290)  9.98(3.52) 10.31(2.75)
Social skills 2269(2.10)  23.08(2.14)  2251(230)  22.88(2.12)
Creative skills 16.77(475)  14.08(431)  16.79(3.19)  15.42(4.71)
Mobile skills 1429(1.17)  14.05(138)  13.87(147)  14.16(1.28)
TUR 6.12(0.81) 6.18(0.95) 6.14(101) 6.25(0.86)

Note. Standard deviations are shown in parentheses.
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Multivariate analyses

The results of the MANOVA showed that there were gender differences as males
owned more device than females (F=5.85, p=.016, n=.025). Males also outscored females in
enthusiasm (F=6.78, p=.101, 1 =.029), in overall competence (F=4.12, p=.043, 1 =.018), and
creative skills (F=13.30, p=.001, n =.056). With respect to county, Spaniards showed more
dependency (F=11.28, p<.001, n =.048), higher scores in operational skills (F= 6.77, p=.010,
n =.029) and higher creative skills (F=16.88, p<.001, 1 =.070). There were no cross effects
for country and gender.

Correlations

Age group correlated negatively with technophilia-dependency (p=-.303, p<.001), but
not with technophobia. Age also correlated negatively with OP (p=-.273, p<.001), CRE (p= -
187, p=.003) and overall digital competence (p =-.244, p<.001). No correlations with trust
were found. Ownership was related positively to all three technophilia subscales (enthusiasm:
p =.341, p<.001; dependency: p=.430, p<.001; reputation (p=.275, p<.001); negatively but
weakly to technophobia (p=-.165, p=.012) and positively to trust (p=.209, p=.002) and to OP
(p=.166, p=.012) and CRE (p=.291, p<.001). IUR only showed a weak correlation (p=- .127,
p=.048) with OP.

There were no correlations between age, ownership and IUR. The other bivariate
correlations (Pearson) can be found in table 3.2. As can be seen, the three technophilia
variables showed a peculiar pattern: Enthusiasm correlated positively with dependency;
dependency was also associated to reputation; but reputation and enthusiasm didn’t correlate.
Enthusiasm correlated with overall digital skills and all subscales of digital skills, except
NAV. Dependency correlated positively with OP, NAV, CRE and overall digital skills, but
not with SOC and MOB. And reputation correlated negatively with OP, SOC, CRE, and

MOB, and overall digital skills.
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Technophobia showed a negative correlation with technophilia-enthusiasm, a positive

with technophilia-reputation, and no correlation with trust. Technophobia was negatively

correlated with all digital skills, except NAV, which was a positive correlation. Trust only

showed a positive correlation with enthusiasm

Table 3.2.

Pearson’s Correlation Analysis on Study Variables

1. Technophobia 1

2. Enthusiasm 0.41%% 1

3. Dependency -0.04 037" 1

4. Reputation 0.45%* -0.01 0.26™ 1

5.Trust -0.30 0.26™ 0.11 -0.05 1

6. COMP -0.42%* 0.35™ 0.24™ -0.21™ 0.06 1
7.0P -0.54" 0.25™ 0.14 -0.17" 0.03 0.54%*
8. NAV 0.39%* 0.07 0.14° 0.2 001 020"
9.S0C 043 0.16" -0.19 -0.30" 001 0.49™
10. CRE -0.35™ 0.35™ 0.28™ -0.14 0.08 0.79™
11. MOB -0.47 0.20™ 001 -0.20™ -0.00 0.48™

-0.31"

031"

0.34"

045"

8 9 10 11
1

028" 1

007 018" 1

028" 046" 021%* 1

Note: All abbreviations and meanings refer to online technology use. COMP-General Digital Competence. OP-Operational

skills. NAV-Navigational Skills. SOC-Social Skills. CRE-Creative Skills. MOB-Mobile skills

"p<.05."p<.0l.
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Regression analysis

A regression model with technophobia as the dependent variable was adjusted to the
data. A stepwise procedure yielded a significant model that explained 57% of the variance
(adjusted R?>= 0.565). As can be seen in table 3.3, the operational and mobile skills
contributed negatively to technophobia, whereas navigational skills did so positively.
Technophilia-enthusiasm predicted technophobia negatively, whereas technophilia-reputation

did so positively. Culture, gender, and age were not significant in predicting technophobia.

Table 3.3.

Regression analysis with technophobia as outcome variable

Variable Standardized beta coefficient t

op -0.280 -5.64
reputation 0.343 7.89
enthusiasm -0.289 -6.57
NAV 0.191 422
MOB -0.163 -3.35

Note: p-value was inferior to .001 in all cases
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2.3.5 Discussion

The aim of the study was to clarify the relationship between digital skills (or the lack
of thereof) and technophobia and technophilia. Moreover, ownership and trust was also
taken into consideration. The correlations found between the variables allow for interesting
conclusions and inferences regarding acceptance and attitudes towards SHT. There were a
number of intriguing relationships that add to the existing literature on SHT acceptance and
technophobia.

Ownership was related to technophilia, as the more enthusiastic an individual is
towards SHT, the more products they owned (Martinez-Coércoles et al., 2017). Differing
levels of SHT ownership suggests that owners with multiple smart devices are less anxious
regarding technology, a concept supported by the existing literature which showed a negative
relationship between ownership and technology anxiety (Chou, 2003). Moreover, avoiding
SHT by not owning smart products, may only prolong anxiety as owning and using
technology decreases levels of anxiety and possible technophobia (Tekinarslan, 2008).
Moreover, it seems logical that ownership levels also correlated positively with trust, as
technophilic individuals tend to ignore any negativity surrounding technology, are open,
enthusiastic and feel that generally, technology is trustworthy through the perception of
normality in use (Mcknight et al., 2011).Additionally, ownership is a commitment and levels
of trust-ownership found in the study may be due to these two factors (commitment and trust)
working in tandem to positively influence individuals relationships to technology. Trust is
gained through multiple interactions and gaining intimate knowledge of SHT which is only
achieved through ownership and use (Delgosha & Hajiheydari, 2021). To increase acceptance

smart home manufacturers and government should incorporate trust and ownership
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mechanisms together to motivate individuals to engage with SHT. Moreover, practitioners
and policymakers should introduce more safeguards and tighter privacy and security
infrastructure through legal contracts to encourage trust in SHT (Delgosha & Hajiheydari,
2021).

The digital skills that correlated positively with ownership and also contributed
(negatively) to technophobia were the operational and creative skills suggesting that
individual owners not only view functionality as an important aspect SHT but also using SHT
creatively possibly to add to the ambience of a home. One can also infer that SHT creative
owners are more ambitious in the products they purchased and bought ambient related
products such as lights and speakers. However, navigational skills were associated with
higher technophobia. As expected, technophilia-enthusiasm predicted technophobia
negatively, but technophilia- reputation did so positively. This allows the conclusion that
technophobia, at least as defined by Martinez-Coércoles et al. (2017) does not seem to be the
opposite pole of technophilia; first, because the confirmatory factor analysis of the scale was
unsatisfactory, and second, because the sub-variables behaved very differently, not only with
respect to technophobia, but also with respect to digital competence.

Overall digital competence and its digital skills subscales (except NAV) showed a
positive correlation with technophilia-enthusiasm, and the subscales OP, NAV, and CRE
were also positively associated with technophilia-dependence. However, the negative
correlation between technophilia-reputation and most digital skills, suggests that reputation is
based on perception related to one’s status rather than an individual’s actual level of digital
competence. People may have the latest SHT to enhance their technological reputation but
may not know how to use the products to an adequate level.

The result with respect to technophilia-enthusiasm concurs with past research which

portrays enthusiastic technophiles as more open to gaining knowledge regarding technology
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(Ferreira & Oliveira, 2014; Van Deursen et al., 2014). Additionally, a study on enthusiasts of
technology devices including SHT, showed that differences between gadget loving
individuals are mainly associated with learning how to use the technology and gaining
competence rather than motives associated with materialism. In turn, once competence was
achieved by improving digital skills, a sense of personal growth was achieved (McManus &
Carvalho, 2022). In real world terms, education seems to be vital in order to improve
populations general digital competence which could make the technological hesitant or
technophobe be more accepting of SHT.

Technophilia-reputation, in change, reflects an individual’s joy at having the latest
product, an enhancement of their reputation (Martinez-Corcoles et al., 2017). However, the
constant need to update and have the latest products can lead to dependency and lead to a fear
of missing out (Elhai et al., 2021), mood changes (Fardouly et al., 2015) and technostress
(Mak et al., 2018; Shu et al., 2011). Moreover, the correlation between technophobia and
technophilia-reputation adds to the argument that technophilia-reputation can cause adverse
psychological outcomes.

Considering that the majority of day-to-day tasks are dependent on using technology a
degree of digital competence is needed to navigate in society (de Souza e Silva, 2017). As
technophilic-dependence has negative correlates that can lead to anxiety and addiction,
digital competence should not only involve operational, navigational, and functional aspects
of technology but also social, a variable that in this study did not correlate with technophilic-
dependency (Martinez-Corcoles et al., 2017). This suggests that the technophilic-dependent
individual is blinkered in their digital learning process, and ignore the social and wider
holistic knowledge base which includes both the negative and positive sides of technology
and SHT. Moreover, as age correlated negatively with technophilia-dependency, it is the

younger generations who have a less scrupulous attitude towards how to manage their
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technology usage and do not associate dependent use as a negative. However, problematic
outcomes associated with excessive use of technology have already come to the surface and
therefore education in schools plus strong restrictions in the home may alleviate the
technophilic dependence for younger people. Additionally, the above recommendations are
particularly directed to the Spanish cohort scored higher than their English counterparts on
technophilic dependency and digital skills.

Age did not negatively correlate with technophobia however it did correlate with
overall digital competence and technophilia, results which are supported by most of the
existing literature (Folorunsho & Palaiologou, 2019; Hargittai, 2002; Hargittai & Walejko,
2008). Overall, the younger generations are more likely to be technophilic and use
technology than older individuals which creates a digital divide (McDonough, 2016).
Moreover, the introduction of smart technology like smartphones and SHT has exacerbated
the divide between young and old (Smith, 2020). Reasons why age negatively correlates with
digital skills and technophilia include psychic costs, identified as fear of failure, more risk
aversion than the young, and anxiety (McDonough, 2016; Scott, 2019). As the younger
digital natives age, one can presume that the digital divide will diminish however as
technology changes and morphs so quickly within small time frames a divide will always
exist. Therefore, the necessity to stay abreast of the latest technology trends, especially with
new technology like SHT, and a readiness to learn new digital skills is imperative for
individuals to accept and use and ultimately remain relevant in the digital world.

There were no gender differences with respect to technophobia, but gender
differences were apparent insofar as males owned more devices than females which suggests
a gender gap within the SHT ecosystem exists. The current literature concurs with the result
and explains it could be due to men believing that SHT is a type of replacement for the

traditional housewife (Strengers & Nicholls, 2017). For example, according to the national



80

smart home survey men own almost 12%of SHT compared to 9.5% of women (Tolentino,
2016). Another paper on ownership and anxiety concluded that males owned and used
technology due to lower level of computer anxiety (Baloglu & Cevik, 2008). SHT is still
quite task and goal orientated and thus more attractive to males (Venkatesh & Motris, 2000).
Moreover, men may view SHT as another thing to play and tinker with (Graziano et al.,
2011, 2012; Su et al., 2009; Woodcock et al., 2012) yet at the same time contributing to the
maintenance of a home. In order to encourage more female owners, manufacturers could
firstly promote ideals of liberation from domestic chores and the freeing up of time that SHT
can afford as it can perform the tasks females traditionally undertook in the home (Fortunati,
2017). Moreover, SHT should be marketed in such a way to target the needs of different
demographics, especially as literature highlights females are more likely to accept SHT if
their perceptions are met (Fortunati, 2017; Nikou, 2019).

Males also outscored females in technophilia-enthusiasm which aligns with the
existing literature on technoplilia-enthusiasm (Brauner et al., 2017; Furszyfer Del Rio et al.,
2021), and creative digital skills. Men are more enthusiastic in their use of SHT due to
feeling more protected, empowered and in control (Furszyfer Del Rio et al., 2021) whereas
females were less enthusiastic using technology in a study by Brauner et al. (2017). Men do
perceive themselves as technology czars and therefore have greater technophilic attitudes
then females (Rode & Poole, 2018; Strengers, 2021). Other reasons for men enthusiasm
towards SHT have been attributed to gender-role specific socialization (Prentice & Carranza,
2002), behavioural and cognitive stereotypes (Aronson et al., 2007) and benevolent sexism
(Burgess & Borgida, 1999; Fehr & Fischbacher, 2004).

These reasons could equally apply to why men also scored higher than females on
specific digital skills. Moreover, according to Sobieraj and Kramer (2020) women have lower

general computer self-efficacy and therefore are more hesitant in their own abilities to learn
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and improve on their digital skills (Wild et al., 2012).Females are 25% less likely than males
to know how to leverage digital technology for basic purposes, four times less likely to
program computers and thirteen times less likely to file for a technology patent (West et al.,
2019). Regarding technology use, women are less likely to know how to operate a
smartphone, use social media, navigate the internet, and understand how to protect digitalized
information (ITU, 2020). Although data is not conclusion regarding the gender differences
within technology, SHT does offer an opportunity for an equality-based environment and
women have expressed enthusiasm if they are given the chance to express the feminine side
as homemakers, partners and hosts (Strengers et al., 2019).

Finally, technophilia-enthusiasm correlated positively with technophilia-dependency
and technophilia- dependency also correlated with technophilia-reputation; but technophilia-
reputation and technophilia-enthusiasm didn’t correlate. As discussed, technophilia-
reputation contains negative outcomes (Beyens et al., 2016; Dittmar et al., 2014) which may
have conflicted with the more steadfast construct technophilia-enthusiasm. Although the
creators of the technophilia scale Martinez-Corcoles et al. (2017) performed all the necessary
procedures before confirming the scales validity and reliability (multi-group analysis, CFA,
Cronbach alpha, loading and goodness to fit) they did mention the root mean square error of
approximation (RMSEA) was slightly over the recommended cut-off value, which may have
contributed to the irregularity between technophilia-enthusiasm and technophilia-reputation.
Considering the data of the present study, technophilia-enthusiasm, technophilia-dependency,
and technophilia-reputation should be considered as quite different constructs.

CRE, OP and NAV were the most significant subscales when measuring digital skills.
The Spanish scored highest on CRE digital skills possibly due to them being the highest users
of multimedia, and online platforms in Europe (Millet, 2020; Rodriguez, 2015). They also

have a strong tradition of design and art which may translate to the technological world.
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However, the result is not straightforward as the Confirmatory Factor Analysis (CFA)
executed by the authors of the scale indicated that their sample indicated that people are least
confident with the CRE scale (Van Deursen et al., 2014.) In contrast the CFA highlighted
that the sample felt most confident with the OP skills scale which is reflected in this study.
Moreover, OP skills or how to use basic functionality represent the baseline for technology
use and without it, an individual cannot progress and excel in other digital skills. OP digital
skills are the most general type of skills and vital especially when learning how to use and
work with technology (Van Dijk, 2005). Whether it is internet or SHT use, OP skills are vital
in order to begin to learn how technology works. NAV skills importance in the modern world
is due to its comparison with the essentialism of reading and writing (Di Giacomo et al.,
2019; Osiceanu, 2015). NAV digital skills are an essential feature of using technology or
surfing the internet and one of the first skills to learn is using the mouse to search information
online. The MOB skill scale was not as significant which is surprising as it is the most used
technology device currently and an essential apparatus when controlling SHT in the home.
Limitations

The present study has some methodological shortcomings, as the unsatisfying
psychometric properties of the technophilia scale did not allow for a path model or mediation
analysis. In terms of methods, a path analysis may have provided a deeper understanding of
how all the factors interact within a SEM model. Future research should be careful in
selecting appropriate variables to study SHT acceptance and technophobia or technophilia.
The cultural perspective could be expanded to represent samples outside of Europe to get a
global perspective of the SHT ownership, digital competence, technophobia, technophilia and
trust. Research in the future may want to investigate these parameters within a longitudinal
framework to evaluate changing perspectives of SHT ownership, digital competence,

technophobia, technophilia and trust after the initial purchase of SHT products. Moreover,
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adding a mixed method and assessing individuals within a live lab scenario may also expose

useful outcomes in real time.

Conclusion

Reflecting on the study main contributions, it was a unique multifactorial
investigation, which assessed factors that have either been understudied or not studied at all
within the SHT paradigm. Understanding individuals’ attitude towards technophobia/philia,
trust, ownership, and digital skills has progressed the SHT narrative. The more flexible
approach to measuring SHT is innovative and refreshing especially compared to previous
research that on the whole utilised established models and theories which for some
researchers has reached a dead end (Benbasat & Barki, 2007; Martinez-Corcoles et al., 2017).
Another contribution was breaking down and investigation the interplay between
technophobia/philia with digital skills and ownerships relationship with trust and future
intention to use.

Future research could continue along the same lines and delve deeper into how digital
skills, technophilia and technophobia relate to each other and affect individuals’ behaviors
when using SHT. Age also proved valuable within the study and the results were in line with
the existing literature. Cultural differences did unearth some interesting assertions however
future research could examine different perspective from various continents and socio-
economic backgrounds.

The results can be used as a guide or reference point by future academics, smart
manufacture researchers or governmental agencies who are looking to create large scale

infrastructures based on smart development research (Gasco-Hernandez, 2018).
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2.4. Overall discussion

Ownership is an indicator of SHT acceptance and, thus, an essential metric in this
study. Owning SHT indicates a positive attitude towards innovative technology, that an
individual has accepted a smart home device instead of a traditional appliance and that those
individuals are willing to use the devices (Cannizzaro et al., 2020). Both studies showed
moderate ownership averages; in the second study, individuals owned at least one more
device than in the first. This may be due to the larger sample set in study 1, which allowed for
more diverse opinions. In addition, study 2 was undertaken one year after study 1, and within
that year, SHT became more popular as more people got used to staying at home post-Covid.
Moreover, general SHT economic forecasts predict year-on-year increases in SHT purchases
which may reflect the results. The difference in ownership could also be because study one
correlated with technophobia and competence frustration, suggesting the participants were
more prone to negative attitudes towards SHT.

The findings on ownership agree with the existing literature, which concluded that in
2015 there were approximately two connected devices per human; by 2030, this will increase
to nine (Safaei et al., 2017). Major audits also stated that between 8% to 11% of the
population own two SHTs which highlights that it is still a niche market and suggests
acceptance is still low (Deloitte, 2020; Feldman, 2018). Another study highlighted that 50%
of the Australian population owned at least one smart home device, yet excessive ownership
was not apparent (Dickinson, 2022). Additionally, most owned SHT were products that
incorporate a smart system like a TV because manufacturers subsidies the production costs
with the expectation of hooking consumers into the automated ecosystems (Gordon, 2020).

This implies that individuals are not purposefully seeking SHT yet. Indeed only 5% of SHT
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purchases are smart-specific products such as smart lights (Feldman, 2018). Therefore, the
results indicate that if the product has an incorporated smart system, consumers view it as a
bonus or extra option rather than a deciding factor during purchase or use. If manufacturers
gradually ease the production of traditional household products and focus on SHT-based
products, ownership and by proxy, acceptance will eventually grow.

Ownership negatively correlated with technophobia in both studies and positively
with all three subscales of technophilia in study two, which seems logical as technophobia is
an irrational fear or rejection of new technology and therefore technophobic individuals are
less likely to own many smart home devices (Khasawneh, 2018). In contrast, individuals with
technophilic attitudes are more enthusiastic and dependent on technology and view the
ownership of technology as a means to enhance their technological reputation (Martinez-
Corcoles et al., 2017).

Studies on SHT ownership and technophobia and technophilia are scarce, but the
comparative literature does argue that anxiety or technophobia affects ownership. According
to Gilbert et al. (2003), the intention to purchase and use technology-related products is
mediated by psychological factors such as technology anxiety. A systematic review on
computer anxiety flagged eight articles that associated anxiety with technology ownership
and access (dos Santos & Santana, 2018). Teo (2006) and Baloglu and Cevik (2008) noted
that technology owners suffered less anxiety than those who did not, implying that
technophobia causes avoidance behaviour. Considering phobias are transient and can be
overcome by exposure therapy (Binder et al., 2022), it is feasible that owning, accepting, and
frequently using SHT is a proven psychological technique to overcome technophobia within
the home.

The study also revealed that ownership of SHT was positively related to trust. Trust is

a central feature of SHT acceptance therefore individuals with more SHT devices have a
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greater trust in SHT (Cannizzaro et al., 2020; Wilson et al., 2017).). Therefore, participants
who owned more SHT believed that their data was secure, their interested respected, and the
SHT satisfied their expectations without manipulating any possible vulnerabilities
(Cannizzaro et al., 2020). Moreover, the results suggests that individuals who own many
smart home devices accept the element of risk especially concerning privacy and thus their
perceived trust outweighs perceived risk (Michler et al., 2019). There is an abundance of
existing literature on SHT and trust in which the relationship between end users and data,
privacy and security are explored (Aldossari & Sidorova, 2018; Schomakers et al., 2021;
Shuhaiber & Mashal; Yang et al., 2017), yet no literature specifically focuses on the
relationship between ownership and trust. Although Cannizzaro et al. (2020) do explore both
ownership and trust they do not directly correlate the two constructs. Ownership of virtual
smart home agents embedded into the smart devices was explored and correlated with trust as
participants were suspicious and distrustful regarding who the agents were working for, the
end user or the manufacturer (Rodden et al., 2013). Another study on [oT home services
correlated social trust with data and the various smart home devices owned however it was
not the main thrust of the paper (Bouazza et al., 2022). To the authors knowledge there is no
literature focusing on the correlation between trust and ownership therefore the result of this
study fills a gap in the existing literature. Using this studies result, the positive correlation
between ownership and technophilia, one can presume the trusting individuals were more
likely to be technophiles who are enthusiastic, and dependent on SHT and own more home
devices to enhance their technoreputation. Research on smartphone ownership has produced
some interesting results and therefore more research on established and emerging markets
concerning SHT ownership and trust could shed some light on the relatively low acceptance

of SHT (Rosenberg, 2020).
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In the first study, technophobia was included alongside the TAM, as it may
significantly mediate a new and innovative outcome concerning SHT acceptance.
Technophobia is an under-researched phenomenon that can affect SHT acceptance, thus
substantiating the study.

Of the two variables of TAM, PEU significantly mediated with technophobia. This
result is in line with the studies that use TAM and technophobia to examine new technology
(Dogruel et al., 2015). The authors conclude that psychological and behavioural barriers such
as technophobia are strong predictors of PEU. The suggestion is that if SHT is not overly
complicated, there is a greater probability of acceptance and less symptoms of technophobia
such as anxiety. However, PEU may have broader ramifications and relate not only to the use
of SHT but also to the product's installation, maintenance, upgrades, and operation, which
could cause stress and anxiety (Shin, 2009). Chilwin et al. (2020) showed that technophobia
also negatively affected ease of use and thus proved to be a significant barrier to using
innovative technology. In addition, technophobia significantly mediated PEU for teachers
using innovative technology in the classroom (Ahmad et al., 2012). It must be noted that
although the studies that examined the TAM with technophobia dealt with new technology,
none focused on SHT.

Notwithstanding, the evidence suggests that the processive nature of PEU, which
requires a degree of learning to use SHT, should be simplified or at least straightforward to
use the basic functionality. The findings highlight that, individuals prefer uncomplicated SHT
to fulfil their individual needs and carry out domestic chores with the least effort possible
(Schill et al., 2019). This is in line with research on TAM and the intention to use, especially
for the elderly (Marikyan et al., 2021) and females (Rode & Poole, 2018; Strengers et al.,
2019). Both sets of cohorts want the device to work with little effort and are generally

satisfied once it performs its basic functions.
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The other primary TAM variable, PU, did not have a statistically significant
relationship with technophobia. The implication is that PU is a reliable determinant of
acceptance that overrides negative psychological barriers like technophobia. The existing
evidence skews towards PU as the dominant variable within the TAM model, and
consequently, it remained dominant in this study as technophobia had no influence on it
within the path analysis (Hubert et al., 2019; Liu & Chou, 2020; Nikou, 2019; Schill et al.,
2019). Having an irrational fear of SHT does not seem to negate people's acceptance that
SHT can be a useful addition to the home. Moreover, the body of evidence indicates that PU
is a strong determinant of perceptions of the performance-use contingency, user acceptance,
adoption, and usage behaviour (Davis, 1989; Davis et al., 1989; Mathieson1991; Taylor &
Todd, 1995; Venkatesh & Davis, 2000). Over time, PU remains the significant determinant of
BI to use a product as perceived ease of use diminishes in influence. Indeed, once an
individual gets past the initial phase of working out how to use SHT, the product's usefulness
becomes the dominant factor in whether one accepts or rejects it. Technophobia may affect
PU negatively in a longitudinal study as individuals would have more time to assess a smart
home product's usefulness.

Cavdar Aksoy et al. (2020) found the opposite results, with technophobia having no
mediating effect on effort expectancy (ease of use) but did relate to performance expectancy
(usefulness). However, the authors admit their participants may have misinterpreted the
performance construct and associated it with their personal performance rather than the
effectiveness and performance of the smart technology in question, namely a sports wearable.
Technophobia, therefore, did buttress the hypothesis to some extent as it did have a mediating
effect on one variable of the TAM, PEU. Technophobia also performed well as a sole
construct and, therefore, could be more significant within a more somber context or model

(De Cremer et al., 2017), such as Innovation Resistance Theory (Ram, 1987).
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Technophobia did not correlate with gender in study one, which could infer that the
gender divide within technology and especially SHT is negligible. Evidence supports this
result (Qureshi et al., 2009) as male participation within the home has increased (Achen &
Stafford, 2005). Moreover, as many SHTs are used for the traditional female occupation of
domestic chores (Rode, 2011), just as many females are contributing to SHT purchasing as
males and thus negating the viewpoint that technology is still a male-dominated consumer
activity. Studies have uncovered that females participate more, whether it be smartphone or
social media use, and thus it is viable to assume they are more involved in choosing what
products to use around the home (Anderson, 2015). In addition, Yang et al. (2017) research
on SHT services identified that their female participants had greater intention to use the
services than males.

In addition, it has been shown that SHT liberates females from the traditional
housemaker role, allowing them to regain their subjectivity and agency as SHT substitutes
and does the work that females previously did (Fortunati, 2017). Therefore, it is not
surprising that a significant European survey discovered that females are more appreciative,
accepting, and open to using robot machines for domestic usage than men (European
Commission, 2014). Apart from injecting a degree of freedom for women to free up time to
pursue other activities, SHT provides a supporting role as they alleviate the pressure running
and maintaining a household can create. The challenge is to design and manufacture SHT
products adapted to meet the needs of various demographics, including women and the
elderly (Fortunati, 2017). Indeed, the necessity to meet gendered needs was expressed by
Nikou (2019), whose study concluded that females are more likely to accept SHT if their
perceptions of variables such as cost, and usefulness are met. Likewise, to increase interest
and acceptance, the advertising and marketing of SHT should relay positive messages

directed at the needs and beliefs of different demographic populations (Perri et al., 2020).



90

Despite some encouraging results indicating the gender gap is reducing within the
SHT environment, the results of the second study indicate males owned more SHT and
scored higher in overall digital competence. The result aligns with several studies that still
show men accept SHT more readily than women and use the technology more (Brauner et al.,
2017; Furszyfer Del Rio et al., 2021). Although to a lesser extent nowadays, the home is still
socially, historically, and culturally gendered (Pink, 2006). Men still consider themselves
technically more adept than females (Gram-Hanssen et al., 2017). Men owned more SHT
possible because they believed the products were a type of replacement for the traditional
housewife (Strengers & Nicholls, 2017).

Additionally, in the qualitative study by Strengers and Nicholls (2017), men took the
lead when planning, deploying, and build-up of SHT in the home, which buttresses the
argument that males view themselves as technological czars (Rode & Poole, 2018; Strengers,
2021) who like to play and tinker with technology (Gram-Hanssen et al., 2017). The females
appeared to take a passive role and were happy for the men to take control of SHT
implementation. Ultimately both the men's and women acceptation were optimistic as they
could view the benefits of SHT (Strengers & Nicholls, 2017). Applied to a practical setting, it
would be interesting to study and compare single males and females and couples to gain a
deeper understanding of the gender divide within the SHT paradigm.

This study also saw men score higher than women in technophilia-enthusiasm. The
result concurs with the existing literature, which correlates enthusiasm with SHT acceptance
and adoption, stating that highly enthusiastic attitudes embrace SHT, whereas the very
reserved do not. (Brich et al., 2017; Strengers & Nicholls, 2017). Enthusiasm is a sub-item of
technophilia and is primarily related to new and innovative technology that is viewed as a
friend rather than a foe by the individual (Martinez-Corcoles et al., 2017; Osiceanu, 2015).

Consequently, the enthusiastic technophile has more probability of advancing their skill
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development, employment generation and general success in the digital world (Jahan et al.,
2021). Men were the most enthusiastic and thus more technophilic regarding the acceptance
of SHT, and in a practical setting, they adapted easily to the social changes brought by
technological innovations (Osiceanu, 2015). Men found to be more technophilic in this study
is congruent with past research, which argues that men are generally more favorable towards
new technology than women (Graziano et al., 2011, 2012; Su et al., 2009; Woodcock et al.,
2012).

Men’s enthusiasm may manifest from their trust of technology as the study showed a
positive correlation with trust and technophilia-enthusiasm. Trust and enthusiasm work
symbiotically, trust breeds enthusiasm and vice versa. The trust to enthusiasm correlation has
been examined in other acceptance fields. An investigation into automated vehicles (AV)
supported the studies finding that the more enthusiastic users were the most trustworthy
toward AV data collection. In two studies on mobile commerce acceptance the authors
concluded that, consumers demonstrate a lack of enthusiasm in acceptance, due to a low level
of trust (Joubert & Belle, 2013; Rind et al., 2017). The onus is thus on manufacturers to make
fully transparent SHT and ensure that the end users can use the devices without any hidden
costs or residual data being sold on to third party organizations.

The papers findings indicate that technophobia showed a negative correlation with
technophilia-enthusiasm. This is in line with Donat et al. (2009) who refers to the lower end
of technology enthusiasm as technophobia and Seebauer et al. (2015) who suggest feeling of
low enthusiasm may negate any feelings of openness toward technology. The development
and validation of an instrument to measure attitudes and enthusiasm resulted in a good fit
between techenthusiasm and techanxiety (Anderberg et al., 2019) thus supporting this study’s
results. Technophobia and technophilia are polar-opposites, two extremes of the human to

technology relationship, and with enthusiasm used to define technophilia then the study’s
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finding seems reliable (Martinez-Coércoles et al., 2017; Osiceanu, 2015; Seebauer et al.,
2015). However, it is possible for individuals to manifest both technophile-enthusiasm and
technophobic anxiety for SHT due to a basic positive attitude towards technology yet also
being conscious of its limitations (Anderberg et al., 2019). Such paradoxes are already
apparent in social media and video game use (Brambilla et al., 2022).The independent
association between technophilia-enthusiasm and technophobia needs to be shown in further
studies however the result of the study is a positive step towards unearthing reasons why SHT
acceptance is still relatively low.

Technology reputation or technoreputation (Martinez-Cdrcoles et al., 2017) correlated
positively with technophobia. Technology reputation is a strong indicator of SHT acceptance
as it concerns individuals who want the latest technology and updates. There is little to no
existing literature on technology reputation as it is a new concept (Martinez-Corcoles et al.,
2017). People concerned with their technology reputation are defined by their openness to
change, flexibility and enthusiasm for experimentation (Coulthard & Keller, 2012). The
results showed that the Spanish valued technological reputation the most and were also more
technophilic. Thus, technophiles believe their need to purchase the latest technology as a way
of improving their lives as they remain abreast of advancements in the technological world.;
however, this study indicates the flip side of technoreputation as it can cause anxiety which
could lead to technophobia. Indeed, people with technoreputation are prone to obsessive
purchasing of the latest SHT, which indicates hyper-acceptance of technological products.
This obsession can cause financial strains. Their desire to remain technologically relevant can
lead to anxiety and a fear of missing out on the latest SHT, especially affecting the younger
generations (Beyens et al., 2016; Martinez-Corcoles et al., 2017). Moreover, they might be
enhancing their technoreputation simply for status signaling or materialistic values, which

can decrease happiness, life satisfaction, and well-being (Dittmar et al., 2014). Yet again, one
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can observe technophilic behaviors leading to technophobic symptoms and the type of people
willing to queue up outside a store for hours to purchase the latest technology device should
be informed that their pursuit of high status technoreputation can also cause severe problems
both financially, psychologically, and physically.

In contrast technophobia correlated negatively with all digital skills except
navigational skills. The importance of having a degree of technological competence to
navigate successfully in modern era has been compared to the essentialism of reading and
writing (Di Giacomo et al., 2019; Osiceanu, 2015). Moreover, having sound traditional
literacy skills translate to better understanding and competence in technology (de Boer et al.,
2019) and therefore people with lower income and poor access to education are often cited as
having negative attitudes or anxiety towards technology (Hong & Cho, 201; Nimrod, 2018).
The finding is consistent with existing literature which highlight how using new innovative
technology can lead to psychological frustration, anxiety, and technophobia (Di Giacomo et
al., 2019; Subero-Navarro et al., 2022; Xun Liu et al., 2021;). Yet the correlation
technophobia-digital skills has not been examined within the SHT space which adds to the
uniqueness of the study. Technophobia is mentioned in passing in some SHT literature
(Sanguinetti et al., 2018) and Parag and Butbul, (2018) did use a sample cohort defined as
non-technophobic yet technophobia was not assessed. Only one paper addresses all three
constructs, competence, technophobia and SHT and concludes that if individuals feel
competent using technology, they are more likely to accept SHT (Daruwala & Oberst, 2022).
As SHT becomes more pervasive, more scientific literature may address the issues of digital
skills and technophobia but the comparative literature teaches that digital literacy must be
addressed as it augments technology acceptance and will prevent the even deepening digital
divide (Van Deursen et al., 2014). The result suggests that technological and social norms

from the past are still present and probably will remain for some time.
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This study is in line with previous research that suggests the more technophilic an
individual, the more trust they have in technology (Dzindolet et al., 2003; Mani & Chouk,
2016; Michler et al., 2019; Shuhaiber & Mashal, 2019; Wilson et al., 2017). The Spanish
were more technophilic and had a positive relationship with trust. Trust, in general, is an
emotional outcome towards a product. As Spanish had more trust, they might believe they are
still in control of the SHT and could interrupt the autonomous nature of SHT when necessary
(Rijsdijk & Hultink, 2003; Wilson et al., 2017). They appear to have faith in SHTs potential
not to misuse data as they gather personal information about themselves and their home and
store it in a secure database (Wilson et al., 2017). The fact that the majority of technophilic
enthusiasts were males could be because they have a more relaxed laissez-faire attitude
towards trust, privacy. A more relaxed attitude to SHT privacy issues is a common feature of
male SHT users as reported by Vodanovich et al. (2010) who states that younger male users
are less cautious with their privacy and data and confirmed by Aldossari and Sidorova,
(2018). As SHT is still in its infancy and constantly changing, males may also believe it is too
early or too complicated for cybercriminals to hack their systems.

Moreover, taking the premise that more complicated and autonomous SHT create
higher risk as they are more susceptible to errors (Rijsdijk & Hultink, 2009), male's greater
trust and consequent greater SHT acceptance may also be because they downplay SHT
complexity due to their perception that they have more technical know-how than females or
the older generations. They are unconvinced that their privacy and security will be breached,
or if breached, the consequences are low and negligible (Cannizzaro et al., 2020).

Issues with trust and studies indicating levels of distrust are available, and with
growing evidence of historical breaches of privacy (Dabbagh & Rayes, 2016; Poudel, 2016;
Schomakers et al., 2021; Zuboff, 2020), a degree of skepticism regarding manufacturers

efforts to protect end users is warranted. With data being touted as the new gold (Angwin,
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2010) it is unsurprising that studies discover that intention to use and acceptance is negatively
correlated with SHT companies allowing personal data to be stored and possibly sold to
third-party organizations (Cannizzaro et al., 2020; Zuboff, 2020). The technophiles seem
unperturbed by security issues that can cause anxiety and even lead to psychological and
physical risk (Cannizzaro et al., 2020). To negate distrust and increase SHT acceptance,
companies must address security issues they are aware of yet ignore and sell to the consumer
(Ahmad et al., 2019). Moreover, these security flaws may not have immediate solutions (Yu
et al., 2015), which could increase fears when dealing with technology and leave the end user
vulnerable (Schomakers et al., 2021).

The Spanish scored higher than the English in technological dependency. According
to Martinez-Corcoles et al. 2017, dependence is a negative emotional state prevalent in
technophiles due to their repetitive and consistent use of technology. Furthermore,
dependency has been documented as causing an array of negative psychological states like a
fear of missing out (Elhai et al., 2021), mood changes (Fardouly et al., 2015) and technostress
(Mak et al., 2018; Shu et al., 2011). Dependence on mobile phones has its phobic term,
nomophobia, which affects 40% of the world's population (Archer, 2013; Mak et al., 2018),
and therefore there is a sense of irony as technophiles exhibit underlying symptoms of
technophobia. Dependance in the smart home has yet to be examined in depth, possibly
because it is not as ubiquitous or socially invasive as other smart products. However, the SHT
literature agrees that dependence could cause severe effects on human behaviour and could
lead to the smart home paradox whereby people serve the SHT system rather than the system
serving them (Sovacool & Furszyfer Del Rio, 2020). Moreover, Wilson et al. (2017) believe
dependence on sociotechnical systems such as automated home devices could lead to a loss
of personal autonomy and independence and propagate laziness and other "non-essential

luxuries" (Wilson et al., 2017) within the home.



96

As technophilia-dependency correlated negatively with age it is the younger cohort
that are more dependent than the older population. The finding agrees with the existing
literature as technophilia was verified as a determinant of intention to use and more
pronounced in younger participants (Seebauer et al., 2015). For the older individuals the
gradual deterioration of the senses such as sight coupled with the small size of smart devices
and their buttons cause acceptance obstacles which contribute to a lack of dependence (Wang
& Wu, 2021). Consequently, technological anxiety and technophobia which are more
prevalent in older individuals (Van Dijk, 2005) could have influenced the results, as
rejecting, or using technology sparingly signifies a lack of dependence (Faloye et al., 2022;
McDonough, 2016; Nimrod, 2018). The lack of dependency for the more mature section of
society is multifactorial also due to apathy and privacy concerns (Coelho & Duarte, 2016).

For the younger generations, the dependence and consequent overuse of smart
technology can lead to various physical and psychological ailments including SHT and
gadget addiction (Kumar & Sherkhane, 2018; Supanet, 2017). Individuals who purchase the
latest smart home device are more likely to continue automating their home and continuously
upgrade (Ross, 2021). Moreover, SHT benefits like convenience and comfort (Balta-Ozkan et
al., 2013) can lead to a lack of physical activity and laziness a problem already seen in more
establish smart mediums including the smartphone and internet use (Buabbas et al., 2020;
Kumar & Sherkhane, 2018). In practical terms, this signifies each individual taking
responsibility for their SHT usage and self-regulate to avoid dependence and its adverse
outcomes.

Moreover, the study's result that the Spanish are more technologically dependent than
the English is in line with the existing evidence, as the Spanish are the most hooked on SHT
and technology in Europe. A Technomic Index, which included SHT, commissioned by the

EU and Samsung, concluded that the Spanish were the most addicted to technology
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(Woollaston, 2014). A further study by Telefonica called The Information Society in Spain
also concluded that Spain is the most connected country in Europe and in the top ten
worldwide (Millet, 2020; Rodriguez, 2015). One reason for the phenomenon stems from the
"Plan Avanza," a government initiative created to develop measures to extend the use of
smart technology in homes and increase and promote their inclusion (Goérriz & Gargallo,
2010). Spain also has the highest youth unemployment in Spain which creates a lot of leisure
time spent at home using smart devices (Moreno Minguez, 2015). Educating the population
on how to avoid technology dependency from an early age could solve the problem.
However, with cities like Barcelona gearing up to be fully smart and automated, it seems that
dependence on SHT may get worse before it gets better (Eskhita et al., 2021; Noori et al.,
2020)

Technophilia-dependence and technophilia-enthusiasm correlated positively with
digital competence. The literature suggests the positive alignment between technophilia-
dependence and digital competence maybe due to a social dependence and needing an
acceptable level of digital competence to complete everyday activities such as shopping,
paying with a mobile phone or setting a smart thermostat (de Souza e Silva, 2017).
Additionally, the pressures of keeping up to date and learning new digital skills to be able to
operate innovative technology such as SHT creates a dependency for individuals (Mak et al.,
2018). Indeed, as more people use SHT to work from home individuals are obliged to
upgrade their own digital skills and knowledge to avoid becoming obsolete or replaced
(Tarafdar et al., 2011). Future research should delve deeper into the relationship between
technophilia-dependence and digital skills. Dependence creates negative outcomes such as
technostress and addiction that could be overcome if digital competence and skills goes
beyond understanding and using technology but encompasses learning and coping strategies

to counteract the negative (Mak et al., 2018).
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Concerning technophilia-enthusiasm positive correlation with digital skills,
possessing a positive attitude (enthusiasm) towards technology denotes a desire to have the
know-how (digital skills) and expertise to use with a degree of efficiency. The empirical
evidence indicates that enthusiasm breeds a desire to learn and gain more skills
(Fannakhosrow et al., 2022; Hwang et al., 2021). The study’s result is supported by an article
on smart e-Services and Social Networks that concludes its more enthusiastic participants
were keen to gain a greater knowledge on how to use the technology (Elena-Bucea et al.,
2021; Quan-Haase et al., 2016).In addition a study on digital media usage stated that the
enthusiastic individuals were the skilled adopters of digital media, thus correlating the two
concepts (Livingstone et al., 2017).Therefore the studies result is in agreement with the
digital skills and competence literature that professes that it is the early digital adopters and
technological innovators who are the enthusiastic technophiles who have a large thirst to
gain as much knowledge and as many skills as possible (Ferreira & Oliveira,, 2014; Van
Deursen et al., 2014).

By way of contrast technophilia-reputation correlated negatively with OP, SOC, CRE,
and MOB, and overall digital skills. The result implies that individuals blindly purchase new
innovative technology solely to enhance their status without having the adequate knowledge
of the product they are buying.

The Spanish also felt more competent than the English participants using technology
and thus more likely to accept innovative SHT. They particularly excelled in operational and
creative technology skills. The reason for this result may be due to their more technophilic
attitude. Therefore, the more competent participants felt they had the technical and
operational ability, skills, and knowledge to achieve certain goals while using SHT
(Blumberg & Kauffeld, 2021). Their confidence in their ability to act and react to

technological situations suggests they are more willing to accept SHT as they perceive very
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few barriers when using innovative SHT. Indeed, the positive relationship between
acceptance and higher levels of competence has been verified in the existing literature
(Aguiar et al., 2019). In addition, as the Spanish may believe they excel in creative skills
because they are the highest consumers of online material spending time watching and
making videos and multimedia (Aznar-Diaz et al., 2020).

However, the bulk of the existing literature on digital competence focuses on e-
learning (Perifanou et al., 2021) industry (Van Laar et al., 2020) and internet use (Van
Deursen & Van Dijk, 2011). Digital skills and competence are mentioned concerning how
digital competence may create a gender-based digital divide within the home (Furszyfer Del
Rio et al., 2021; Li et al., 2021). Another study was in line with this study as they concluded
that having competence and adequate skills to use IoT increased acceptance and adoption of
SHT (Jahan et al., 2021).

Moreover, a study examining the effect of skills on SHT acceptance supports this
paper's results, namely that digital skills aid in SHT uptake (de Boer et al., 2019). Therefore,
increasing one's digital skills plus manufacturers offering online learning and customer
support could be vital factors in increasing SHT acceptance.

Age also correlated negatively with digital competence and most significantly with
operational and creative skills. Operational skills are the most general type of skills and vital
especially when learning how to use and work with SHT (Van Dijk, 2005). Creative skills
could be useful when designing a smart home set up. The results align with the existing
literature as older generations have trouble using technology because, unlike the young, they
were not born within a digital world and therefore by default, are less competent (De Haan et
al., 2002). Age negatively correlated with the results of a study on smart cities which
incorporated and measured SHT (Shin et al., 2021). The authors warn of the digital or grey

divide which can leave the more senior population feeling disenfranchised within society and
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disadvantaged in their day-to-day life (Faloye et al., 2022; McDonough, 2016; Shin et al.,
2021). In addition, as individual working memory and reaction time decreases with age it is a
greater challenge to learn and acquire new digital skills such as operating new SHT (Boyd &
Bee, 2019). However, once older individuals begin to use SHT, touch screen and other digital
devices can be employed to help the elderly enhance their cognitive function, processing
speed and short-term memory (Wang & Wu, 2021). A study using an extended version of
UTUAT also highlighted how age negatively correlated with BI (Niehaves & Plattfaut,
2014). Additionally, Niehaves and Plattfaut (2014) unearth a mini digital divide gap between
the younger and older individuals within their elderly sample which suggests senior citizens
are not a homogeneous group regarding technology adoption. Having sound digital skills are
associated with the skills needed to operate the [oT (de Boer et al., 2019) and therefore senior
citizens can bridge the divide though education and encouragement from younger family
members (Khvorostianov, 2016; Nimrod, 2018; Quan-Haase et al., 2016). The digital
feedback from young to old will help increase senior citizens integration into the digital
world (Wang & Wu, 2021). By infusing technology into activities enjoyed and practiced by
older generation could also see them improve their digital skills, promote digital integration,
improve social connections, and alleviate the sense of loneliness (Lee & Kim, 2018).
Country differences were also unearthed in study one regarding frustration. The
English participants scored higher than the Spanish on autonomous frustration and
relatedness frustration and thus topped the overall frustration score. Concerning autonomous
frustration, the participants felt less inclined to accept SHT because of a lack of choice and a
feeling of losing control while using SHT. The reason could be that the English possess a
greater sense of autonomy and individualism and thus feel more threatened by SHT than their
Spanish counterparts (Chepurna & Criado, 2021; Hofstede, 2011). Also, the English were

less technophilic than the Spanish and thus more aware of the possible adverse outcomes of
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SHT. Additionally, frustration may be due to the lack of transparency from SHT
manufacturers who should divulge vital information to end users, such as what data is being
collected, with whom the data is shared with, and how the end user can change settings
related to data sharing (de Boer et al., 2019). Self-monitoring technologies such as SHT have
caused distinctive, varied, and contentious outcomes, highlighting how it may either assist in
an individual's autonomy or, inversely, be conducive to greater control and surveillance over
individuals and thus undermine autonomy and acceptance (Sharon, 2016; Wannheden et al.,
2021).

Concerning relatedness frustration, the English did not feel SHT could connect or
bring them closer to others. The reason could be cultural differences, as the Spanish view
relatedness as an essential value, whereas the English do not (Higueras-Castillo et al., 2019).
Furthermore, the English may be more literal in their use of SHT and view the technology as
serving a specific purpose (to save energy or clean the floor). They are possibly unaware that
SHT has a large ecosystem based on forums and blogs where people can communicate and
discuss their experiences with SHT. Moreover, the English, perhaps, are unaware of the
sharing functionalities and possibilities of SHT that allow communication with friends and

relatives. (Tabassum et al., 2020).

Limitations and Conclusion

Although self-reporting questionnaires have several advantages, their limitations may
have affected the results of both studies. Participants may be prone to social desirability bias
(Demetriou et al., 2015) and thus respond to questions that they perceive as socially
acceptable (Krumpal, 2011). However, techniques regularly used by researchers to
counterbalance social desirability bias, including the randomization of items and

confidentiality assurances given to the participants, were incorporated into the studies
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(Larson, 2018). In conjunction with measuring digital competence, individuals have a
proclivity to over or underestimate their actual skill levels (Van Deursen & Van Dijk, 2010).
Despite the possible inaccuracy in measuring digital skills, the study results align with
existing literature and, therefore, are appropriate and serve as a strong starting point
correlating SHT acceptance with digital competence. To get a deeper understanding of SHT
acceptance in study one, frequently used and popular variables with meaningful correlations,
including compatibility and Price/Cost, could have been incorporated into the study. More
studies within HCI and consumer psychology are needed to pinpoint the mechanisms that
drive individuals to accept and adopt SHT and investigate what potential behavioural and
psychological interventions may have to increase (Carthy et al., 2020). Finally, a living lab
using real-time techniques to measure stress levels, such as Salivary Biomarkers
(Chojnowska et al., 2021), could assess satisfaction, frustration and technophobia levels
while using SHT give the study a physiological element which would add weight to both the

studies.



103

2.5. References

Achen, A. C., & Stafford, F. P. (2005). Data quality of housework hours in the panel study of income
dynamics: who really does the dishes? Ann Arbor: University of Michigan.

Admiraal, W., van Vugt, F., Kranenburg, F., Koster, B., Smit, B., Weijers, S., & Lockhorst, D.
(2016). Preparing pre-service teachers to integrate technology into K—12 instruction:
Evaluation of a technology-infused approach. Technology, Pedagogy and Education, 26(1),
105-120. https://doi.org/10.1080/1475939x.2016.1163283

Adobe Follow (2018). 2018 Adobe Consumer Content Survey. Share and Discover Knowledge on
SlideShare.

Agha, S., & Saeed, M. (2015). Factors Influencing Customer Acceptance of Online Banking in
Pakistan and the Moderating Effect of Technophobia. Journal of Marketing and Consumer
Research, 12, 55-66.

Agogo,D., & Hess, T.J. (2018). “How does tech make you feel?” A review and examination of
negative affective responses to technology use. European Journal of Information Systems,
27(5), 570-599. https://doi.org/10.1080/0960085x.2018.1435230

Aguiar, B., Velazquez, R., & Aguiar, J. (2019). Innovacion docente y empleo de las TIC en la
Educacién Superior. Revista Espacios, 40(2), 1-8.

Ahmad, S., Kamba, M., & Usman, M. (2012). Technophobia versus ICT Acceptance Use in
Teaching and Learning among Academic Staff of Universities in Northern Nigeria. BERA

Conferences, 2012.



104

Ahmad, M., Younis, T., Habib, M. A., Ashraf, R., & Ahmed, S. H. (2019). A review of current
security issues in internet of things. Recent Trends and Advances in Wireless and loT-
Enabled Networks, 11-23. https://doi.org/10.1007/978-3-319-99966-1_2

Ajzen, 1. (1985). From intentions to actions: A theory of planned behavior. Action Control, 11-39.
https://doi.org/10.1007/978-3-642-69746-3_2

Al-rahmi, W. M., Alias, N., Othman, M. S., Ahmed, L., Zeki, A. M., & Saged, A.A. (2017). Social
media use, collaborative learning and students’ academic performance: a systematic literature
review of theoretical models. Journal of theoretical and applied information technology, 95,
5399-5414.

Alaiad, A., & Zhou, L. (2015). Patients' behavioral intentions toward using WSN based Smart Home
Healthcare Systems: An empirical investigation. 2015 48th Hawaii International Conference
on System Sciences. https://doi.org/10.1109/hicss.2015.104

Aldossari, M. Q., & Sidorova, A. (2018). Consumer acceptance of internet of things (I0T): Smart
home context. Journal of Computer Information Systems, 60(6), 507-517.
https://doi.org/10.1080/08874417.2018.1543000

Alsulami, M. H., & Atkins, A. S. (2016). Factors influencing ageing population for adopting ambient
assisted living technologies in the Kingdom of Saudi Arabia. Ageing International, 41(3),
227-239. https://doi.org/10.1007/s12126-016-9246-6

American Psychological Association. (2019, March 15). Mental health issues increased significantly
in young adults over last decade. Shift may be due in part to rise of digital media, study
suggests. ScienceDaily

Anderson, M. (2015). Men catch up with women on overall social media use. Pew Research Center.

Anderberg, P., Eivazzadeh, S., & Berglund, J. S. (2019). A novel instrument for measuring older
people’s attitudes toward technology (TechPH): Development and validation. Journal of

Medical Internet Research, 21(5),e13951. https://doi. org/10.2196/13951



105

Angwin, J. (2010). The web's new Gold mine: Your secrets. The Wall Street Journal.

Ardito, L., Barbato, L., Mori, P., & Saracino, A. (2022). Preserving privacy in the globalized smart
home: The sifis-home project. IEEE Security & Privacy, 20(1), 33—44.
https://doi.org/10.1109/msec.2021.3118561

Araj, V. (2022, May 12). How your home can affect your well-being. How Your Home Can Affect
Your Well-Being | Rocket Mortgage.

Archer, D. (2013). Smartphone addiction. Psychology Today.

Aronson, E., Wilson, T. D., & Sommers, S. R. (2007). Social psychology. Pearson Education India.

Arshad, A., Khan, S., Alam, A., Ahmad, F., & Tasnim, R. (2014). A study on health monitoring
system: recent advancement. [IUM Engineering Journal, 15(2).

Aznar-Diaz, 1., Romero-Rodriguez, J.-M., Garcia-Gonzdlez, A., & Ramirez-Montoya, M.-S. (2020).
Mexican and Spanish University Students’ internet addiction and academic procrastination:
Correlation and potential factors. PLOS ONE, 15(5).
https://doi.org/10.1371/journal .pone.0233655

Bader, C., Baker, J. O., & Mencken, F. C. (2017). Paranormal america: Ghost encounters, Ufo
sightings, Bigfoot Hunts, and other curiosities in religion and culture. New York University
Press.

Ballano, S., Uribe, A .-C., & Munté-Ramos, R-A. (2014). Young users and the digital divide:
Readers, participants or creators on internet? Communication & Society, 27(4), 147-156.
https://doi.org/10.15581/003.27.35982

Buabbas, A.J., Al-Mass, M. A., Al-Tawari, B. A., & Buabbas, M. A. (2020). The detrimental
impacts of smart technology device overuse among school students in Kuwait: A cross-
sectional survey. BMC Pediatrics, 20(1). https://doi.org/10.1186/s12887-020-02417-x

Bakir, V. (2021). Freedom or security? mass surveillance of citizens. Handbook of Global Media

Ethics, 939-959. https://doi.org/10.1007/978-3-319-32103-5_47



106

Baloglu, M., & Cevik, V. (2008). Multivariate effects of gender, ownership, and the frequency of use
on computer anxiety among high school students. Computers in Human Behavior, 24(6),
2639-2648. https://doi.org/10.1016/j.chb.2008.03.003

Balta-Ozkan, N., Davidson, R., Bicket, M., & Whitmarsh, L. (2013). Social barriers to the adoption
of Smart Homes. Energy Policy, 63,363-374. https://doi.org/10.1016/j.enpol.2013.08.043

Barnhart, B. (2022). Social media demographics to inform your Brand's strategy in 2022. Sprout
Social.

Barrientos-Gutierrez, 1., Lozano, P., Arillo-Santillan, E., Morello, P., Mejia, R., & Thrasher, J. F.
(2019). “technophilia”: A new risk factor for electronic cigarette use among early
adolescents? Addictive Behaviors, 91, 193-200. https://doi.org/10.1016/j.addbeh.2018.09.004

Bartholomew, K. J., Ntoumanis, N., Ryan, R. M., Bosch, J. A., & Thggersen-Ntoumani, C. (2011).
Self-determination theory and diminished functioning. Personality and Social Psychology
Bulletin, 37(11), 1459-1473. https://doi.org/10.1177/0146167211413125

Beckhusen, J. (2016a). Occupations in information technology. US Department of Commerce,
Economics and Statistics Administration, US Census Bureau.

Beckhusen, B. (2016b). Mobile Apps and the ultimate addiction to the Smartphone: A
comprehensive study on the consequences of society’s mobile needs.

Benbasat, I., & Barki, H. (2007). Quo vadis TAM? Journal of the Association for Information
Systems, 8,212-218

Beugelsdijk, S., Kostova, T., & Roth, K. (2016). An overview of Hofstede-inspired country-
level culture research in international business since 2006. Journal of International Business
Studies, 48(1), 30-47. https://doi.org/10.1057/s41267-016-0038-8

Baudier, P., Ammi, C., & Deboeuf-Rouchon, M. (2020). Smart home: Highly-educated students'
acceptance. Technological Forecasting and Social Change, 153, 119355.

https://doi.org/10.1016/j.techfore.2018.06.043



107

Bem, D.J., & Allen, A. (1974). On predicting some of the people some of the time: The search for
cross-situational consistencies in behavior. Psychological Review, 81(6), 506-520.
https://doi.org/10.1037/h0037130

Beyens, 1., Frison, E., & Eggermont, S. (2016). “I don’t want to miss A thing”: Adolescents’ fear of
missing out and its relationship to adolescents’ social needs, Facebook use, and Facebook
related stress. Computers in Human Behavior, 64, 1-8.
https://doi.org/10.1016/j.chb.2016.05.083

Bheemaiah, A. K. (2021). Voice user interface for the neurodiversant.
https://doi.org/10.31234/osf.io/rnykw

Binder, F. P, Pohlchen, D., Zwanzger, P., & Spoormaker, V. 1. (2022). Facing your fear in
immersive virtual reality: Avoidance behavior in specific phobia. Frontiers in Behavioral
Neuroscience, 16. https://doi.org/10.3389/fnbeh.2022.827673

Blumberg, V. S., & Kauffeld, S. (2021). Kompetenzen und Wege der Kompetenzentwicklung in der
industrie 4.0. Gruppe. Interaktion. Organisation. Zeitschrift Fiir Angewandte
Organisationspsychologie (GIO). https://doi.org/10.1007/s11612-021-00579-5

Bluszcz, M. A., & Quan, S.Z. (2016). Cultural Comparison Between China and Germany Based On
Hofstede And Globe. International Journal Of Marketing, Financial Services & Management
Research, 5(10), 58-68.

Bouazza, H., Said, B., & Zohra Laallam, F. (2022). A hybrid IOT services recommender system
using social IOT. Journal of King Saud University - Computer and Information Sciences,
34(8),5633-5645. https://doi.org/10.1016/j.jksuci.2022.02.003

Boyd, D. R., & Bee, H. L. (2019). Lifespan development. Pearson.

Brambilla, S., Boccignone, G., Borghese, N., & Ripamonti, L. (2022). Between the buttons: Stress

assessment in video games using players’ behavioural data. Proceedings of the 6th



108

International Conference on Computer-Human Interaction Research and Applications.
https://doi.org/10.5220/0011546400003323

Brauner, P., van Heek, J., & Ziefle, M. (2017). Age, gender, and technology attitude as factors for
acceptance of smart interactive textiles in home environments - towards a smart textile
technology acceptance model. Proceedings of the 3rd International Conference on
Information and Communication Technologies for Ageing Well and e-Health.
https://doi.org/10.5220/0006255600130024

Breda, T., & Napp, C. (2019). Girls’ comparative advantage in reading can largely explain the
gender gap in math-related fields. Proceedings of the National Academy of Sciences, 116(31),
15435-15440. https://doi.org/10.1073/pnas.1905779116

Brich, J., Walch, M., Rietzler, M., Weber, M., & Schaub, F. (2017). Exploring end user
programming needs in Home Automation. ACM Transactions on Computer-Human
Interaction, 24(2), 1-35. https://doi.org/10.1145/3057858

Brosnan, M. J. (1998). The impact of computer anxiety and self-efficacy upon performance. Journal
of Computer Assisted Learning, 14(3),223-234. https://doi.org/10.1046/j.1365-
2729.1998.143059 .x

Brosnan, M. J. (2002). Technophobia: The psychological impact of information technology.
Routledge.

Brynjolfsson, E., Horton, J., Ozimek, A., Rock, D., Shar-ma, G., & TuYe, H.-Y. (2020). Covid-19
and remote work: An early look at US data. National Bureau of Economic Research.
https://doi.org/10.3386/w27344

Burgess, D., & Borgida, E. (1999). Who women are, who women should be: Descriptive and
prescriptive gender stereotyping in sex discrimination. Psychology, Public Policy, and Law,

5(3), 665-692. https://doi.org/10.1037/1076-8971.5.3.665



109

Bunz, U., Curry, C., & Voon, W. (2007). Perceived versus actual computer-email-web fluency.
Computers in Human Behavior, 23(5), 2321-2344. https://doi.org/10.1016/j.chb.2006.03.008

Burtch, G., & Chan, J. (2019). Investigating the relationship between medical crowdfunding and
personal bankruptcy in the United States: Evidence of a digital divide. MIS Quarterly, 43(1),
237-262. https://doi.org/10.25300/misq/2019/14569

Cai, Z., Fan, X., & Du, J. (2017). Gender and attitudes toward technology use: A meta-analysis.
Computers & Education, 105, 1-13. https://doi.org/10.1016/j.compedu.2016.11.003

Calvo, R. A., Peters, D., Vold, K., & Ryan, R. M. (2020). Supporting human autonomy in Al
systems: A Framework for Ethical Enquiry. Ethics of Digital Well-Being. Philosophical
Studies Series, 140. https://doi.org/10.1007/978-3-030-50585-1_2

Cannizzaro, S., Procter, R., Ma, S., & Maple, C. (2020). Trust in the smart home: Findings from a
Nationally Representative Survey in the UK. PLOS ONE, 15(5).
https://doi.org/10.1371/journal.pone.0231615

Carbonell, X., Chamarro, A., Oberst, U., Rodrigo, B., & Prades, M. (2018). Problematic use of the
internet and smartphones in University Students: 2006-2017. Journal of Behavioral
Addictions, 7(2). https://doi.org/10.20944/preprints201801.0236.v1

Carthy, P., Lunn, P. D., & Lyons, S. (2020). Demographic variation in active consumer behaviour:
On-line search for retail broadband services. Heliyon, 6(7).
https://doi.org/10.1016/j.heliyon.2020.e04478

Cavdar Aksoy, N., Kocak Alan, A., Tumer Kabadayi, E., & Aksoy, A. (2020). Individuals' intention
to use sports wearables: The moderating role of Technophobia. International Journal of
Sports Marketing and Sponsorship, 21(2), 225-245. https://doi.org/10.1108/ijsms-08-2019-

0083



110

Chen, L., & Aklikokou, A. K. (2019). Determinants of E-government adoption: Testing the
mediating effects of perceived usefulness and perceived ease of use. International Journal of
Public Administration, 43(10), 850—-865. https://doi.org/10.1080/01900692.2019.1660989

Chen, K .-C., & Jang, S.-J. (2010). Motivation in online learning: Testing a model of self-
determination theory. Computers in Human Behavior, 26(4), 741-752.
https://doi.org/10.1016/j.chb.2010.01.011

Chen, B., Vansteenkiste, M., Beyers, W., Boone, L., Deci, E. L., Van der Kaap-Deeder, J.,
Duriez, B., Lens, W., Matos, L., Mouratidis, A., Ryan, R. M., Sheldon, K. M., Soenens, B.,
Van Petegem, S., & Verstuyf, J. (2014). Basic psychological need satisfaction, need
frustration, and need strength across four cultures. Motivation and Emotion, 39(2),216-236.
https://doi.org/10.1007/s11031-014-9450-1

Chen,J. V., Yen, D. C., & Chen, K. (2009). The acceptance and diffusion of the innovative smart
phone use: A case study of a delivery service company in Logistics. Information &
Management, 46(4), 241-248. https://doi.org/10.1016/j.im.2009.03.001

Chilwin, K., Trisilla, J., Matthew, S., Kartono, R., & Sundjaja, A. (2020). How Self-Efficacy Could
Relate To Tam Theory For M-Wallet Due To Technophobia In Jakarta And Surrounding
Areas. Psychology and Education, 59(9), 377-386.

Chepurna, M., & Criado, J. R. (2021). What motivates and deters users’ online co-creation? The
role of cultural and socio-demographic factors. Spanish Journal of Marketing — ESIC,
25(2),258-279. https://doi.org/10.1108/SIME-10-2020-0176

Chou, C. (2003). Incidences and correlates of Internet anxiety among high school teachers in
Taiwan. Computers in Human Behavior, 19,731-749.

Chirkov, V., Ryan, R. M., Kim, Y., & Kaplan, U. (2003). Differentiating autonomy from

individualism and independence: A self-determination theory perspective on internalization



111

of cultural orientations and well-being. Journal of Personality and Social Psycho-logy, 84,
97-110.

Chojnowska, S., Ptaszyfiska-Sarosiek, 1., Kepka, A., Kna§, M., & Waszkiewicz, N. (2021). Salivary
biomarkers of stress, anxiety, and depression. Journal of Clinical Medicine, 10(3),517.
https://doi.org/10.3390/jcm 10030517

Chuah, S. H.-W ., Rauschnabel, P. A., Krey, N., Nguyen, B., Ramayah, T., & Lade, S. (2016).
Wearable technologies: The role of usefulness and visibility in smartwatch adoption.
Computers in Human Behavior, 65, 276-284. https://doi.org/10.1016/j.chb.2016.07.047

Chung, H., Iorga, M., Voas, J., & Lee, S. (2017). “Alexa, can I trust you?” Computer, 50(9), 100—
104. https://doi.org/10.1109/mc.2017.3571053

Chung, J. (2017). The Role of Culture in Adopting Smart Home Technologies. Handbook of Smart
Homes, Health Care and Well-Being, 529-542.

Chung, W. (2016). Social Media Analytics: Security and Privacy Issues. Journal of Information
Privacy and Security, 12(3), 105-106. https://doi.org/10.1080/15536548.2016.1213994

Cimperman, M., Brenc¢i¢, M. M., Trkman, P., & Stanonik, M. D. L. (2013). Older adults’ perceptions
of home telehealth services. Telemedicine and e-Health, 19(10), 786-790.
https://doi.org/10.1089/tm;j.2012.0272

Clark, K. (2019, June 11). Here's Mary Meeker's 2019 internet trends report. TechCrunch.

Commonwealth Secretariat. (2020). State of the Digital Economy in the Commonwealth.
Commonwealth Secretariat.

Costa, S., Ingoglia, S., Inguglia, C., Liga, F., Lo Coco, A., & Larcan, R. (2017). Psychometric
evaluation of the basic psychological need satisfaction and frustration scale (BPNSFS) in
Italy. Measurement and Evaluation in Counseling and Development, 51(3), 193-206.

https://doi.org/10.1080/07481756.2017.1347021



112

Coelho, J., & Duarte, C. (2016). A literature survey on older adults’ use of social network services
and social applications. Computers in Human Behavior, 58, 187-205.
https://doi.org/10.1016/j.chb.2015. 12.053.

Comunello, F., Fernandez Ardevol, M., Mulargia, S., & Belotti, F. (2017). Women, youth and
everything else: Age-based and gendered stereotypes in relation to digital technology among
elderly Italian mobile phone users. Media, Culture & Society, 39(6), 798-815.
https://doi.org/10.1177/0163443716674363

Cook, D.J. (2012). How smart is your home? Science, 335(6076), 1579-1581.
https://doi.org/10.1126/science.1217640

Coulthard, D., & Keller, S. (2012). Technophilia, neo-luddism, edependency and the judgement of
thamus. Journal of Information, Communication and Ethics in Society, 10(4),262-272.
https://doi.org/10.1108/14779961211285881

Cvencek, D., Meltzoff, A. N., & Greenwald, A. G. (2011). Math-gender stereotypes in elementary
school children. Child Development, 82(3), 766—779. https://doi.org/10.1111/.1467-
8624.2010.01529 x

Cuddy, M. M., Swanson, D. B., & Clauser, B. E. (2008). A multilevel analysis of examinee gender
and USMLE Step 1 performance. Academic Medicine, 83(Supplement).
https://doi.org/10.1097/acm.0b013e318183cd65

Dabbagh, M., & Rayes, A. (2016). Internet of things security and privacy. Internet of Things From
Hype to Reality, 195-223. https://doi.org/10.1007/978-3-319-44860-2_8

Dahl, D., & Bergmark, K. H. (2020). Problematic internet use: A scoping review — longitudinal
research on a contemporary social problem, 2006-2017. Nordic Studies on Alcohol and

Drugs, 37(6),497-525. https://doi.org/10.1177/1455072520941997



113

Dai, C., Lai, J., Lui, X., Li, P., & Chao, H. (2019). Human Behavior Deep Recognition Architecture
for Smart City Applications in the 5G Environment. /IEEE Network, 33(5).
doi1:10.1109/MNET.2019.1800310
Darko. (2022, June 12). Instagram demographics 2022: Age, gender, and more: WBL. Writer's
Block Live.
Daruwala, N., & Oberst, U. (2022). A Cross Cultural Investigation of individuals’ acceptance of
smart home technology: The role of needs satisfaction. Aloma: Revista De Psicologia,
Ciencies De L'Educacio i De L'Esport, 40(2),33-45.
https://doi.org/10.51698/aloma.2022.40.2.33-45
Davis, F. D. (1989). Perceived usefulness, perceived ease of use, and user acceptance of Information
Technology. MIS Quarterly, 13(3), 319. https://doi.org/10.2307/249008
Davis, F. D., Bagozzi, R. P., & Warshaw, P. R. (1989). User Acceptance of Computer Technology:
A Comparison of Two Theoretical Models. Management Science, 35(8), 982-1003.
Davis, F. D. (1993). User acceptance of information technology: System characteristics, user
perceptions and behavioral impacts. International Journal of Man-Machine Studies, 38(3),
475-487. https://doi.org/10.1006/imms.1993.1022
de Boer, P. S., van Deursen, A.J. A. M., & van Rompay, T. J. L. (2019). Accepting the internet-of-
things in our homes: The role of User Skills. Telematics and Informatics, 36, 147-156.
https://doi.org/10.1016/j.tele.2018.12.004
De Cremer, D., Nguyen, B., & Simkin, L. (2017). The Integrity Challenge of the Internet-of-things
(IOT): On understanding its Dark Side. Journal of Marketing Management, 33(1-2), 145—
158. https://doi.org/10.1080/0267257x.2016.1247517

Deci, E. L., & Ryan, R. M. (1985). The general causality orientations scale: Self-determination in
personality. Journal of Research in Personality,19(2), 109-134. doi:10.1016/0092-

6566(85)90023-6



114

Deci, E. L., & Ryan, R. M. (2002). Self-determination research: Reflections and future directions.

De Haan, J. D., Huysmans, F., & Steyaert, J. (2002). At Home in a Digital World. The Hague:SCP.

Demetriou, C., Ozer, B. U., & Essau, C. A. (2015). Self-report questionnaires. The Encyclopedia of
Clinical Psychology, 1-6. https://doi.org/10.1002/9781118625392.wbecp507

Darby, S.J. (2017). Smart Technology in the home: Time for more clarity. Building Research &
Information, 46(1), 140—147. https://doi.org/10.1080/09613218.2017.1301707

Delgosha, M. S., & Hajiheydari, N. (2021). How human users engage with consumer robots? A dual
model of psychological ownership and trust to explain post-adoption behaviours. Computers
in Human Behavior, 117, 106660. https://doi.org/10.1016/j.chb.2020.106660

Deloitte (2020). Build it and they will embrace it. Deloitte Insights.

de Souza e Silva, A. (2017). pokémon go as an HRG: Mobility, sociability, and surveillance in
hybrid spaces. Mobile Media & Communication, 5(1),20-23.
https://doi.org/10.1177/2050157916676232

Dickinson, E. (2022, November 3). Australian IOT home market hits $1B. ARN.

Diekman, A. B., & Steinberg, M. (2013). Navigating social roles in pursuit of important goals: A
communal goal congruity account of stem pursuits. Social and Personality Psychology
Compass, 7(7),487-501. https://doi.org/10.1111/spc3.12042

Di Giacomo, D., Ranieri, J., D’Amico, M., Guerra, F., & Passafiume, D. (2019). Psychological
barriers to digital living in older adults: Computer anxiety as predictive mechanism for
technophobia. Behavioral Sciences, 9(9), 96. https://doi.org/10.3390/bs9090096 International
Journal of Multicultural and Multireligious Understanding, 6(2), 627.
https://doi.org/10.18415/ijmmu.v6i2.706

Dijk,J. A. (2017). Digital Divide: Impact of Access. The International Encyclopedia of Media

Effects, 1-11. https://doi.org/10.1002/9781118783764 .wbieme0043



115

Dittmar, H., Bond, R., Hurst, M., & Kasser, T. (2014). The relationship between materialism and
personal well-being: A meta-analysis. Journal of Personality and Social Psychology, 107(5),
879-924. https://doi.org/10.1037/a0037409

Dixon, S. (2022). U.S. Instagram reach by gender 2021 . Statista.

Dogruel, L., Joeckel, S., & Bowman, N. D. (2015). The use and acceptance of New Media
Entertainment Technology by elderly users: Development of an expanded technology
acceptance model. Behaviour & Information Technology, 34(11), 1052—-1063.
https://doi.org/10.1080/0144929x.2015.1077890

Donat, E., Brandtweiner, R., & Kerschbaum, J. (2009). Attitudes and the digital divide: Attitude
Measurement as instrument to predict internet usage. Informing Science: The International
Journal of an Emerging Transdiscipline, 12, 037-056. https://doi.org/10.28945/427

dos Santos, T. D., & Santana, V. F. (2018). Computer anxiety and interaction. Proceedings of the
15th International Web for All Conference. https://doi.org/10.1145/3192714.3192825

Durodolu, O. O. (2016). Technology Acceptance Model as a predictor of using information system’
to acquire information literacy skills.

Dzindolet, M. T., Peterson, S. A., Pomranky, R. A., Pierce, L. G., & Beck, H. P. (2003). The role of
trust in Automation Reliance. International Journal of Human-Computer Studies, 58(6), 697—
718. https://doi.org/10.1016/s1071-5819(03)00038-7

Edison, S. W., & Geissler, G. L. (2003). Measuring attitudes towards general technology:
Antecedents, hypotheses and scale development. Journal of Targeting, Measurement and
Analysis for Marketing, 12(2), 137-156.

Elena-Bucea, A., Cruz-Jesus, F., Oliveira, T., & Coelho, P. S. (2021). Assessing the role of age,
education, gender and income on the digital divide: evidence for the European Union.

Information Systems Frontiers, 23(4), 1007-1021.



116

Elhai, J. D., Dvorak, R. D., Levine, J. C., & Hall, B. J. (2017). Problematic smartphone use: A
conceptual overview and systematic review of relations with anxiety and depression
psychopathology. Journal of Affective Disorders, 207,251-259.
https://doi.org/10.1016/j.jad.2016.08.030

Elhai, J. D., Yang, H., & Montag, C. (2021). Fear of missing out (FOMO): Overview, theoretical
underpinnings, and literature review on relations with severity of negative affectivity and
problematic technology use. Brazilian Journal of Psychiatry, 43(2), 203-209.
https://doi.org/10.1590/1516-4446-2020-0870

Eskhita, R., Manda, V. K., & Hlali, A. (2021). Dubai and Barcelona as Smart Cities: Some
reflections on data protection law and privacy. Environmental Policy and Law, 51(6), 403—
407. https://doi.org/10.3233/epl-210023

Esteve-Mon, F. M., Llopis, M. A., & Adell-Segura, J. (2020). Digital Competence and
computational thinking of student teachers. International Journal of Emerging Technologies
in Learning (IJET), 15(02), 29. https://doi.org/10.3991/ijet.v15102.11588

European Commission. (2014). Dataset of Eurobarometer Survey on Public Attitudes Towards
Robots. Shaping Europe's digital future

Faloye, S. T., Ranjeeth, S., & Sonny Ako-Nai, M. A. (2022). Impact of technophobia on the digital
divide. A preliminary case study in the Eastern Cape Province of South Africa. 2022 IST-
Africa Conference (IST-Africa). https://doi.org/10.23919/ist-africa56635.2022.9845655

Fan, X., Xie, Q., Li, X., Huang, H., Wang, J., Chen, S., Xie, C., & Chen, J. (2017). Activity
recognition as a service for Smart Home: Ambient Assisted Living Application Via Sensing
Home. 2017 IEEE International Conference on AI & Mobile Services (AIMS).
https://doi.org/10.1109/aims.2017.29

Fannakhosrow, M., Nourabadi, S., Ngoc Huy, D. T., Dinh Trung, N., & Tashtoush, M. A. (2022). A

comparative study of information and communication technology (ict)-based and



117

conventional methods of instruction on learners’ academic enthusiasm for L2 learning.
Education Research International, 2022, 1-8. https://doi.org/10.1155/2022/5478088

Fardouly, J., Diedrichs, P. C., Vartanian, L. R., & Halliwell, E. (2015). Social comparisons on social
media: The impact of facebook on young women's body image concerns and mood. Body
Image, 13,38-45. https://doi.org/10.1016/j.bodyim.2014.12.002

Fehr, E., & Fischbacher, U. (2004). Third party punishment and social norms. SSRN Electronic
Journal. https://doi.org/10.2139/ssrn.495443

Feldman, R. (2018, August 10). Almost a quarter of Britons now own one or more smart home
devices. YouGov.

Ferreira, L., & Oliveira, L. (2014). The Myth of the Brave New Web Man. 6TH International
Conference on Education and New Learning Technologies, 6777-6785.

Fishbein, M., & Ajzen, 1. (1975). Belief, attitude, intention and behavior: An introduction to
theory and research. Reading, MA: Addison-Wesley.

Fishbein, M., & Ajzen, 1. (1977). Belief, attitude, intention and behavior: An introduction to theory
and research. Contemporary Sociology, 6(2), 244. https://doi.org/10.2307/2065853

Folorunsho, A., & Palaiologou, 1. (2019). The digital divide : Access, skills, use and ideological
barriers. Early Learning in the Digital Age, 109-120.
https://doi.org/10.4135/9781526463173.n8

Fortunati, L. (2017). Robotization and the domestic sphere. New Media & Society, 20(8),2673—
2690. https://doi.org/10.1177/1461444817729366

Furszyfer Del Rio, D. D., Sovacool, B. K., & Martiskainen, M. (2021). Controllable, frightening, or
fun? exploring the gendered dynamics of Smart Home Technology Preferences in the United
Kingdom. Energy Research & Social Science, 77, 102105.

https://doi.org/10.1016/j.erss.2021.102105



118

Gao, L., & Bai, X. (2014). A unified perspective on the factors influencing consumer acceptance of
internet of things technology. Asia Pacific Journal of Marketing and Logistics, 26(2),211—
231. https://doi.org/10.1108/apjml-06-2013-0061

Garcia, F., Serra, E., Garcia, O., Martinez, ., & Cruise, E. (2019). A third emerging stage for the
current Digital Society? optimal parenting styles in Spain, the United States, Germany, and
Brazil. International Journal of Environmental Research and Public Health, 16(13),2333.
https://doi.org/10.3390/ijerph16132333

Garcon, L., Khasnabis, C., Walker, L., Nakatani, Y., Lapitan, J., Borg, J., Ross, A., & Velazquez
Berumen, A. (2016). Medical and Assistive Health Technology: Meeting the needs of aging
populations: Table 1. The Gerontologist, 56(Suppl 2). https://doi.org/10.1093/geront/gnw005

Gasco-Hernandez, M. (2018). Building a smart city. Communications of the ACM, 61(4), 50-57.
https://doi.org/10.1145/3117800

Gilbert, D., Lee-Kelley, L., & Barton, M. (2003). Technophobia, gender influences and consumer
decision-making for technology-related products. European Journal of Innovation
Management, 6(4),253-263. https://doi.org/10.1108/14601060310500968

Gilly, M., Celsi, M., & Schau, H. (2012). It don't come easy: Overcoming obstacles to technology
use within a resistant consumer group. Journal of Consumer Affairs, 46(1), 62—89.
https://doi.org/10.1111/j.1745-6606.2011.01218 .x

Gimpel, H., Graf, V., & Graf-Drasch, V. (2020). A comprehensive model for individuals’ acceptance
of Smart Energy Technology — a meta-analysis. Energy Policy, 138,111196.
https://doi.org/10.1016/j.enpol.2019.111196

Golishsays, K. (2022, January 5). Snapchat Demographic stats: How many people use Snapchat in

2022 ? Backlinko.



119

Gomez, C., Chessa, S., Fleury, A., Roussos, G., & Preuveneers, D. (2019). Internet of things for
enabling smart environments: A technology-centric perspective. Journal of Ambient
Intelligence and Smart Environments, 11(1), 23-43. https://doi.org/10.3233/ais-180509

Gomez-Lumbreras, A., Ferrer, P., Ballarin, E., Sabaté, M., Vidal, X., Andretta, M., Coma, A., &
Ibafez, L. (2019). Study of antidepressant use in 5 European settings. Could economic,
sociodemographic and cultural determinants be related to their use? Journal of Affective
Disorders, 249, 278-285. https://doi.org/10.1016/j.jad.2019.01.039

Good, C., Rattan, A., & Dweck, C. S. (2012). Why do women opt out? sense of belonging and
women's representation in mathematics. Journal of Personality and Social Psychology,
102(4),700-717. https://doi.org/10.1037/a0026659

Goodhue, D. L., & Thompson, R. L. (1995). Task-technology fit and individual performance. MIS
Quarterly, 19(2), 213. https://doi.org/10.2307/249689

Gordon, W. (2020, November 26). Can I save money by buying a 'dumb' tv? Wired.

Gordon, M., Killey, M., Shevlin, M., Mcllroy, D., & Tierney, K. (2003). The factor structure of the
computer anxiety rating scale and the Computer Thoughts Survey. Computers in Human
Behavior, 19(3),291-298. https://doi.org/10.1016/s0747-5632(02)00061-4

Gorriz, C., & Gargallo, A. (2010). Review of Information Society State in Spain. Revista Facultad
De Ciencias Economicas, 18(1), 43-60.

Gram-Hanssen, K., Mechlenborg, M., Madsen, L. V., & Hansen, A. R. (2017). Gender and ethical
consumption of energy in smart homes. Journals of Consumer Ethics, 1(2),111-119.
https://journal.ethicalconsumer.org/journal-issues

Gray, T.J., Gainous, J., & Wagner, K. M. (2016). Gender and the digital divide in Latin America*.

Social Science Quarterly, 98(1), 326-340. https://doi.org/10.1111/ssqu.12270



120

Graziano, W. G., Habashi, M. M., & Woodcock, A. (2011). Exploring and measuring differences in
person—thing orientations. Personality and Individual Differences, 51(1), 28-33.
https://doi.org/10.1016/j.paid.2011.03.004

Graziano, W. G., Habashi, M. M., Evangelou, D., & Ngambeki, I. (2012). Orientations and
motivations: Are you a “People person,” a “Thing person,” or both? Motivation and Emotion,
36(4),465-477. https://doi.org/10.1007/s11031-011-9273-2

Greenfield, P., & Yan, Z. (2006). Children, adolescents, and the internet: A new field of inquiry in
developmental psychology. Developmental Psychology, 42(3),391-394.
https://doi.org/10.1037/0012-1649.42.3.391

Greenough, J. (2016). The US smart home market has been struggling - here's how and why the
market will take off. Business Insider.

Grguri¢, A. (2012). ICT towards elderly independent living. Aal Forum 2012.

Griffith, D. A., Hu, M. Y., & Ryans, J. K. (2000). Process standardization across intra- and inter-
cultural relationships. Journal of International Business Studies, 31(2), 303-324.
https://doi.org/10.1057/palgrave.jibs.8490908

Grodek-Szostak, Z., Siguencia, L. O., Niemczyk, A., & Seweryn, R. (2021). Digital exclusion of
elderly citizens: Polish experiences based on the project Adult Social Inclusion in a Digital
Environment (ASIDE). Ekonomia, 27(4), 53-62.

Gross, T. (2019, October 8). Whistleblower explains how Cambridge Analytica helped fuel U.S.
'insurgency’. NPR.

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. https://doi.org/10.1016/j.future.2013.01.010

Guzman-Parra, J., Barnestein-Fonseca, P., Guerrero-Pertifiez, G., Anderberg, P., Jimenez-Fernandez,

L., Valero-Moreno, E., Goodman-Casanova, J. M., Cuesta-Vargas, A., Garolera, M.,



121

Quintana, M., Garcia-Betances, R. 1., Lemmens, E., Sanmartin Berglund, J., & Mayoral-
Cleries, F. (2020). Attitudes and use of information and communication technologies in older
adults with mild cognitive impairment or early stages of dementia and their caregivers:
Cross-sectional study. Journal of Medical Internet Research, 22(6).
https://doi.org/10.2196/17253

Haines, E. L., Deaux, K., & Lofaro, N. (2016). The Times they are a-changing ... or are they not? A
comparison of gender stereotypes, 1983-2014. Psychology of Women Quarterly, 40(3), 353—
363. https://doi.org/10.1177/0361684316634081

Hargittai, E. (2002). Second-level digital divide: Differences in people's online skills. First Monday,
7(4). https://doi.org/10.5210/fm.v714.942

Hargittai, E., & Hsieh, Y. P. (2012). Succinct survey measures of web-use skills. Social Science
Computer Review, 30(1), 95-107. https://doi.org/10.1177/0894439310397146

Hargittai, E., & Walejko, G. (2008). The Participation Divide: Content Creation and sharing in the
digital AGEL. Information, Communication & Society, 11(2),239-256.
https://doi.org/10.1080/13691180801946150

Helsper, E. (2008). Digital inclusion: an analysis of social disadvantage and the information society.
Department for Communities and Local Government.

Helsper, E. J., & Eynon, R. (2013). Distinct skill pathways to digital engagement. European Journal
of Communication, 28(6), 696-713.

Hew, T.-S., & Kadir, S. L. (2016). Predicting the acceptance of cloud-based Virtual Learning
Environment: The roles of self determination and channel expansion theory. Telematics and
Informatics, 33(4), 990-1013. https://doi.org/10.1016/j.tele.2016.01.004

Hew, J.-J., Leong, L.-Y., Tan, G. W.-H., Ooi, K.-B., & Lee, V.-H. (2019). The age of mobile social
commerce: An artificial neural network analysis on its resistances. Technological

Forecasting and Social Change, 144, 311-324 https://doi.org/10.1016/j.techfore.2017.10.007



122

Higueras-Castillo, E., Liébana-Cabanillas, F. J., Mufioz-Leiva, F., & Molinillo, S. (2019). The role
of collectivism in modeling the adoption of renewable energies: A cross-cultural approach.
International Journal of Environmental Science and Technology, 16(4), 2143-2160.
https://doi.org/10.1007/s13762-019-02235-4

Hogan, M. (2008). Age differences in Technophobia: An Irish study. Information Systems
Development, 117-130. https://doi.org/10.1007/978-0-387-68772-8_10

Hong, A.,Nam, C., & Kim, S. (2020). What will be the possible barriers to consumers’ adoption of
Smart Home Services? Telecommunications Policy, 44(2), 101867.
https://doi.org/10.1016/j.telpol.2019.101867

Hofstede, G. (2011). Dimensionalizing cultures: The Hofstede model in context. Online
Readings in Psycho-logy and Culture, 2(1). https://doi.org/10.9707/2307-0919.1014

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. https://doi.org/10.1108/ejm-12-2016-0794

Hudson, J., Orviska, M., & Hunady, J. (2019). People’s attitudes to Autonomous Vehicles.
Transportation Research Part A: Policy and Practice, 121, 164—176.
https://doi.org/10.1016/j.tra.2018.08.018

Hwang, L.-A., Vaithilingam, S., Nair, M., & Ng, J. W. (2021). Nurturing academic enthusiasm and
creativity among children from vulnerable communities: The Role of Computers. Behaviour
& Information Technology, 41(12),2596-2615.
https://doi.org/10.1080/0144929x.2021.1938227

ITU. (2020). Women, ICT and emergency telecommunications - opportunities and constraints. ITU.

Jahan, N., Hosen Shawon, M. A, Sadia, F., Nitu, D. K., Ribon, M. E., & Mahmud, I. (2021).

Modelling consumer’s intention to use IOT devices: Role of Technophilia. Indonesian



123

Journal of Electrical Engineering and Computer Science, 23(1), 612.
https://doi.org/10.11591/ijeecs.v23.il .pp612-620

Jain, S. P., & Weiten, T. J. (2019). Consumer psychology of implicit theories: A review and Agenda.
Consumer Psychology Review, 3(1), 60-75. https://doi.org/10.1002/arcp.1056

Joubert, J., & Belle, J. V. (2013). The Role of Trust and Risk in Mobile Commerce Adoption within
South Africa. International Journal of Business, Humanities and Technology, 3(2), 27-38.

Ju,J.,Liu, L., & Feng, Y. (2018). Citizen-Centered Big Data Analysis-Driven Governance
Intelligence Framework for smart cities. Telecommunications Policy, 42(10), 881-896.
https://doi.org/10.1016/j.telpol.2018.01.003

Jung, Y., Peng, W., Moran, M., Jin, S.-A. A., McLaughlin, M., Cody, M., Jordan-Marsh, M.,
Albright, J., & Silverstein, M. (2010). Low-income minority seniors' enrollment in a
Cybercafé: Psychological barriers to crossing the digital divide. Educational Gerontology,
36(3), 193-212. https://doi.org/10.1080/03601270903183313

Kang, H., Hahn, M., Fortin, D. R., Hyun, Y. J., & Eom, Y. (2006). Effects of perceived behavioral
control on the consumer usage intention of e-coupons. Psychology and Marketing, 23(10),
841-864. https://doi.org/10.1002/mar.20136

Kennedy, J., & Holcombe-James, 1. (2022). “it’s almost impossible to buy a dumb tv”’ experiences of
automated decision-making and smart technologies in low-income homes. Telematics and
Informatics, 68, 101767. https://doi.org/10.1016/j.tele.2021.101767

Khan, I. U., Hameed, Z., Yu, Y., Islam, T., Sheikh, Z., & Khan, S. U. (2017). Predicting the
acceptance of MOOC:s in a developing country: Application of task-technology fit model,
social motivation, and self-determination theory. Telematics and Informatics, 35(4), 964-
978. http://dx.doi.org/10.1016/j.tele.2017.09.009

Khasawneh, O. Y. (2018). Technophobia: Examining its hidden factors and defining it.

Technology in Society. 54, p. 93-100. DOI https://doi.org/10.1016/j.techsoc.2018.03.008



124

Khasawneh, A. 1., Humeidan, A. A., Alsulaiman, J. W., Bloukh, S., Ramadan, M., Al-Shatanawi, T.
N., Awad, H. H., Hijazi, W. Y., Al-Kammash, K. R., Obeidat, N., Saleh, T., & Kheirallah, K.
A. (2020). Medical students and covid-19: Knowledge, attitudes, and precautionary
measures. A descriptive study from Jordan. Frontiers in Public Health, 8.
https://doi.org/10.3389/fpubh.2020.00253

Khasawneh, O. Y. (2022). Technophobia: How students’ technophobia impacts their technology
acceptance in an online class. International Journal of Human—Computer Interaction, 1-10.
https://doi.org/10.1080/10447318.2022.2085398

Khedhaouria, A., & Beldi, A. (2014). Perceived enjoyment and the effect of gender on continuance
intention for mobile internet services. Discrimination and Diversity, 1641-1661.
https://doi.org/10.4018/978-1-5225-1933-1.ch075

Khvorostianov, N. (2016). “Thanks to the Internet, we remain a family”: ICT domestication by
elderly immigrants and their families in Israel. Journal of Family Communication, 16, 355—
368.

Kidd, C.D., Orr, R., Abowd, G. D., Atkeson, C. G., Essa, I. A., MacIntyre, B., Mynatt, E., Starner,
T. E., & Newstetter, W. (1999). The Aware Home: A Living Laboratory for Ubiquitous
Computing Research. Cooperative Buildings. Integrating Information, Organizations, and
Architecture, 191-198. https://doi.org/10.1007/10705432_17

Kim, H.-W., Chan, H. C., & Gupta, S. (2007). Value-based adoption of mobile internet: An
empirical investigation. Decision Support Systems, 43(1), 111-126.
https://doi.org/10.1016/j.dss.2005.05.009

Kim, M. J., Cho, M. E., & Jun, H. J. (2020). Developing Design Solutions for Smart Homes
Through User-Centered Scenarios. Frontiers in Psychology, 11.

https://doi.org/10.3389/fpsyg.2020.00335



125

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 & Business Excellence, 28(9-10),
1149-1165. https://doi.org/10.1080/14783363.2017.1310708

Kitchin, R. (2013). The real-time city? big data and smart urbanism. GeoJournal, 79(1), 1-14.
https://doi.org/10.1007/s10708-013-9516-8

Klaib, A. F., Alsrehin, N. O., Melhem, W. Y., & Bashtawi, H. O. (2019). IOT smart home using eye
tracking and voice interfaces for elderly and special needs people. Journal of
Communications, 614—621. https://doi.org/10.12720/jcm.14.7.614-621

Klier, J., Klier, M., Schéfer-Siebert, K., & Sigler, 1. (2020). #Jobless #Older #Digital — Digital media
user of the older unemployed. In ECIS 2020 Proceedings. Fully Online Event.
https://aisel.aisnet.org/ecis2020 rp/206.

Kolotouchkina, O., Barroso, C. L., & Sanchez, J. L. (2022). Smart Cities, the digital divide, and
people with disabilities. Cities, 123, 103613. https://doi.org/10.1016/j.cities.2022.103613

Korobili, S., Togia, A., & Malliari, A. (2010). Computer anxiety and attitudes among undergraduate
students in Greece. Computers in Human Behavior, 26(3), 399-405.
https://doi.org/10.1016/j.chb.2009.11.011

Kotz¢é, T. G., Anderson, O., & Summerfield, K. (2016). Technophobia: Gender differences in the
adoption of high-technology consumer products. South African Journal of Business
Management, 47(1), 21-28. https://doi.org/10.4102/sajbm.v47i1 .49

Koul, S., & Eydgahi, A. (2019). The impact of social influence, technophobia, and perceived safety
on autonomous vehicle technology adoption. Periodica Polytechnica Transportation
Engineering, 48(2), 133—-142. https://doi.org/10.3311/pptr.11332
https://doi.org/10.15209/jbsge.v1i2.72

Krumpal, I. (2011). Determinants of social desirability bias in sensitive surveys: A literature review.

Quality & Quantity, 47(4), 2025-2047. https://doi.org/10.1007/s11135-011-9640-9



126

Kumar, A. K., & Sherkhane, M. S. (2018). Assessment of gadgets addiction and its impact on health
among undergraduates. International Journal Of Community Medicine And Public Health,
5(8),3624. https://doi.org/10.18203/2394-6040.ijcmph20183109

Lameijer, C. S., Mueller, B., & Hage, E. (2017). Towards rethinking the digital divide-recognizing
shades of grey in older adults’ digital inclusion. In ICIS 2017 Proceedings. 11.
http://aisel.aisnet.org/icis2017/General/Presentations/11.

LaMorte, W. (2022). Behavioral change models. The Theory of Planned Behavior.

Larson, R. B. (2018). Controlling social desirability bias. International Journal of Market Research,
61(5),534-547. https://doi.org/10.1177/1470785318805305

Laufer,R. S., & Wolfe, M. (1977). Privacy as a concept and a social issue: A multidimensional
developmental theory. Journal of Social Issues, 33(3), 22—42. https://doi.org/10.1111/j.1540-
4560.1977.tb01880.x

LE, Q.,Nguyen, H. B., & Barnett, T. (2012). Smart homes for older people: Positive aging in a
Digital World. Future Internet, 4(2), 607-617. https://doi.org/10.3390/{14020607

Lee, L., & Maher, M. L. (2021). Factors affecting the initial engagement of older adults in the use of
interactive technology. International Journal of Environmental Research and Public Health,
18(6),2847. https://doi.org/10.3390/1jerph18062847

Lee,N.K., Lee,H. K., Lee, H. W., & Ryu, W. (2015). Smart home web of object architecture. 2015
International Conference on Information and Communication Technology Convergence
(ICTC). https://doi.org/10.1109/ictc.2015.7354777

Lee, O.E.-K., & Kim, D.-H. (2018). Bridging the digital divide for older adults via intergenerational
mentor-up. Research on Social Work Practice, 29(7), 786-795.
https://doi.org/10.1177/1049731518810798

Lee, S.-G., Trimi, S., & Kim, C. (2013). The impact of cultural differences on technology adoption.

Journal of World Business, 48, 20-29. Lee, Y., Lee, J., & Hwang, Y. (2015). Relating



127

motivation to information and communication technology acceptance: Self-Determination
Theory Perspective. Computers in Human Behavior, 51,418-428.
https://doi.org/10.1016/j.chb.2015.05.021

Leeraphong, A., Papasratorn, B., & Chongsuphajaisiddhi, V. (2015). A study on factors influencing
elderly intention to use smart home in Thailand: a pilot study. The 10th International
Conference on e-Business.

Legris, P., Ingham, J., & Collerette, P. (2003). Why do people use information technology? A critical
review of the Technology Acceptance Model. Information & Management, 40(3), 191-204.
https://doi.org/10.1016/s0378-7206(01)00143-4

Lester, D. (2005). A short computer anxiety scale. Perceptual and Motor Skills, 100(4), 964.
https://doi.org/10.2466/pms.100.4.964-968

LG ThinQ. (2021). LG Thing - Think Wise. be free. LG USA.

Li, J. P., & Kishore, R. (2006). How robust is the UTAUT instrument? Proceedings of the 2006
ACM SIGMIS CPR Conference on Computer Personnel Research Forty Four Years of
Computer Personnel Research: Achievements, Challenges & the Future - SIGMIS CPR '06.
https://doi.org/10.1145/1125170.1125218

Li, W., Yigitcanlar, T., Erol, I., & Liu, A. (2021). Motivations, barriers, and risks of smart home
adoption: From Systematic Literature Review to conceptual framework. Energy Research &
Social Science, 80,102211. https://doi.org/10.1016/j.erss.2021.102211

Lihong Jiang, Li Da Xu, Hongming Cai, Zuhai Jiang, Fenglin Bu, & Boyi Xu. (2014). An IOT-
oriented data storage framework in Cloud computing platform. IEEE Transactions on
Industrial Informatics, 10(2), 1443—1451. https://doi.org/10.1109/ti1.2014.2306384

Liu, A.C., & Chou, T. Y. (2020). An integrated technology acceptance model to approach the
behavioural intention of smart home appliance. The International Journal of Organizational

Innovation, 13.



128

Livingstone, S., Olafsson, K., Helsper, E. J., Lupidiiez- Villanueva, F., Veltri, G. A., & Folkvord, F.
(2017). Maximizing opportunities and minimizing risks for children online: The role of
digital skills in emerging strategies of parental mediation. Journal of Communication, 67(1),
82-105. https://doi.org/10.1111/jcom.12277

Longo, Y., Gunz, A., Curtis, G. J., & Farsides, T. (2016). Measuring need satisfaction and frustration
in educational and work contexts: The need satisfaction and frustration scale (NSFS).
Journal of Happiness Studies, 17(1), 295-317. https://doi.org/10.1007/s10902-014-9595-3

Lopatovska, 1., & Williams, H. (2018). Personification of the Amazon alexa. Proceedings of the
2018 Conference on Human Information Interaction & Retrieval — CHIIR ‘18.
https://doi.org/10.1145/3176349.3176868

Lopez-Fernandez, O., Williams, A. J., & Kuss, D. J. (2019). Measuring female gaming: Gamer
profile, predictors, prevalence, and characteristics from psychological and gender
perspectives. Frontiers in Psychology, 10. https://doi.org/10.3389/fpsyg.2019.00898

Lu, Y., Papagiannidis, S., & Alamanos, E. (2019). Exploring the emotional antecedents and
outcomes of technology acceptance. Computers in Human Behavior, 90, 153-169.
https://doi.org/10.1016/j. chb.2018.08.056

Lund, A., Furberg, A., Bakken, J., & Engelien, K. (2014). What does professional digital
competence mean in teacher education? Nordic Journal of Digital Literacy, 9(4), 281- 299.

Maalsen, S., & Dowling, R. (2020). Covid-19 and the accelerating smart home. Big Data & Society,
7(2),205395172093807. https://doi.org/10.1177/2053951720938073

Maj, M., Akiskal, H. S., Lopez-Ibor, J.J.J., & Okasha, A. (2004). Phobias. Hoboken, NJ: John
Wiley & Sons.

Mak, B., Nickerson, R. C., & Sim, J. (2018). Mobile Technology Dependence and mobile
technostress. International Journal of Innovation and Technology Management, 15(04),

1850039. https://doi.org/10.1142/s0219877018500396



129

Mamonov, S., & Benbunan-Fich, R. (2020). Unlocking the smart home: Exploring key factors
affecting the smart lock adoption intention. Information Technology & People, 34(2), 835—
861. https://doi.org/10.1108/itp-07-2019-0357

Mani, Z., & Chouk, I. (2016). Drivers of consumers’ resistance to smart products. Journal of
Marketing Management, 33(1-2), 76-97. https://doi.org/10.1080/0267257x.2016.1245212

Mannhardt, F., Petersen, S. A., & Oliveira, M. F. (2019). A trust and Privacy Framework for smart
manufacturing environments. Journal of Ambient Intelligence and Smart Environments,
11(3),201-219. https://doi.org/10.3233/ais-190521

Marikyan, D., Papagiannidis, S., & Alamanos, E. (2019). A systematic review of the Smart Home
Literature: A user perspective. Technological Forecasting and Social Change, 138, 139—-154.
https://doi.org/10.1016/j.techfore.2018.08.015

Marikyan, D., Papagiannidis, S., & Alamanos, E. (2021). “Smart home sweet smart home.”
International Journal of E-Business Research, 17(2), 1-23.
https://doi.org/10.4018/ijebr.2021040101

Martinez-Corcoles, M., Teichmann, M., & Murdvee, M. (2017). Assessing technophobia and
technophilia: Development and validation of a questionnaire. Technology in Society, 51, 183—
188. https://doi.org/10.1016/j.techsoc.2017.09.007

Mathieson, K. (1991). Predicting user intentions: comparing the technology acceptance model with
the theory of planned behavior. Inf. Syst. Res. 2 (3), 173-191.

Maurer, C., & Lutz, V. (2011). The impact of digital divide on Global Tourism: Strategic
Implications of overcoming communication gaps caused by digital inequalities. Information
and Communication Technologies in Tourism 2011,265-277. https://doi.org/10.1007/978-3-
7091-0503-0_22

McDonough, C. C. (2016). The effect of ageism on the Digital Divide Among Older Adults.

Gerontology & Geriatric Medicine, 2(1), 1-7. https://doi.org/10.24966/ggm-8662/100008



130

Mcilroy, D., Sadler, C., & Boojawon, N. (2007). Computer phobia and computer self-efficacy: Their
association with undergraduates’ use of University Computer Facilities. Computers in Human
Behavior, 23(3), 1285-1299. https://doi.org/10.1016/j.chb.2004.12.004

Mcknight, D. H., Carter, M., Thatcher, J. B., & Clay, P. F. (2011). Trust in a specific technology: An
investigation of its components and measures. ACM Transactions on management
information systems (TMIS), 2(2), 1-25.

McLaughlin, S., Podkuiko, D., Delozier, A., Miadzvezhanka, S., & McDaniel, P. (2010). Embedded
Firmware Diversity for Smart Electric Meters.

McManus, J. F., & Carvalho, S. W. (2022). Consumers' love for technological gadgets is linked to
personal growth. Personality and Individual Differences, 194,111637.
https://doi.org/10.1016/j.paid.2022.111637

McSweeney, B. (2002). The essentials of scholarship: A reply to Geert Hofstede. Human Relations,
55(11), 1363—-1372. https://doi.org/10.1177/00187267025511005

Mennicken, S., Vermeulen, J., & Huang, E. M. (2014). From today's augmented houses to
Tomorrow's Smart Homes. Proceedings of the 2014 ACM International Joint Conference on
Pervasive and Ubiquitous Computing. https://doi.org/10.1145/2632048.2636076

Michler, O., Decker, R., & Stummer, C. (2019). To trust or not to trust Smart Consumer Products: A
literature review of trust-building factors. Management Review Quarterly, 70(3), 391-420.
https://doi.org/10.1007/s11301-019-00171-8

Millet, D. (2020). Which countries are the most connected? and it is not who you might think. DRF
Consultants.

Mina, L. W. (2017). Chapter 14. Social Media in the FYC class: The New Digital Divide. Social
Writing/Social Media: Publics, Presentations, and Pedagogies, 263-282.

https://doi.org/10.37514/per-b.2017.0063.2.14



131

Mital, M., Chang, V., Choudhary, P., Papa, A., & Pani, A. K. (2018). Adoption of internet of things
in India: A test of competing models using a structured equation modeling approach.
Technological Forecasting and Social Change, 136,339-346.
https://doi.org/10.1016/j.techfore.2017.03.001

Moore, A. N., Rothpletz, A. M., & Preminger, J. E. (2015). The effect of chronological age on the
acceptance of internet-based hearing health care. American Journal of Audiology, 24(3), 280—
283. https://doi.org/10.1044/2015_aja-14-0082

Morahan-Martin, J., & Schumacher, P. (2007). Attitudinal and experiential predictors of
technological expertise. Computers in Human Behavior, 23(5), 2230-2239.
https://doi.org/10.1016/j.chb.2006.03.003

Mordor Intelligence. (2021). Smart Homes Market Trends, analysis: 2022 - 27: Industry report.
Smart Homes Market Trends, Analysis | 2022 - 27 | Industry Report.

Moreno Minguez, A. (2015). La empleabilidad de los jévenes en Espafia: Explicando El Elevado
Desempleo juvenil Durante La Recesion Economica. Revista Internacional De Investigacion
En Ciencias Sociales, 11(1),3-20. https://doi.org/10.18004/riics.2015 julio.3-20

Moslehpour, M., Pham, V., Wong, W .-K., & Bilgicli, I.(2018). E-purchase intention of Taiwanese
consumers: Sustainable mediation of perceived usefulness and perceived ease of use.
Sustainability, 10(1), 234. https://doi.org/10.3390/su10010234

Myhre, J. W., Mehl, M. R., & Glisky, E. L. (2017). Cognitive benefits of online social networking
for healthy older adults. The Journals of Gerontology. Series B, Psychological Sciences and
Social Sciences, 72(5), 752-760. https://doi.org/10.1093/geronb/gbw025

Neumann, N. (2018). The acceptance of smart home technology. 1/th IBA Bachelor Thesis
Conference.

Nickerson, C. (2022). Theory of Reasoned Action. Theory of reasoned action.



132

Nicolaides, C. (2021). Mission possible - the mission on climate neutral and smart cities a new
approach to sustainable urban transformation and urban transition to climate neutrality.
Renewable Energy and Sustainable Development, 7(2),41.
https://doi.org/10.21622/resd.2021.07.2.041

Niehaves, B., & Plattfaut, R. (2014). Internet adoption by the elderly: Employing is technology
acceptance theories for understanding the age-related digital divide. European Journal of
Information Systems, 23(6), 708—726. https://doi.org/10.1057/ejis.2013.19

Niemiec, C. P., & Ryan, R. M. (2009). Autonomy, competence, and relatedness in the classroom:
Applying self-determination theory to educational practice. School Field, 7(2), 133-144

Nikou, S. (2019). Factors driving the adoption of Smart Home Technology: An empirical
assessment. Telematics and Informatics, 45, 101283.
https://doi.org/10.1016/j.tele.2019.101283

Nikou, S. A., & Economides, A. A. (2017). Mobile-based assessment: Integrating acceptance and
motivational factors into a combined model of self-determination theory and technology
acceptance. Computers in Human Behavior, 68, 83-95.
https://doi.org/10.1016/j.chb.2016.11.020

Nimrod, G. (2018). Technophobia among older Internet users. Educational Gerontology, 44(2-3),
148-162. https://doi. org/10.1080/03601277.2018.1428145

Nimrod, G. (2021). Not good days for technophobes: Older internet users during the COVID-19
pandemic. Educational Gerontology, 47(4), 160—171.
https://doi.org/10.1080/03601277.2021.1894530

Noori, N., Hoppe, T., & de Jong, M. (2020). Classifying pathways for Smart City Development:
Comparing Design, governance and implementation in Amsterdam, Barcelona, Dubai, and
Abu Dhabi. Sustainability, 12(10), 4030. https://doi.org/10.3390/su12104030

Norman, D. A. (2021). The design of everyday things. Basic Books.



133

Okazaki, S., & Renda dos Santos, L. M. (2012). Understanding e-learning adoption in Brazil: Major
determinants and gender effects. The International Review of Research in Open and
Distributed Learning, 13(4), 91. https://doi.org/10.19173/irrodl.v13i4.1266

Olushola, T., & Abiola, J. (2017). The Efficacy of Technology Acceptance Model: A Review of
Applicable Theoretical Models in Information Technology Researches. Journal of Research
in Business and Management, 4(11), 70-83.

Osiceanu, M.-E. (2015). Psychological implications of modern technologies: “Technofobia” versus
“technophilia.” Procedia - Social and Behavioral Sciences, 180, 1137-1144.
https://doi.org/10.1016/j.sbspro.2015.02.229

Ossman, W. A., Wilson, K. G., Storaasli, R. D., & McNeill, J. W. (2006). A preliminary
investigation of the use of acceptance and commitment therapy in group treatment for social
phobia. Int. j. psychol. psychol. ther (Ed. impr.), 6(3), 397-416.

Ottestad, G., Kelentri¢, M., & Gudmundsdéttir, G. (2014). Professional digital competence in teacher
education. Nordic Journal of Digital Literacy, 9(4), 243-249.

Pal, D., Zhang, X., & Siyal, S. (2021). Prohibitive factors to the acceptance of internet of things
(I0T) technology in society: A smart-home context using a resistive modelling approach.
Technology in Society, 66, 101683. https://doi.org/10.1016/j.techsoc.2021.101683

Parag, Y., & Butbul, G. (2018). Flexiwatts and seamless technology: Public perceptions of demand
flexibility through smart home technology. Energy Research & Social Science, 39, 177-191.
https://doi.org/10.1016/j.erss.2017.10.012

Parasuraman, A. (2000). Technology readiness index (TRI). Journal of Service Research, 2(4), 307—
320. https://doi.org/10.1177/109467050024001

Park, E., Cho, Y., Han, J., & Kwon, S. J. (2017). Comprehensive approaches to user acceptance of
internet of things in a smart home environment. IEEE Internet of Things Journal, 4(6), 2342—

2350. https://doi.org/10.1109/ji0t.2017.2750765



134

Park, E., Kim, S.,Kim, Y. S., & Kwon, S. J. (2017). Smart Home services as the next mainstream of
the ICT industry: Determinants of the adoption of Smart Home Services. Universal Access in
the Information Society, 17(1), 175-190. https://doi.org/10.1007/s10209-017-0533-0

Park, E.-S., Hwang, B. Y., Ko, K., & Kim, D. (2017). Consumer Acceptance Analysis of the Home
Energy Management System. Sustainability, 9(12), 2351. https://doi.org/10.3390/su9122351

Paschen, H., & Gresser, K. (1974). Some remarks and proposals concerning the planning and
performance of Technology Assessment Studies. Research Policy, 2(4),306-321.
https://doi.org/10.1016/0048-7333(74)90024-9

Pedersen, P. E. (2005). Adoption of mobile internet services: An exploratory study of mobile
commerce early adopters. Journal of Organizational Computing and Electronic Commerce,
15(3),203-222. https://doi.org/10.1207/s15327744joce1503_2

Peek, S. T. M., Wouters, E. J. M., van Hoof, J., Luijkx, K. G., Boeije, H. R., & Vrijhoef, H.J. M.
(2014). Factors influencing acceptance of technology for aging in place: A systematic review.
International Journal of Medical Informatics, 83(4), 235-248.
https://doi.org/10.1016/j.ijmedinf.2014.01.004

Perifanou, M., Economides, A. A., & Tzafilkou, K. (2021). Teachers’ digital skills readiness during
COVID-19 pandemic. International Journal of Emerging Technologies in Learning (IJET),
16(08), 238. https://doi.org/10.3991/ijet.v16i08.21011

Perito, M. A., Di Fonzo, A., Sansone, M., & Russo, C. (2019). Consumer acceptance of food
obtained from olive by-products. British Food Journal, 122(1), 212-226.
https://doi.org/10.1108/bfj-03-2019-0197

Perri, C., Giglio, C., & Corvello, V. (2020). Smart users for Smart Technologies: Investigating the
intention to adopt smart energy consumption behaviors. Technological Forecasting and
Social Change, 155, 119991. https://doi.org/10.1016/j.techfore.2020.119991

Perrin, A. (2015). Social Media Usage: 2005-2015. Pew Research Center: Internet, Science & Tech.



135

Peruzzini, M., & Germani, M. (2014). Designing a user-centred ICT platform for Active Aging.
2014 IEEE/ASME 10th International Conference on Mechatronic and Embedded Systems
and Applications (MESA). https://doi.org/10.1109/mesa.2014.6935624

Peters, D., Calvo, R. A., & Ryan, R. M. (2018). Designing for Motivation, Engagement and
Wellbeing in Digital Experience. Frontiers in Psychology, 9. doi:10.3389/fpsyg.2018.00797

Pink, S. (2006). Home truths: Gender, domestic objects and everyday life. Berg.

Poudel, S. (2016). Internet of Things: Underlying Technologies, Interoperability, and Threats to
Privacy and Security. Berkeley Technology Law Journal, 31, 997.

Preacher, K. J., & Hayes, A. F. (2004). SPSS and SAS procedures for estimating indirect effects in
simple mediation models. Behavior Research Methods, Instruments, & Computers, 36(4),
717-731. https://doi.org/10.3758/bf03206553

Prentice, D. A., & Carranza, E. (2002). What women and men should be, shouldn't be, are allowed to
be, and don't have to be: The contents of prescriptive gender stereotypes. Psychology of
Women Quarterly, 26(4),269-281. https://doi.org/10.1111/1471-6402.t01-1-00066

Primack, B. A., Shensa, A., Sidani, J. E., Whaite, E. O., Lin, L. Y., Rosen, D., Colditz, J. B.,
Radovic, A., &amp; Miller, E. (2017). Social media use and perceived social isolation among
young adults in the U.S. American Journal of Preventive Medicine, 53(1), 1-8.
https://doi.org/10.1016/j.amepre.2017.01.010

Quan-Haase, A., Martin, K., & Schreurs, K. (2016). Interviews with digital seniors: ICT use in the
context of everyday life. Information Communication and Society, 19(5), 691-707. https://
doi.org/10.1080/1369118X.2016.1140217.

Qureshi, ., Fang, Y., Ramsey, E., McCole, P., Ibbotson, P., & Compeau, D. (2009). Understanding
online customer repurchasing intention and the mediating role of trust — an empirical
investigation in two developed countries. European Journal of Information Systems, 18(3),

205-222. https://doi.org/10.1057/ejis.2009.15



136

Ram, S. (1987). A Model of Innovation Resistance. Advances in Consumer Research Volume , 14,
208-212.

Ram, S., & Sheth, J. N. (1989). Consumer resistance to innovations: The marketing problem and its
solutions. Journal of Consumer Marketing, 6(2), 5-14.
https://doi.org/10.1108/eum0000000002542

Rao, S. K., & Prasad, R. (2018). Impact of 5G Technologies on smart city implementation. Wireless
Personal Communications, 100(1), 161-176. https://doi.org/10.1007/s11277-018-5618-4

Robinson, L., Cotten, S. R., Ono, H., Quan-Haase, A., Mesch, G., Chen, W ., Schulz, J., Hale, T. M.,
& Stern, M. J. (2015). Digital inequalities and why they matter. Information, Communication
& Society, 18(5), 569-582.

Redecker, C. (2022). Digcompedu. EU Science Hub

Reddick, C. G., Enriquez, R., Harris, R. J., & Sharma, B. (2020). Determinants of Broadband Access
and affordability: An analysis of a community survey on the digital divide. Cities, 106,
102904. https://doi.org/10.1016/j.cities.2020.102904

Research & Markets. (2020, July 24). $135.3 billion worldwide smart home industry to 2025 -
featuring Schneider Electric, United Technologies & Amazon among others -
researchandmarkets.com. Business Wire.

Richardson, D. (2007). Patterned fluidities: (Re)imagining the relationship between gender and
sexuality. Sociology, 41(3), 457—474. https://doi.org/10.1177/0038038507076617

Ricquebourg, V.,Menga, D., Durand, D., Marhic, B., Delahoche, L., & Loge, C. (2006). The
Smart Home Concept : our immediate future. 2006 IST IEEE International Conference on E-
Learning in Industrial Electronics. https://doi.org/10.1109/icelie.2006.347206

Rind, M. M., Qureshi, I. A., & Ansari, A. Q. (2017). Measuring the role of trust in m-commerce

acceptance: An empirical analysis in context of Pakistan. Mehran University Research



137

Journal of Engineering and Technology, 36(2),321-332.
https://doi.org/10.2258 1/muet1982.1702.10

Rijsdijk, S. A., & Hultink, E. J. (2003). Honey, have you seen our hamster? Consumer evaluations of
autonomous domestic products. J Prod Innov Manag 20(3):204-216

Rijsdijk, S. A., & Hultink, E. J. (2009). How today's consumers perceive tomorrow's smart products.
Journal of Product Innovation Management, 26(1), 24-42.

Rizk, J., & Davies, S. (2021). Can digital technology bridge the classroom engagement gap? findings
from a qualitative study of K-8 classrooms in 10 Ontario School Boards. Social Sciences,
10(1), 12. https://doi.org/10.3390/socsci10010012

Risteska Stojkoska, B. L., & Trivodaliev, K. V. (2017). A review of internet of things for smart
home: Challenges and solutions. Journal of Cleaner Production, 140, 1454—1464.
https://doi.org/10.1016/j.jclepro.2016.10.006

Rodden, T. A., Fischer, J. E., Pantidi, N., Bachour, K., & Moran, S. (2013). At home with agents.
Proceedings of the SIGCHI Conference on Human Factors in Computing Systems.
https://doi.org/10.1145/2470654.2466152

Rode, J. A. (2011). A theoretical agenda for feminist HCI. Interacting with Computers, 23(5), 393—
400. https://doi.org/10.1016/j.intcom.2011.04.005

Rode, J. A., & Poole, E. S. (2018). Putting the gender back in Digital Housekeeping. Proceedings of
the 4th Conference on Gender & IT - GenderIT '18.
https://doi.org/10.1145/3196839.3196845

Rodriguez, E. M. (2015, February 10). Spanish society is the most connected to the internet in
Europe. Actualidad eCommerce.

Rodriguez-Meirinhos, A., Antolin-Sudrez, L., Brenning, K., Vansteenkiste, M., & Oliva, A. (2019).

A bright and a dark path to adolescents’ functioning: The role of need satisfaction and need



138

frustration across gender, age, and socioeconomic status. Journal of Happiness Studies,
21(1),95-116. https://doi.org/10.1007/s10902-018-00072-9

Rogers, E. M. (2003). Diffusion of innovations: 5th ed. Free Press.

Rosenberg, S. (2020, August 25). Smartphone ownership is growing rapidly around the world, but
not always equally. Pew Research Center's Global Attitudes Project.

Rosli, M. S., & Saleh, N. S. (2022). Technology enhanced learning acceptance among university
students during covid-19:Integrating the full spectrum of self-determination theory and self-
efficacy into the technology acceptance model. Current Psychology.
https://doi.org/10.1007/s12144-022-02996-1

Ross, E. (2021). Futuresource Smart Home Consumer Survey. Market research, data, reports,
marketing insights and analytics, forecasts and intelligence covering a range of technology
industries. Also consumers surveys, custom consulting and events

Rouf, M. A., Hossain, M. S., Habibullah, M., & Ahmed, T. (2022). Online classes for higher
education in Bangladesh during the COVID-19 pandemic: A perception-based study. PSU
Research Review. https://doi.org/10.1108/prr-05-2021-0026

Ruiz, E. (2020). The ‘smart community’ trend is growing across the nation. KMGH.

Ryan, R. M., & Deci, E. L. (2000). When rewards compete with nature. Intrinsic and Extrinsic
Motivation, 13-54. https://doi.org/10.1016/b978-012619070-0/50024-6

Ryan, R. M., & Deci, E. L. (2017). Self-determination theory: Basic psychological needs in
motivation, development, and wellness. The Guilford Press.
https://doi.org/10.1521/978.14625/28806

Sadiq, M., Adil, M., & Paul, J. (2021). An innovation resistance theory perspective on purchase of
eco-friendly cosmetics. Journal of Retailing and Consumer Services, 59, 102369.

https://doi.org/10.1016/j.jretconser.2020.102369



139

Safaei, B., Monazzah, A. M., Bafroei, M. B., & Ejlali, A. (2017). Reliability side-effects in internet
of things application layer protocols. 2017 2nd International Conference on System
Reliability and Safety (ICSRS). https://doi.org/10.1109/icsrs.2017.8272822

Sala, E., Gaia, A., & Cerati, G. (2020). The Gray Digital Divide in social networking site use in
Europe: Results from a quantitative study. Social Science Computer Review, 40(2), 328-345.
https://doi.org/10.1177/0894439320909507

Samaradiwakara, G. D. M. N., & Gunawardene, C. (2014). Comparison of existing technology
acceptance theories and models to suggest a well improved theory/model. International
Technical Sciences Journal, 1(1),21-36.

Sénchez-Caballé, A., Gisbert-Cervera, M., & Esteve-Mon, F. (2020). The digital competence of
University Students: A Systematic Literature Review. Aloma: Revista De Psicologia,
Ciencies De L'Educacio i De L'Esport, 38(1), 63-74.
https://doi.org/10.51698/aloma.2020.38.1.63-74

Sanguinetti, A., Karlin, B., & Ford, R. (2018). Understanding the path to smart home adoption:
Segmenting and describing consumers across the innovation-decision process. Energy
Research & Social Science, 46,274-283. https://doi.org/10.1016/j.erss.2018.08.002

Schill, M., Godefroit-Winkel, D., Diallo, M. F., & Barbarossa, C. (2019). Consumers’ intentions to
purchase Smart Home Objects: Do Environmental Issues matter? Ecological Economics, 161,
176—185. https://doi.org/10.1016/j.ecolecon.2019.03.028

Schomakers, E.-M., Biermann, H., & Ziefle, M. (2021). Users’ preferences for Smart Home
Automation — investigating aspects of privacy and Trust. Telematics and Informatics, 64,
101689. https://doi.org/10.1016/j.tele.2021.101689

Scott, A. (2019). Small-scale enterprises and the environment in developing countries. Small and

Medium-Sized Enterprises and the Environment: Business Imperatives,275-288.

https://doi.org/10.9774/gleat.978-1-909493-11-7_24



140

Seebauer, S., Stolz, R., & Berger, M. (2015). Technophilia as a driver for using advanced traveler
Information Systems. Transportation Research Part C: Emerging Technologies, 60, 498—
510. https://doi.org/10.1016/j.trc.2015.10.009

Sekar, A., Williams, E., & Chen, R. (2018). Changes in time use and their effect on energy
consumption in the United States. Joule, 2(3), 521-536.
https://doi.org/10.1016/j.joule.2018.01.003

Selwyn, N. (2004). Reconsidering political and popular understandings of the digital divide. New
Media & Society, 6(3),341-362. https://doi.org/10.1177/1461444804042519

Simon, S.J., & Peppas, S. C. (2005). Attitudes towards product website design: A study of the
effects of gender. Journal of Marketing Communications, 11(2), 129-144.
https://doi.org/10.1080/1352726042000286507

Selwyn, N. (2007). The use of computer technology in University Teaching and Learning: A Critical
Perspective. Journal of Computer Assisted Learning, 23(2), 83-94.
https://doi.org/10.1111/j.1365-2729.2006.00204 .x

Sequeiros, H., Oliveira, T., & Thomas, M. A. (2021). The impact of IOT Smart Home services on
psychological well-being. Information Systems Frontiers, 24(3), 1009-1026.
https://doi.org/10.1007/s10796-021-10118-8

Sharma, S., Singh, G., Sharma, R., Jones, P., Kraus, S., & Dwivedi, Y. K. (2021). Digital Health
Innovation: Exploring adoption of covid-19 digital contact tracing apps. IEEE Transactions
on Engineering Management, 1-17. https://doi.org/10.1109/tem.2020.3019033

Sharon, T. (2016). Self-tracking for health and the quantified self: Re-articulating autonomy,
solidarity, and authenticity in an age of personalized healthcare. Philosophy & Technology,

30(1),93-121. https://doi.org/10.1007/s13347-016-0215-5



141

Sheppard, B. H., Hartwick, J., & Warshaw, P. R. (1988). The theory of reasoned action: A meta-
analysis of past research with recommendations for modifications and future research.
Journal of Consumer Research, 15(3), 325. https://doi.org/10.1086/209170

Shin, D. H. (2009). Determinants of customer acceptance of multi-service Network: An implication
for IP-based technologies. Information & Management, 46(1), 16-22.
https://doi.org/10.1016/j.im.2008.05.004

Shin, S.-Y.,Kim, D., & Chun, S. A. (2021). Digital Divide in advanced smart city innovations.
Sustainability, 13(7),4076. https://doi.org/10.3390/su13074076

Shu, Q., Tu, Q., & Wang, K. (2011). The impact of computer self-efficacy and technology
dependence on computer-related technostress: A Social Cognitive Theory Perspective.
International Journal of Human-Computer Interaction, 27(10), 923-939.
https://doi.org/10.1080/10447318.2011.555313

Shuhaiber, A., & Mashal, I. (2019). Understanding users’ acceptance of smart homes.
Technology in Society, 58, 101110. https://doi.org/10.1016/j.techsoc. 2019.01.003

Shuhaiber, A., Mashal, I., & Alsaryrah, O. (2019). Smart Homes as an IoT Application:
Predicting Attitudes and Behaviours. 2019 IEEE/ACS 16th International Conference on
Computer Systems and Applications (AICCSA).
https://doi.org/10.1109/aiccsa476322019.9035295

Smith, A. (2020, May 30). Older adults and technology use. Pew Research Center: Internet, Science
& Tech.

Simsek, A. (2011). The relationship between computer anxiety and computer self-efficacy.
Contemporary Educational Technology, 2(3). https://doi.org/10.30935/cedtech/6052

Sobieraj, S., & Krimer, N. C. (2020). Similarities and differences between genders in the usage of
computer with different levels of technological complexity. Computers in Human Behavior,

104, 106145. https://doi.org/10.1016/j.chb.2019.09.021



142

Sohn, K., & Kwon, O. (2020). Technology acceptance theories and factors influencing artificial
intelligence-based intelligent products. Telematics and Informatics, 47, 101324.
https://doi.org/10.1016/j.tele.2019.101324

Sgrebg, @., Halvari, H., Gulli, V. F., & Kristiansen, R. (2009). The role of self-determination theory
in ex-plaining teachers’ motivation to continue to use e-learning technology. Computers &
Education, 53(4), 1177-1187.

Sovacool, B. K., & Furszyfer Del Rio, D. D. (2020). Smart Home Technologies in Europe: A critical
review of concepts, benefits, risks and policies. Renewable and Sustainable Energy Reviews,
120, 109663. https://doi.org/10.1016/j.rser.2019.109663

Sponselee, A., Schouten, B., Bouwhuis, D., & Willems, C. (2007). Smart Home Technology for the
elderly: Perceptions of multidisciplinary stakeholders. Communications in Computer and
Information Science, 314-326. https://doi.org/10.1007/978-3-540-85379-4_37

Stoyanova, M., Nikoloudakis, Y., Panagiotakis, S., Pallis, E., & Markakis, E. K. (2020). A Survey on
the Internet of Things (IoT) Forensics: Challenges, Approaches, and Open Issues. IEEE
Communications Surveys & Tutorials,22(2), 1191-1221. doi:10.1109/comst.2019.2962586

Strengers, Y. (2021). Smart wife: Why Siri, Alexa, and other smart home devices need a feminist
reboot. MIT PRESS.

Strengers, Y., & Nicholls, L. (2017). Aesthetic pleasures and gendered tech-work in the 21st-century
smart home. Media International Australia, 166(1), 70-80.
https://doi.org/10.1177/1329878x17737661

Strengers, Y., Kennedy, J., Arcari, P., Nicholls, L., & Gregg, M. (2019). Protection,
productivity and plea-sure in the smart home. Proceedings of the 2019 CHI Conference on

Human Factors in Computing Systems. https://doi.org/10.1145/3290605.3300875



143

Su, R., Rounds, J., & Armstrong, P. I. (2009). Men and things, women and people: A meta-analysis
of sex differences in interests. Psychological Bulletin, 135(6), 859-884.
https://doi.org/10.1037/a0017364

Subero-Navarro, A., Pelegrin-Borondo, J., Reinares-Lara, E., & Olarte-Pascual, C. (2022). Proposal
for modeling social robot acceptance by retail customers: Can model + technophobia. Journal
of Retailing and Consumer Services, 64, 102813.
https://doi.org/10.1016/j jretconser.2021.102813

Sun, H., De Florio, V., Gui, N., & Blondia, C. (2010). The missing ones: Key ingredients towards
effective ambient assisted living systems. Journal of Ambient Intelligence and Smart
Environments, 2(2), 109-120. https://doi.org/10.3233/ais-2010-0062

Supanet. (2017). The Smart Home Addiction. Supanet.

Syed, H., & Malik, A. N. (2014). Comparative study of effect of culture on technology adoption in
Pakistan and USA. The Business & Management Review, 5(1),42-52.

Tabassum, M., Kropczynski, J., Wisniewski, P., & Lipford, H. R. (2020). Smart home beyond the
home: A case for community-based access control. Proceedings of the 2020 CHI Conference
on Human Factors in Computing Systems. https://doi.org/10.1145/3313831.3376255

Tarafdar, M., Tu, Q., Ragu-Nathan, T. S., & Ragu-Nathan, B. S. (2011). Crossing to the Dark Side.
Communications of the ACM, 54(9), 113—120. https://doi.org/10.1145/1995376.1995403

Taras, V., Kirkman, B. L., & Steel, P. (2010). Examining the impact of culture's consequences: A
three-decade, multilevel, meta-analytic review of Hofstede's cultural value dimensions.
Journal of Applied Psychology, 95(3), 405—-439. https://doi.org/10.1037/a0018938

Taylor, S., & Todd, P. A. (1995). Understanding Information Technology Usage: A test of
competing models. Information Systems Research, 6(2), 144-176.

https://doi.org/10.1287/isre.6.2.144



144

Teo, T. (2006). Attitudes toward computers: A study of post-secondary students in Singapore.
Interactive Learning Environments, 14(1), 17-24.
https://doi.org/10.1080/10494820600616406

Tekinarslan, E. (2008). Computer anxiety: A cross-cultural comparative study of Dutch and Turkish
university students. Computers in Human Behavior, 24,1572—-1584.

Thorpe, S. J., & Brosnan, M. J. (2007). Does computer anxiety reach levels which conform to DSM
IV criteria for specific phobia? Computers in Human Behavior, 23(3), 1258-1272.
https://doi.org/10.1016/j.chb.2004.12.006

Tolentino, M. (2016, April 27). Southern men are most likely to own Smart Home Tech: Report.
SiliconANGLE.

Top, M., & Yilmaz, A. (2014). Computer anxiety in nursing: An investigation from Turkish nurses.
Journal of Medical Systems, 39(1). https://doi.org/10.1007/s10916-014-0163-5

To6th-Kirdly, I., Béthe, B., Marki, A. N., Rig6, A., & Orosz, G. (2019). Two sides of the same coin:
The differentiating role of need satisfaction and frustration in passion for screen-based
activities. European Journal of Social Psychology, 49(6), 1190-1205.
https://doi.org/10.1002/ejsp.2588

Trajkova, M., & Martin-Hammond, A. (2020). “Alexa is a toy”’: Exploring older adults’ reasons for
using, limiting, and abandoning Echo. Proceedings of the 2020 CHI Conference on Human
Factors in Computing Systems. https://doi.org/10.1145/3313831.3376760

Tsai, T. H.,Chang, Y. S., Chang, H. T., & Lin, Y. W. (2021). Running on a social exercise
platform: Applying self-determination theory to increase motivation to participate in a
sporting event. Computers in Human Behavior, 114, 106523. https://doi.org/10.1016/].
chb.2020.106523

Tschofen, C., & Mackness, J. (2012). Connectivism and dimensions of individual experience. The

International Review of Research in Open and Distributed Learning, 13(1), 124-143.



145

Twenge, J. M., Joiner, T. E., Rogers, M. L., & Martin, G. N. (2018). Increases in Depressive
Symptoms, Suicide-Related Outcomes, and Suicide Rates Among U.S. Adolescents After
2010 and Links to Increased New Media Screen Time. Clinical Psychological Science, 6(1),
3—17. https://doi.org/10.1177/2167702617723376

Vadillo, L., Martin-Ruiz, M. L., Pau, I., Conde, R., & Valero, M. A. (2017). A smart telecare system
at Digital Home: Perceived usefulness, satisfaction, and expectations for healthcare
professionals. Journal of Sensors, 2017, 1-12. https://doi.org/10.1155/2017/8972350

Van der Velden, M., & Mortberg, C. (2011). Between need and desire. Science, Technology, &
Human Values, 37(6), 663—683. https://doi.org/10.1177/0162243911401632

Van Deursen, A. (2010). Internet Skills and Why They Matter. Enschede, the Netherlands:
University of Twente.

Van Deursen, A.J. A. M., & Van Dijk, J. A. G. M. (2013). The digital divide shifts to differences in
usage. New Media & Society, 16(3), 507-526. https://doi.org/10.1177/1461444813487959

Van Deursen, A.J. A. M., Helsper, E. J., & Eynon, R. (2014). Measuring Digital Skills. From
Digital Skills to Tangible Outcomes project report. Oxford Internet Institute Projects.

Van Deursen, A. J., & Mossberger, K. (2018). Any thing for anyone? A new digital divide in
internet-of-things skills. Policy & Internet, 10(2), 122—140. https://doi.org/10.1002/poi3.171

Van Deursen, A.J., & Van Dijk, J. A. (2010). Measuring internet skills. International Journal of
Human-Computer Interaction, 26(10), 891-916.
https://doi.org/10.1080/10447318.2010.496338

Van Deursen, A., & Van Dijk, J. (2011). Internet skills and the digital divide. New Media and
Society, 13(6), 893-911. https://doi.org/10.1177/1461444810386774

Van Dijk, J. A. (2005). Inequality in the information society. The Deepening Divide: Inequality in

the Information Society, 131-144. https://doi.org/10.4135/9781452229812.n7



146

Van Laar, E., Van Deursen, A. J. A. M., Van Dijk, J. A. G. M., & de Haan, J. (2020). Measuring the
levels of 21st-century digital skills among professionals working within the Creative
Industries: A performance-based approach. Poetics, 81, 101434.
https://doi.org/10.1016/j.poetic.2020.101434

Van Hung, T., Ngoc Phuong Thao, T., Nguyen Thi Kieu, T., & Quang Hien, D. (2021). Research on
factors influencing intention to use smart home devices in Danang. 2021 21st ACIS
International Winter Conference on Software Engineering, Artificial Intelligence, Networking
and Parallel/Distributed Computing (SNPD-Winter).
https://doi.org/10.1109/snpdwinter52325.2021.00052

Vansteenkiste, M., & Ryan, R. M. (2013). On psychological growth and vulnerability: Basic
psychological need satisfaction and need frustration as a unifying principle. Journal of
Psychotherapy Integration, 23(3), 263-280. https://doi.org/10.1037/a0032359

Vasey, M. W., Harbaugh, C. N., Buffington, A. G., Jones, C. R., & Fazio, R. H. (2012). Predicting
return of fear following exposure therapy with an implicit measure of attitudes. Behaviour
Research and Therapy, 50(12), 767-774. https://doi.org/10.1016/j.brat.2012.08.007

Vassilakopoulou, P., & Hustad, E. (2021). Bridging Digital Divides: A literature review and research
agenda for information systems research. Information Systems Frontiers.
https://doi.org/10.1007/s10796-020-10096-3

Venkatesh, V., & Davis, F. D. (2000). A theoretical extension of the technology acceptance model:
Four longitudinal field studies. Management Science, 46(2), 186-204.
https://doi.org/10.1287/mnsc.46.2.186.11926

Venkatesh, V., & Morris, M. G. (2000). Why don't men ever stop to ask for directions? gender,
social influence, and their role in technology acceptance and usage behavior. MIS Quarterly,

24(1), 115. https://doi.org/10.2307/3250981



147

Venkatesh, V., Davis, F., & Morris, M. (2007). Dead or alive? the development, trajectory and future
of technology adoption research. Journal of the Association for Information Systems, 8(4),
267-286. https://doi.org/10.17705/1jais.00120

Venkatesh, V., Morris, M. G., Davis, G. B., & Davis, F. D. (2003). User acceptance of information
technology: Toward a unified view. MIS Quarterly, 27(3), 425.
https://doi.org/10.2307/30036540

Venkatesh, V., Thong, J., & Xu, X. (2012). Consumer Acceptance and Use of Information
Technology: Extending the Unified Theory of Acceptance and Use of Technology. MIS
Quarterly, 36(1), 157-178. http://www .jstor.org/stable/41410412

Vodanovich, S., Sundaram, D., & Myers, M. (2010). Research commentary —digital natives and
ubiquitous information systems. Information Systems Research, 21(4),711-723.
https://doi.org/10.1287/isre.1100.0324

Voiskounsky, A. (2011). Preschoolers as video gamers. Online Communities and Social Computing,
287-296. https://doi.org/10.1007/978-3-642-21796-8_31

Wallsten, S. (2013). What are we not doing when we're online. National Bureau of Economic
Research. https://doi.org/10.3386/w19549

Wang, A. B. (2018, December 20). 'I'm in your baby's room': A hacker took over a baby monitor and
broadcast threats, parents say. The Washington Post.

Wang, C. C., & Chen, J. J. (2015). Overcoming technophobia in poorly-educated elderly—the
HELPS-seniors service learning program. International Journal of Automation and Smart
Technology, 5(3), 173-182.

Wang, X., McGill, T.J., & Klobas, J. E. (2018). I want it anyway: Consumer perceptions of smart
home devices. Journal of Computer Information Systems, 60(5),437-447.

https://doi.org/10.1080/08874417.2018.1528486



148

Wang, C.-H., & Wu, C.-L. (2021). Bridging the digital divide: The smart TV as a platform for digital
literacy among the elderly. Behaviour & Information Technology, 41(12),2546-2559.
https://doi.org/10.1080/0144929x.2021.1934732

Wang, Q. (2016). Why Should We All Be Cultural Psychologists? Lessons from the Study of
Social Cognition. Perspectives on Psychological Science, 11(5),583-596.
https://doi.org/10.1177/1745691616645552

Wang, X., Shi, J., & Lee, K. M. (2022). The digital divide and seeking health information on
smartphones in Asia: Survey study of ten countries. Journal of Medical Internet Research,
24(1). https://doi.org/10.2196/24086

Wang, Y .-S., Wu, M.-C., & Wang, H.-Y. (2009). Investigating the determinants and age and gender
differences in the acceptance of Mobile Learning. British Journal of Educational Technology,
40(1), 92—118. https://doi.org/10.1111/j.1467-8535.2007.00809.x

Wannheden, C., Stenfors, T., Stenling, A., & von Thiele Schwarz, U. (2021). Satisfied or frustrated?
A qualitative analysis of need satisfying and need frustrating experiences of engaging with
digital health technology in Chronic Care. Frontiers in Public Health, 8.
https://doi.org/10.3389/fpubh.2020.623773

Wei, K. K., Teo, H. H., Chan, H. C., & Tan, B. C. Y. (2011). Conceptualizing and testing a social
cognitive model of the digital divide. Information Systems Research, 22(10), 170-187.
https://doi.org/10.1287/isre.1090.0273

West, M., Kraut, R., & Ei Chew, H. (2019). I’d blush if I could : closing gender divides in digital
skills through education. Ministerio De Educacion, 306, 1-146.

White, R. (2018). Changes to the leisure time landscape and its impact on out-of-home entertainment
and arts. White Hutchinson Leisure & Learning Group.

Wild, K. V., Mattek, N. C., Maxwell, S. A., Dodge, H. H., Jimison, H. B., & Kaye, J. A. (2012).

Computer-related self-efficacy and anxiety in older adults with and without mild cognitive



149

impairment. Alzheimer's & Dementia, 8(6), 544-552.
https://doi.org/10.1016/j.jalz.2011.12.008

Wilson, C., Hargreaves, T., Hauxwell-Baldwin, R. (2017) Benefits and risks of smart home
technologies. Energy Policy 103:72-83

Winnicka, A., Kesik, K., Potap, D., Wozniak, M., & Marszatek, Z. (2019). A multi-agent
gamification system for managing Smart Homes. Sensors, 19(5), 1249.
https://doi.org/10.3390/s19051249

Woodcock, A., Graziano, W. G., Branch, S. E., Ngambeki, 1., & Evangelou, D. (2012). Engineering
students' beliefs about research: Sex differences, personality, and career plans. Journal of
Engineering Education, 101(3),495-511. https://doi.org/10.1002/.2168-
9830.2012.tb00059.x

Woollaston, V. (2014, July 17). The most tech addicted country in Europe? Spain: Spanish use
devices almost 9 hours a day outside of work. Daily Mail Online.

Wright, D., Shank, D. B., & Yarbrough, T. (2021). Outcomes of training in Smart Home
Technology adoption. Communication Design Quarterly, 9(3), 14-26.
https://doi.org/10.1145/3468859.3468861

Wu, Y .-H., Fassert, C., & Rigaud, A.-S. (2012). Designing robots for the elderly: Appearance issue
and beyond. Archives of Gerontology and Geriatrics, 54(1), 121-126.
https://doi.org/10.1016/j.archger.2011.02.003

Xiao, G. (2020). Research on cyberspace security system based on cloud computing environment.
2020 IEEE 3rd International Conference on Information Systems and Computer Aided
Education (ICISCAE). https://doi.org/10.1109/iciscae51034.2020.923684 1

Xie, B. (2011). Older adults, e-health literacy, and collaborative learning: An experimental study.

Journal of the American Society for Information Science & Technology, 62,933-946.



150

Xun Liu, S., Shen, Q., & Hankcock, J. (2021). Can a Social robot be too warm or too competent?
Older Chinese adults’ perceptions of social robots and vulnerabilities. Comput. Hum. Behav.
125, 1-7. https://doi.org/10.1016/j.chb.2021.106942.

Yang, H., Lee, H., & Zo, H. (2017). User acceptance of smart home services: An extension of the
theory of planned behavior. Industrial Management & Data Systems, 117(1), 68—89.
https://doi.org/10.1108/imds-01-2016-0017

Yang, H.,Lee, W., & Lee, H. (2018). IOT smart home adoption: The importance of proper level
automation. Journal of Sensors, 2018, 1-11. https://doi.org/10.1155/2018/6464036

Yoon, C., & Rolland, E. (2012). Knowledge-sharing in virtual communities: Familiarity,
anonymity and self-determination theory. Behaviour & Information Technology, 31(11),
1133-1143. https://doi.org/10.1080/0144929x.2012.702355.

Yu, H., Seo, L., & Choi, J. (2019). A study of critical factors affecting adoption of self-customisation
service — focused on value-based adoption model. Total Quality Management & Business
Excellence, 30(supl). https://doi.org/10.1080/14783363.2019.1665822

Yu, T., Sekar, V., Seshan, S., Agarwal, Y., & Xu, C. (2015). Handling a trillion (unfixable) flaws on
a billion devices. Proceedings of the 14th ACM Workshop on Hot Topics in Networks.
https://doi.org/10.1145/2834050.2834095

Zhang, M., Wang, C., Wang, J., Tian, S., & Li, Y. (2018). A new approach to security analysis of
Smart Home Authentication Systems. Fundamenta Informaticae, 157(1-2), 153—165.
https://doi.org/10.3233/{i-2018-1623

Zuboff, S. (2020). Surveillance capitalism and the challenge of collective action. New Labor Forum,
28(1), 10-29. https://doi.org/10.1177/1095796018819461

Zheng, Y. (2020). Using mobile donation to promote international fundraising: A situational
technology acceptance model. International Journal of Strategic Communication, 14(2), 73—

88. https://doi.org/10.1080/1553118x.2020.1720026.



151

Zhuravlev, A. L., & Nestik, T. A. (2016). Psychological aspects of negative attitudes toward new

technologies. Psikhologicheskii zhurnal, 37(6), 5-14.



152

Appendix A
Study Information Sheet
Study title: Live Smart: A cross-cultural investigation of smart home technology evaluating
acceptance and the role of digital competence, needs frustration, technophobia and
technophilia.
Locality: Barcelona.
Researcher: Neil Daruwala

Supervisor: Dr Ursula Oberst

You are invited to take part in a study on Smart home Technology, as part of the
investigator’s doctoral thesis at Ramona Llull University (Blanquerna Faculty of Psychology,
Educational Sciences and Sports).

Participation in the study should not exceed 20 minutes.

A total of 43 statements will be presented to all participants which will require one answer
from a from options -Strongly Disagree, Disagree, Neutral, Agree, Strongly Agree

The purpose of the study is to understand the psychological relationship between humans and
smart home technology.

How acceptance of smart home technology affects our behavioural intention to use the smart
devices Can Smart Home Technology affect our psychological state and cause anxiety,

or a loss of personal self-determination. Moreover, is there a correlation between digital
skills, technophilia, technophobia and trust within the smart home technology paradigm.
Whether you take part is your choice. If you do want to take part now, but change your mind

later, you can pull out of the study at any time.
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The voluntary nature of participation, including that they are free to decline to participate, or
to withdraw from the research at any practicable time, without experiencing any
disadvantage.

The participant will be instructed to choose a personal identification number in order to
protect their anonymity as confidentiality of individuals is

paramount.

The study, once finalized, will be available to any participants by contacting the lead
researcher. In accordance with the General Data Regulation Addendum, all data will be
privately secured under European law. Participant data will be kept confidential and used
only for the purposes of this research. The data will be treated according to Royal Decree
1720/2007,which approves the Regulations for the development of the Organic Law on
Protection of Personal Data (15/1999).

For more information, please visit the following link: https://sogosurvey.com/gdpr-
compliance.

All participants have the right to contact the researcher if they require to see the final article.
If you have any questions, concerns or complaints about the study at any stage, you can
contact:

Neil Daruwala, Researcher: neild@blanquerna.url.edu

Consent Form

Please answer Yes or No to the following statement

I declare that I have received information about the study for which my participation is
requested. I have been informed of all aspects related to confidentiality and the data
protection, that my participation is completely voluntary and that I have the right to withdraw
at any time. Therefore, I give my consent to participate in the study and my data can be

managed preserving my identity and privacy at all times. Yes / No.
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