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Abstract: Smart home (SH) technologies offer advancements in comfort, energy management, health,
and safety. There is increasing interest in technology-enabled home services from scholars and
professionals, particularly to meet the needs of a growing aging population. Yet, current research
focuses on assisted living scenarios developed for elderly individuals with health impairments,
and neglects to explore the potential of SHs in prevention. We aim to improve comprehension and
guide future research on the value of SH technology for risk prevention with a survey assessing
the adoption of SHs by older adults based on novel ad hoc collected data. Our survey is based on
the theoretical background derived from the extant body of literature. In addition to established
adoption factors and user characteristics, it includes previously unexamined elements such as active
and healthy aging parameters, risk and insurance considerations, and social and hedonic dimensions.
Descriptive results and regression analyses indicate that a vast majority of individuals acknowledge
the preventive benefits of SHs. Additionally, we observe that individuals with higher levels of
social activity, technology affinity, and knowledge of SHs tend to report greater interest. Moreover,
perceived enjoyment and perceived risk emerge as central elements for SH adoption. Our research
indicates that considering lifestyle factors when examining technology adoption and emphasizing
the preventive benefits present possibilities for both future studies and practical implementations.

Keywords: smart home adoption; Internet of Things; active healthy aging; risk prevention

1. Introduction

Technology-enabled households ultimately aim to improve the quality of life at home
by providing various services that make everyday life at home easier [1]. The umbrella
term “smart home” (SH) combines services in the areas of lifestyle and comfort [2], en-
ergy management [3], health [4], and safety [1]. According to the SH literature review
by Iten et al. [5], an SH is defined as “a home equipped with a set of smart technologies
that provide a resident with remote, digitized, and automated services that improve his
or her quality of life at home”. The definition highlights the three key properties of an
SH: the technological aspects of hardware and software, the services enabled by the SH,
and the ability to meet specific household needs. SHs pave the way for sustainable change,
and technological advances create true interconnectivity between different systems, making
the SH much more than a set of individual devices that address isolated needs [1]. Recent
market studies indicate that more than 250 SH technologies are commercially available in
the UK [6]. Demand is further expected to increase following the COVID-19 pandemic [7].
As a result, the pandemic crisis and its aftermath have altered people’s daily routines [8].
The relationship between domestic activities and home technologies has been rethought [9].
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Recently, SH research focusing on older individuals has become increasingly important.
As people age, they spend more time at home and attach greater importance to it [10].
This is also reflected in the fact that a large proportion sees successful aging as living
autonomously at home for as long as possible [11]. Noteworthy shifts in society, such
as the demographic transitions in most industrialized nations and the digital affinity of
forthcoming retirees (like the baby boomer generation), marked by a substantial interest in
technological support services for daily home life, have provided the stimulus for further
research in the field of SHs [12]. One area of current research is concerned with the factors
that increase the intention to use SHs among older adults [13,14]. Older adults are often
considered a target group in advanced age or with functional limitations [15]. Therefore,
the focus is mainly on reactive support services (e.g., fall detection) or treating risks that
have already manifested. As a consequence, the potential for SHs to enable opportunities
for proactive risk prevention has so far been neglected. With risk prevention, we refer to
the proactive reduction in the frequency and severity of potential losses experienced at
home. In contrast, risk treatment is concerned with managing the consequences of risks.

Against this background, the present research aims to lay the groundwork for investi-
gating the value of SH technology for prevention purposes. The hypothesis guiding this
investigation is that older individuals perceive an SH as a valuable instrument to prevent
risks at home and, hence, to support active and healthy living at older age. To this end, we
review the literature and develop a questionnaire that incorporates features and user char-
acteristics that are potentially relevant from a risk prevention perspective. Although the
questionnaire is based on established technology adoption frameworks, we identify several
previously unstudied elements of relevance. The concept of active healthy aging (AHA),
as advocated by the United Nations, provides a capability-oriented perspective on ag-
ing [16]. In addition, our survey considers technology and risk affinity, risk and insurance
costs, and social and hedonic dimensions.

The results based on the answers to our survey from 1515 individuals aged 45 and
older in Switzerland provide encouraging insights for studying the preventive value of SHs.
The majority recognizes the benefits of prevention in safety-related services. Among all
the prevention benefits examined, health benefits have the most pronounced effect on the
intention to adopt SHs in the future. Additionally, the results suggest that socially active
individuals express greater interest in SHs. Other factors associated with increased interest
in SHs among older adults include higher technology and risk affinity, more knowledge
about SHs, and the male gender. Finally, there is a clear positive relationship between the
enjoyment of using SHs and increased interest in SHs, while perceived risks and costs are
identified as barriers to the intention to adopt SHs.

The paper is organized as follows. In Section 2, we review the relevant literature to
identify potential elements that influence the adoption of SHs and provide examples of
preventive services. In Section 3, we introduce the survey and describe the measurement
items. In Section 4, we report descriptive statistics on the collected responses. Furthermore,
we present the results of regression analyses assessing the significance of the association
of various factors with the intention to adopt SHs. In Section 5, we discuss our findings,
and in Section 6, we conclude.

2. Theoretical Background

To inform our investigation of the preventive value of SHs for older adults and provide
background information, we conducted a literature review. This review included literature
on the areas of SH services and prevention, as well as the adoption of SH technology by
older adults. The purpose of the literature review is to identify specific preventive elements
to complement the development of our survey in Section 3.

2.1. SH Service and Prevention Areas

Based on the literature, we have identified four main service areas of SH technology:
comfort, energy, health, and safety [17–19]. Each of these areas offers unique benefits to



Smart Cities 2024, 7 372

users [20]. The comfort area covers support services to increase the comfort and lifestyle of
residents [1]. The focus is on improving the ability to control various domestic appliances or
simplify daily household activities [21]. The energy area combines a wide range of services
aimed at reducing energy consumption in the house or optimizing energy consumption
without human intervention [22]. In addition to considerations related to easier monitoring
and control, preventive benefits are also recognized. These benefits are increasingly evident
as SHs are discussed in public as an important lever for making private households more
sustainable [23].

The health area relates to services that provide individual health information (e.g., fall
detection), or environmental information with relevant health impact (e.g., air quality).
From a prevention perspective, it particularly focuses on improving self-management and
alerting family members and professionals in case of emergencies [22]. Currently, most
research takes a functional limitations-centered perspective when studying SH health dy-
namics for older people and refers to seniors of advanced age or disabled persons [13,21,24].
Areas such as ambient assisted living or telemedicine aim to provide technological as-
sistance at home in cases of impairment [12]. For instance, these technologies support
people with disabilities in achieving a more independent life, enable a self-reliant life in
old age, or facilitate the digital transmission of medical information, services, and educa-
tion [25]. Turjamaa et al. [15] argue that researchers should consider SH health services
holistically, enabling older adults to perform activities of daily living and lead healthier
and more fulfilling lives by enhancing physical safety and social interactions. The AHA
concept emphasizes the link between activity and health, encompassing continued partici-
pation in social, economic, cultural, spiritual, and civic affairs [26]. In 2020, the framework
was integrated into a comprehensive 10-year action plan launched by the United Nations,
officially known as the UN Decade of Healthy Aging [16]. Several studies have highlighted
the significance of home life in promoting AHA [13,27], and, at the same time, AHA can be
a good predictor of technology adoption [28].

The safety area consists of services that allow home occupants to secure their homes
and avoid accidents [1]. This area is inherently preventive and commonly associated with
preventative benefits [13]. It encompasses common devices such as door locks, water
leak detectors, and motion sensors [24]. In fact, safety products or features are among
the most popular SH products in all age groups [24,29]. The popularity appears to follow
a chronological order, with the most recent innovations being the least preferred [24].
The familiarity of safety-related products can also be attributed to their direct impact on
reducing financial losses. Incidents such as water bursts or storms pose well-documented
risks, not only in terms of potential losses but also in the attention that they receive from
other stakeholders, including insurance companies and homeowner associations [30].

2.2. Factors Influencing SH Adoption

Among the most important factors promoting SH adoption, the literature points to
usefulness and usability [31–34]. These factors have also been confirmed by studies in older
adults [13,14]. Pal et al. [35] demonstrate that usability is foremost among older adults,
primarily due to the significant effort required to learn any new technology. Another
commonly cited factor is the availability of support and resources when using SHs [36].
Its significance for the acceptance of SHs has been highlighted in some studies [10,37],
while other articles suggest that it has no impact [35,38] or even question its reliability [39].
Moreover, social influences that relate to the extent to which important others believe
one should use an SH receive widespread attention [10]. Yet, we find some studies that
question these properties based on age and family composition [22,40]. Another driver
for SH interest is the perceived fun derived from using SHs [34]. The literature review
by Marikyan et al. [20] reveals that only a few studies investigate this hedonic motivation
provided by SHs. However, most of these studies attribute significant influence on adoption
intention [22,37,41]. Eventually, less research attention has been given to factors such as
the perceived price value of investing in technology [13], habit [39], trust [42], and expert
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advice [40], as well as technology anxiety [29]. Furthermore, Iten et al. [5] conducted
a literature review that provides insights into various barriers and risks that limit SH
adoption. It sheds light on the evolving risk landscape associated with SHs, highlighting
impediments such as cyber security and privacy and the evolving challenges associated
with technology dependency [6,43]. These risks often manifest through financial costs and
therefore must be carefully considered. Pal et al. [35] note that, for older adults, the cost of
technology may serve as a notable barrier.

Methodologically, studies on SH adoption mostly rely on technology adoption frame-
works that trace back to the seminal work of Davis [44]. As summarized in Table 1, most of
the factors mentioned above can be related to the traditional technology acceptance model
(TAM) and the unified theory of acceptance and use of technology (UTAUT). The TAM
incorporates two key constructs related to usefulness and usability [31], while the UTAUT
posits that, apart from technology-specific features, personal beliefs can specifically explain
an individual’s intentions to use new technologies [22]. The application of the UTAUT
framework in the context of an SH was first carried out by Alaiad and Zhou [10], who
concluded that it may be the most integrative research theory to follow given its validity
in various technology settings. Furthermore, recent studies on SH adoption [22,33,39]
underscore the comprehensive nature and substantial empirical support of the frame-
work. For instance, Sequeiros et al. [36] demonstrate that UTAUT-specific beliefs related to
hedonic and social factors may exert significant influence on SH adoption.

Table 1. Factors influencing SH adoption and their relation to technology adoption frameworks.

Factor Framework References

Usefulness

UTAUT Alaiad and Zhou [10], Große-Kreul [22], Ayodimeji et al. [33], Pal et al. [35],
Sequeiros et al. [36], Hoque and Sorwar [38], Baudier et al. [39], Cimperman et al. [40]

TAM
Tural et al. [13], Nikou [14], Hubert et al. [31], Shin et al. [32], Park et al. [41],

Shuhaiber and Mashal [42], De Boer et al. [45], Kuebel and Zarnekow [46],
Marikyan et al. [47]

Other Wang et al. [18], Schill et al. [23], Kim et al. [37], Luor et al. [48]

Usability

UTAUT Alaiad and Zhou [10], Große-Kreul [22], Ayodimeji et al. [33], Pal et al. [35], Se-
queiros et al. [36], Hoque and Sorwar [38], Baudier et al. [39], Cimperman et al. [40]

TAM
Tural et al. [13], Nikou [14], Hubert et al. [31], Shin et al. [32], Park et al. [41],

Shuhaiber and Mashal [42], De Boer et al. [45], Kuebel and Zarnekow [46],
Marikyan et al. [47]

Other Wang et al. [18]

Support and resources
UTAUT Alaiad and Zhou [10], Ayodimeji et al. [33], Pal et al. [35], Sequeiros et al. [36],

Hoque and Sorwar [38], Baudier et al. [39], Cimperman et al. [40]

Other Kim et al. [37]

Social influences UTAUT Alaiad and Zhou [10], Große-Kreul [22], Ayodimeji et al. [33], Pal et al. [35],
Sequeiros et al. [36], Hoque and Sorwar [38], Baudier et al. [39], Cimperman et al. [40]

Hedonic motivation

UTAUT Große-Kreul [22], Sequeiros et al. [36], Baudier et al. [39]

TAM Park et al. [41], Shuhaiber and Mashal [42], Marikyan et al. [47]

Other Kim et al. [37]

Risks and barriers

UTAUT Alaiad and Zhou [10], Arar et al. [29], Pal et al. [35], Cimperman et al. [40]

TAM Nikou [14], Hubert et al. [31], Shin et al. [32], Shuhaiber and Mashal [42],
Marikyan et al. [47]

Other Wang et al. [18], Kim et al. [37], Luor et al. [48], Furszyfer Del Rio et al. [49],
Hong et al. [50], Klobas et al. [51]
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Table 1. Cont.

Factor Framework References

Price value
UTAUT Sequeiros et al. [36], Baudier et al. [39]

TAM Tural et al. [13]

Habit UTAUT Sequeiros et al. [36], Baudier et al. [39]

Trust Other Luor et al. [48], Furszyfer Del Rio et al. [49]

Expert advice UTAUT Pal et al. [35], Cimperman et al. [40]

Technology anxiety UTAUT Arar et al. [29], Pal et al. [35], Hoque and Sorwar [38], Cimperman et al. [40]

Note: UTAUT stands for the unified theory of acceptance and use of technology, TAM refers to the technology
acceptance model.

2.3. User Characteristics

Research characterizing (potential) users is available, although the results are some-
times contradictory. Regarding age, the adoption intention of younger adults is often found
to be higher than that of older ones (see, e.g., Wang et al. [18]). However, Shin et al. [32]
and Klobas et al. [51] have observed higher adoption rates among older adults, noting their
increased willingness to share personal data in SH health settings. The evidence regarding
the effect of gender is also divergent. Sovacool et al. [52] suggest that SH dynamics are
generally strongly influenced by gender, as benefits related to entertainment value or house-
hold work differ significantly by gender. These dynamics are particularly pronounced
among older individuals and tend to positively influence adoption rates among men [13].
The evidence on the influence of income and education shows that higher levels come
with higher SH interest [51]. However, Chang and Nam [1] suggest that this effect may be
related to the costs of technology. One study, including marital status [24], found that being
in a relationship is related to higher SH adoption intention. Additionally, various aspects
of technological experience and affinity have been studied. For example, prior experience
with SHs has been shown to facilitate adoption [17]. Awareness and knowledge of SH tech-
nologies [19] and ownership of other technologies [45] also lead to higher adoption rates.
Smartphone ownership and expertise have been linked to higher levels of SH adoption [13].
The positive influence of technology affinity has been validated by [31], among others. Also,
home ownership [24] and household size [13] have been found to relate to SH adoption.
In Table 2, we list the variables characterizing users found in the literature.

Table 2. Variables characterizing (potential) SH users.

Characteristics Population References

Age General Tural et al. [13], Shank et al. [17], Wang et al. [18], Li et al. [21], Shin et al. [32],
Sequeiros et al. [36], Hoque and Sorwar [38], Klobas et al. [51]

Gender
Older Adults Chang and Nam [1], Tural et al. [13], Arthanat et al. [24], Ayodimeji et al. [33],

Cimperman et al. [40]

General Nikou [14], Shin et al. [32], Sovacool et al. [52], Yang et al. [53]

Education
Older Adults Chang and Nam [1], Tural et al. [13]

General Shin et al. [32], Klobas et al. [51]

Income
Older Adults Chang and Nam [1], Tural et al. [13], Shank et al. [17]

General Shin et al. [32]

Martial status Older Adults Arthanat et al. [24]

SH experience
Older Adults Chang and Nam [1]

General Nikou [14], Shank et al. [17], Yang et al. [53]
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Table 2. Cont.

Characteristics Population References

SH knowledge Older Adults Wilson et al. [19], Ayodimeji et al. [33], Marikyan et al. [47],
Balta-Ozkan et al. [54]

Technology
ownership

Older Adults Tural et al. [13], Arthanat et al. [24]

General De Boer et al. [45]

Technology
affinity

Older Adults Arar et al. [29]

General Wilson et al. [19], Hubert et al. [31]

Home ownership Older Adults Tural et al. [13], Arthanat et al. [24]

Household size Older Adults Tural et al. [13], Peek et al. [55]

AHA Older Adults Carnemolla [12], Tacken et al. [28]

3. Methodology and Data

This study investigates the intention to adopt SHs and focuses on the preventive bene-
fits of SH technology for active and healthy aging. The aim is to enhance comprehension
and guide future research on the topic by creating new survey data. The subsequent section
outlines the structure and design of the survey and the data collection process and explains
the variables measured in the survey.

3.1. Survey Design and Data Collection

We begin by showing how the concepts of prevention, as well as the elements of
SH adoption and user characteristics outlined in Section 2, are integrated. We provide a
detailed description of our study design and data collection process. We outline the key
components of the questionnaire, the procedures used to obtain a representative survey
sample, and how we derived the SH scenario.

3.1.1. Structure

The survey is structured along the main topics that we illustrate in Figure 1. In the
introductory section, we assess the eligibility of participants using filter criteria and quotas
related to level of SH knowledge, age, gender, and region of residence. To provide context
and guidance, we present an SH scenario that illustrates two use cases. The core of the
survey contains 122 questions organized into four categories (personal characteristics,
evaluation of prevention benefits, dimensions of SH adoption, risks and costs) and 15 topics
labeled from A to O. First, to characterize an interested user, we collect socio-demographic
variables, AHA-related parameters, technology and risk affinity, and information about
individual insurance coverage. Second, we collect participants’ evaluations of the benefits
of prevention in terms of comfort, safety, health, and fitness. Third, we capture key ele-
ments influencing SH adoption, including performance and effort expectancies, facilitating
conditions, social influences, and hedonic motivation. Finally, we ask about risks and costs.
We describe the survey questions in more detail in Section 3.2.
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Figure 1. Synopsis of the main topics and parts of the questionnaire.

3.1.2. SH Scenario

As our objective is to survey the behavioral intentions of potential users rather than
their actual use or choice of a specific product component, we employ adapted scenar-
ios. The scenario technique, as described by Hubert et al. [31] for surveys on SHs, of-
fers two approaches: a detailed or abstract scenario description. The literature review
by Marikyan et al. [20] reveals that most scholars focus on a detailed description of a
standalone SH device rather than a fully interconnected SH system. This approach em-
phasizes specific services rather than broader lifestyle concepts [15], resulting in better
respondent understanding. Conversely, an abstract description that encompasses multiple
interconnected SH products enables the analysis of preferences for different services [1].
However, this approach has limitations in terms of scenario comprehensibility and potential
biases. The literature suggests minimizing these issues by using filter questions to assess
respondents’ level of SH knowledge [35].

We chose an abstract scenario with multiple examples to capture the preferences for
different prevention benefits. To ensure the scenario’s effectiveness and appropriateness,
we implemented a quota for SH knowledge levels allowing fewer than 10% of respondents
with no SH knowledge, maintained a summary of the scenario pinned to the top of the
screen throughout the survey, and incorporated Swiss-specific household characteristics
into the scenario description based on a site visit to a major provider of SH solutions [56].
The scenario description can be found as part of the questionnaire in Appendix A, part B.

3.1.3. Operationalization

The survey was conducted online in March 2022 using the Unipark software and
administrated by a professional polling agency responsible for participant recruitment.
Participants were provided financial incentives for successful completion and only given the
title of the survey when first contacted. The survey was conducted in both the German and
French language. An English translation of the questionnaire is provided in Appendix A.
Prior to its distribution, we conducted a pilot test with individuals who met the eligibility
criteria to ensure comprehensibility, usability, and technical functionality (see the test
protocol in Appendix B). The overall design process follows the CHERRIES guideline [57]
for online surveys, and the reporting checklist can be found in Appendix C.
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3.1.4. Sample

A total number of 2553 participants were recruited, with 2490 agreeing to participate.
We applied filters based on age (≥45 years) aligning with the research focus on AHA,
quotas (67:33 ratio for German- and French-speaking regions in Switzerland; 50:50 for
female and male; 30:30:30:10 for age groups 45–54, 55–64, 65–74, and over 75 years; 10:90 for
participants without and with SH knowledge, respectively), and conducted quality checks
throughout the survey using control questions. Note that the distribution of age groups is
not fully representative of Switzerland. In particular, the relatively under-represented 10%
of those aged 75 and over is due to practical constraints during the recruitment process.
The exact distribution should ideally be 30:30:20:20. These considerations should be taken
into account when interpreting the results. The final sample consists of 1515 valid responses
and the data presented in this study are being prepared for open access; see Iten et al. [58].

3.2. Questions and Measurement Items

Using the structure of the questionnaire illustrated in Figure 1, we describe the ques-
tions and variables measured in our survey. An overview of the variables is provided in
Tables 3–6.

Table 3. Summary of the variables used in the survey (part 1 of 4).

Label Description Categories Question

Knowledge and preference variables

Knowledge level Level of experience in SHs Five levels from no knowledge to very good
knowledge A1

Convenience application Preference for sensors in the housing Five levels from dislike to like B1
Health application Preference for mobile health device ” B2

Socio-demographic variables
Survey language Chosen language of the questionnaire German, French n.a.

Age Age class in years 45–54, 55–64, 65–74, 75+ (from numeric
answers) A2

Gender Gender of the respondent Female, male, diverse, prefer not to reply A3

Education Highest level of education Mandatory school, high school, higher
education C1

Income sufficiency Income sufficiency for recurring expenses With great difficulty; with some difficulty;
fairly easily; easily C2

Expense capacity Ability to cover an unexpected expense No, yes C3

Professional situation Current employment situation Retired, employed, unemployed,
homemaker, unable to work C4

Home ownership Main residence ownership Rent, ownership C5
Marriage/partnership Living with spouse/partner in a household No, yes C6.1
Single household Living alone (without anyone else) ” C6.2
Household with kid(s) Living with kids in one household ” C6.4
Other households Living in other household constellation ” C6.3,5,6

Active healthy aging variables

Mildly strenuous activities Physically mildly strenuous activities Hardly ever, 1–2× month, 1× week,
>1× week D1.1

Really strenuous activities Physically very strenuous activities ” D1.2
Frailty Frailty in certain everyday activities No, yes D2

Satisfaction with life Satisfaction with current life situation Five levels from completely dissatisfied to
completely satisfied D3

Depressive symptoms Feeling sad or depressed No, yes D4

Loneliness Feeling lack of companionship Almost never or never, 1–2× month,
1× week, >1× week D5

Cultural activity level Participation in cultural activities Hardly ever, few times a year, 1–2× month,
1× week, >1× week D6.1

Group sports involvement Participation in group sports ” D6.2
Educational courses Participation in educational courses ” D6.3
Voluntary work Participation in voluntary work ” D6.4
Club activity level Participation in club activities ” D6.5
Outing level Going out with friends ” D6.6
Active grandparent Looking after grandchildren ” D6.7
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Table 3. Cont.

Label Description Categories Question

Technology and risk affinity variables

Technology experimenter Pleasure in trying new technologies Five levels from strongly disagree to
strongly agree E1

Technology pioneer First to try new technologies ” E2
Technology expert Skills using smartphone or tablet Five levels from poor to excellent E3

Mistake avoider Potential errors discourage from usage Five levels from strongly disagree to
strongly agree E4

Familiarity preferer Familiar things are preferred over new ones ” E5

Risk-taking level Self-assessed preferences for risky behavior Five levels from not at all to very willing to
take risks E6

Insurance situation variables
Suppl. health insurance Supplementary health insurance No, yes F1.1
Motor vehicle insurance Motor vehicle insurance ” F1.2
Travel insurance Travel insurance ” F1.3
Liability insurance Liability insurance ” F1.4
Life insurance Life insurance ” F1.5
Household insurance Household insurance ” F1.6
Legal expenses insurance Legal expenses insurance ” F1.7
Other insurance Other less frequent insurance contracts ” F1.8
Insurance app in use App from any insurance company in use ” F2

Table 4. Summary of the variables used in the survey (part 2 of 4).

Label Description Question

Evaluation of prevention benefits
Burden relief Reduce burden of household activities G1.1
Home information Provide information and control options G1.2
Value enhancement Maintain or increase property value G1.3
Sense of safety Make feel more safe G2.1
Security booster Increase home security G2.2
Risk protection Protect against risks at home G2.3
Health maintenance Take care of oneself and avoid doctor visit G3.1
Health monitoring Monitor easily health metrics G3.2
Health encouragement Motivate to behave healthier G3.3
Accident prevention Help to prevent accidents and health risks G3.4
Family well-check Check if family and friends are well G3.5
Automated fitness Perform something automatically for fitness G4.1
Exercise feedback Obtain immediate feedback on fitness exercises G4.2
Movement motivation Motivate to move more G4.3
Socializing opportunity Meet new people for training groups G4.4

Note: All variables are categorical with five levels from strongly disagree to strongly agree.

Table 5. Summary of the variables used in the survey (part 3 of 4).

Label Description Question

Performance expectancy
Everyday simplification Simplify everyday household activities H1
Home monitoring Monitor state or progress of home effectively H2
Activity motivation Motivate to conduct activities that do not like to do H3
Money saving Save money with technology usage H4
Social connectivity Stay in touch with family and friends H5
Shared access Give access to others when needed H6

Effort expectancy
Easy to use Designed to be easy to use I1.1
Intuitive Designed to be intuitively understandable I1.2
Easy to learn Designed to be easy to learn I1.3
Quickly usable Designed to be quickly usable I1.4
Customizable Designed to be individually customizable I2.1
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Table 5. Cont.

Label Description Question

Tailored Designed to be tailored to one properly I2.2
Trustworthy Designed to be trustworthy I3.1
Warrantied Designed to be backed by credible warranties I3.2
Autonomous Designed to be used without consulting others I4.1
Seamless Designed to be used independently without problems I4.2

Facilitating conditions
Availability of usage instructions Instructions available on proper usage J1
Availability of a professional for questions Professionals available if any questions J2
Availability of a professional when problems Professionals available if any system problems J3
Availability of close people Close people available if any difficulties J4
Availability of colleagues/friends Colleagues or friends are happy to support J5
Availability of own knowledge Sufficient knowledge required for usage J6
Fit to daily life Fit well into daily routine J7
Fit to household Fit well to household organization J8

Social influences
Meaning to important others Important people encourage technology usage K1
Meaning to opinion makers Valued opinions encourage technology usage K2
Prestigious image Users have a more prestigious image K3
Modern image Users are perceived as modern K4

Hedonic motivation
Entertaining Using SH is entertaining L1
Enjoyable Using SH is enjoyable L2
Convenient Using SH is convenient L3
Curiosity-inducing Using SH arouses curiosity L4
Versatile Using SH is versatile L5
Fun Using SH is fun L6
Pleasant Using SH is pleasant L7
Relieving Using SH brings relief L8
Trending Using SH helps to be at the pulse of time L9
Variegating Using SH leads to more variety in everyday life L10

Note: all variables are categorical with five levels from strongly disagree to strongly agree.

Table 6. Summary of the variables used in the survey (part 4 of 4).

Label Description Question

Perceived risks
Dependence Concern of increasing dependence on technology M1.1
Loss of control Concern of losing control of technology M1.2
Costs exceeding benefits Concern of costs exceeding benefits M2.1
Expensive maintenance Concern of expensive maintenance M2.2
Data misuse Concern of collected data being misused M3.1
Data used unforeseeable Concern of collected data being used unforeseeable M3.2
Overwhelming Concern of overwhelming technology usage M4.1
Cumbersome Concern of cumbersome technology usage M4.2
Go less out of house Concern of going out of the house less M5
Non-essential luxuries Concern of turning into a non-essential luxury M6
Source of problems Concern of leading to problems M7.1
Insecure Concern of being insecure M7.2
Replace contact with others Concern of replacing contact with others M8.1
Lack of human interaction Concern of resulting in lack of human interaction M8.2

Insurance costs and services
Discount on insurance premium Expect to receive discount on insurance premium N1
Automatic premium adjustment Expect price of insurance to adjust automatically N2
Reimbursement of purchase costs Expect insurer to cover cost of purchase N3
Advice from insurer Expect insurer to provide advice on home maintenance N4
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Table 6. Cont.

Label Description Question

Early warning from insurer Expect insurer to give early warning on incipient risks N5
Individual offers from insurer Expect insurer to provide offers that match personal interests N6
Future SH insurance intention Intention to use SH insurance N7
Future SH insurance plan Intention to use SH insurance when opportunity arises N8

Note: all variables are categorical with five levels from strongly disagree to strongly agree.

3.2.1. Intention to Adopt SH

To measure the main variable of interest, the intention to adopt SHs, we use three items.
Questions O1 to O3 ask respondents to indicate their level of agreement (on a five-level
Likert scale [59] from “strongly disagree” to “strongly agree”) with the statements “I intend
to use smart home in the future.”, “I predict I would use smart home in the future.”, and “If the op-
portunity presents itself in the near future, I will use smart home.”. The questions were presented
in connection with the SH scenario visualization pinned to the top of the screen and are
drawn from previous SH adoption studies (see, e.g., Große-Kreul [22], Baudier et al. [39]).

3.2.2. Introduction

This part includes variables related to filtering, quotas, and the SH scenario examples.
Initialization and filtering. Question A1 collects the self-assessed level of knowledge of

SH technologies on a five-level Likert scale ranging from “no knowledge” to “very good
knowledge”. In question A2, we ask for the age of the respondent. We code the numeric
responses ranging from 45 to 90 years into four categories (45–54, 55–64, 65–74, 75+ years).
Question A3 assesses gender with four answer options: female, male, diverse, and prefer
not to respond. The respondent’s choice of survey language, German or French, is also
recorded. According to the polling company, the selected language is strongly related to
the respondent’s origin from the respective linguistic region of Switzerland (i.e., German-
or French-speaking region).

SH scenario. Questions B1 and B2 assess preferences for two SH scenario examples
using an ordinal scale ranking from “dislike” to “like”. The convenience application (B1)
covers generic control and command functions using SHs. The health application (B2)
describes functions aimed at controlling and simplifying the delivery of health information.

3.2.3. Personal Characteristics

To obtain the respondents’ characteristics, we use variables relating to socio-demographic,
AHA, technology and risk affinity, and insurance situation. While several variables are
self-explanatory, others require a more detailed explanation.

Socio-demographic variables. In question C1, we record the education of the respondent
along three categories (mandatory school, high school or professional education, and higher
education). Wealth is measured through two questions assessing income sufficiency for
recurring expenses (C2) and the ability to cover an unexpected expense (C3). Question
C4 inquires about the professional situation, while the home ownership is coded from
question C5 into rent and ownership. Additionally, marriage status and different household
compositions (single, with kids, etc.) are recorded from questions C6.1 to C6.6.

Active healthy aging variables. While there are different frameworks used to measure
AHA [60], we build on the dimensions of physical, mental, and social well-being from Bosch-
Farré et al. [27] and derive our variables from Börsch-Supan [61]. For the physical dimen-
sion, we assess the level of physical activity through questions D1.1 and D1.2, which
inquire about the frequency of mildly and very strenuous activities (hardly ever, once to
twice per month, once per week, more than once a week). Question D2 focuses on the
degree of frailty in certain daily activities. Mental well-being is recorded from questions on
satisfaction with life (D3), depressive symptoms (D4), and feelings of loneliness (D5). Social
well-being (questions D6.1–D6.7) is evaluated based on the frequency of participation in
six different activities (cultural activities, group sports, educational courses, voluntary
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work, club activities, and going out with friends), and whether one regularly cares for
grandchildren as a grandparent.

Technology and risk affinity variables. These variables are derived from established
concepts in research on technology adoption and on decisions about insurance take-up. We
measure technology affinity via the level of agreement (five levels from “strongly disagree”
to “strongly agree”) on statements related to the pleasure in trying new technologies (E1)
and readiness to try out new technologies (E2). Respondents rate their own technology
expertise in smartphone skills on a five-level scale in question E3. Risk aversion is assessed
through the level of agreement about mistake avoidance (E4) and preference for familiarity
(E5). Finally, in question E6, we ask respondents to rate their willingness to take risks on a
five-level scale from “not at all willing” to “very willing”.

Insurance situation variables. When users put more effort into prevention, the value
of existing risk protection and risk financing schemes is reassessed. The insurance sector
is increasingly recognizing the importance of data-driven prevention and loss reduction
measures [30]. Question F1 captures the respondent’s existing insurance portfolio across
eight areas. Additionally, we inquire about the use of an app from the insurer in question F2.

3.2.4. Evaluation of Prevention Benefits

Capturing preferences for prevention considerations in SHs is a crucial aspect of this
survey. For the investigated population in the context of AHA, we have identified comfort,
safety, health, and fitness as relevant potential benefits. In part G of the questionnaire, we
measure the level of agreement (five levels from “strongly disagree” to “strongly agree”)
with various statements related to the potential usefulness of SHs. Building on the work
of Nikou [14] for comfort benefits, we query on convenience aspects related to burden
relief, home information, and value enhancement in G1.1 to G1.3. The items regarding
sense of safety (G2.1), security booster (G2.2), and risk protection (G2.3) in the safety
benefits are derived from Luor et al. [48]. To evaluate health benefits, we adapt statements
from Cimperman et al. [40] to include specific forms of health prevention, such as health
maintenance, health monitoring, health encouragement, accident prevention, and family
well-check (G3.1–G3.5). For the fitness benefits, we introduce new items focusing on
exercise at home. The statements cover automated fitness (G4.1), exercise feedback (G4.2),
movement motivation (G4.3), and socializing opportunity (G4.4). An overview of the
variables related to the evaluation of all prevention benefits is found in Table 4.

3.2.5. Dimensions of SH Adoption

To reliably gather the elements related to SH adoption, we incorporate a minimum of
three questions per subject. An overview is provided in Table 5. We build on the UTAUT
framework as it is the most frequently used in SH adoption studies (see Section 2.2). Given
the specific context of our analysis, we also introduce new items derived from a literature
review and 14 qualitative interviews. Interviews were conducted with randomly selected
policyholders from a large Swiss insurer. To ensure validity, we coded the literature and
interviews deductively and inductively according to Mayring [62]. The qualitative content
analysis was performed using the nVivo software. Each statement in the following sections
measures the level of agreement on a five-level Likert scale ranging from “strongly disagree”
to “strongly agree”.

Performance expectancy. With performance expectancy, we record the utilitarian value
and perceived benefits respondents associate with using SHS [33]. The items encompass ev-
eryday household activities simplification (H1), home monitoring (H2), activity motivation
(H3), money saving (H4), and social connectivity (H5), as well as shared access with others
(H6), and allow us to measure performance expectancy following the original UTAUT ideas
of Venkatesh et al. [63] adapted to our SH scenario.

Effort expectancy. Effort expectancy reflects the perceived ease of using SH [36]. Build-
ing on the work of Große-Kreul [22] and extending the original UTAUT idea to capture
the degree of customizability, we cover respondents’ beliefs on easiness to use (I1.1), in-
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tuitive understanding (I1.2), easiness to learn (I1.3), quick usability (I1.4), possibility for
customization (I2.1), tailoring to the user (I2.2), trustworthiness (I3.1), and warranties (I3.2),
as well as autonomous (I4.1) and seamless usage (I4.2).

Facilitating conditions. Facilitating conditions refer to the degree of support and avail-
able resources for using SHs, considering both personal capabilities and compatibility with
other technologies [36,38]. Based on the observations of Ayodimeji et al. [33] and similar
findings in our interviews, we include items that cover both private and professional
support dimensions. The proposed statements include assumptions on the availability of
usage instructions (J1), of a professional for questions (J2) and when problems arise (J3),
of close people (J4) and colleagues or friends for help (J5), and of own knowledge (J6).
Finally, we inquire on the importance of how the SH fits into daily life (J7) and in the way
the respondent organizes the household (J8).

Social influences. Social influences encompass the extent to which others believe the SH
should be used [33]. It captures how individuals adjust their opinions, revise their beliefs,
or change their behavior as a result of social interactions [64]. Our interviews identified
an additional component related to the belief that SH usage reflects a modern image [18].
Thus, the statements include the meaning of SHs to important others (K1) and to opinion
makers (K2). Furthermore, two statements relate to a more prestigious (K3) and modern
image (K4).

Hedonic motivation. SH usage can bring fun, entertainment, or pleasure [22]. According
to Marikyan et al. [47], different components of hedonic motivation are relevant across
different service areas. Owing to our SH scenario including two different applications,
we propose a set of ten statements (L1–L10) relating to variety, curiosity, and conve-
nience. The statement includes the characterizations of entertaining, enjoyable, convenient,
curiosity-inducing, versatile, fun, pleasant, relieving, trending, and variegating.

3.2.6. Risks and Costs

In a distinct section, we present SHs in the context of risks and cover aspects related to
insurance. The variables utilized to measure those are reported in Table 6.

Perceived risks. Here, we capture the perceived risks associated with SH usage. A re-
view conducted by Iten et al. [5] identified privacy and cost components as the most
commonly mentioned risks, along with dependency and loss of control. We consider the
increased dependence (becoming dependent on technology, losing control) in statements
M1.1 and M1.2. In statement M2.1 and M2.2, we enquire on the costs exceeding benefits,
and the SH being expensive to purchase and maintain, respectively. Two statements on
misuse (M3.1) and unforeseeable usage of data (M3.2) relate to privacy. Other perceived
risks relate to the SH being overwhelming (M4.1) or cumbersome (M4.2), making people
leave their house less (M5), and being a non-essential luxury (M6). Finally, we ask the
opinion on whether the SH could be a source of problems (M7.1), be insecure (M7.2), replace
contact with others (M8.1), and result in a lack of human interaction (M8.2).

Insurance costs and services. Several practitioner studies [65–67] discuss the value
proposition of the SH from the perspective of insurance companies. In this section of the
survey, we propose to the respondents that they could obtain SH services from an insurance
company. The insurer would provide these services because they prevent accidents and
contribute to home security. However, this would imply the willingness to share data
with the company. We have developed the following statements, drawing inspiration from
other IoT technologies such as telematics [68] and wearables [69]. The central elements
relate to the perceived value of SH insurance offerings in terms of costs, the value of the
insurer’s prevention services, and the respondents’ interest in such SH insurance offerings.
Specifically, the statements inquire about the expectation of a discount on the insurance
premium (N1), automatic premium adjustments (N2), reimbursement of purchase costs
(N3), receiving advice (N4), receiving early warnings (N5), and individual offers from
the insurer (N6). The last two statements (N7 and N8) relate to the intention to use SH
insurance offerings in the future.
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4. Results

In the previous sections, we have presented the development process for the novel data
set on SH adoption and summarized the operationalization of the survey. In this section,
we present results obtained from the data. First, we examine the key variable related to
the intention to adopt an SH, which is discussed in Section 4.1. Then, in Section 4.2, we
examine how different question items relate to the constructs discussed in the literature.
In Section 4.3, we provide comprehensive descriptive statistics based on the responses of
the N = 1515 participants in our sample, including their intention to adopt an SH across
the main topics covered in our survey. Finally, in Section 4.4, we report regression analyses
to assess the significance level of the association of various factors with the intention to
adopt an SH.

4.1. Intention to Adopt SH

We measure the intention to adopt an SH using the level of agreement on statements
provided in questions O1 to O3. The distribution of the recorded answers is illustrated in
Figure 2. Considering the answers “agree” and “strongly agree”, we find that 33%, 39%,
and 48% express an intention to adopt an SH in the three items. Meanwhile, 37%, 35%, and
32% do not intend using an SH (shares of answers “strongly disagree” and “disagree”).

Figure 2. Illustration of the responses to the intention-to-adopt SH statements.

To locate the concept of intention to adopt an SH in the following analyses, we use the
individual responses to the three statements as measures of the latent construct “intention
to adopt SH”. This construct has been validated in previous studies, such as the research
conducted by Baudier et al. [39], and the reliability coefficients in our sample are consistent
(Cronbach’s alpha 0.960; see also Section 4.2 for all reliability coefficients).

Although the original answers were collected on a five-level Likert scale (“strongly
disagree” to “strongly agree”), we code the latent construct into a binary scale using
the categories “no” and “yes” to represent the intention to adopt. We operationalize
the calculation by assigning numerical values from one to five to the original answers
and use the average value of the three statements. A value strictly greater than three is
interpreted as a “yes”. We find that 49% of the sample expresses an intention to adopt an
SH. In the descriptive statistics provided in Section 4.3, we use the construct to represent the
proportion of respondents in the “yes” category, providing an indication of the percentage
of individuals with an intention to adopt an SH across various respondent characteristics.

4.2. Reliability of the Constructs

A number of latent constructs derived from the literature were incorporated into
the questionnaire. We evaluate their reliability by assessing whether the data align with
the hypothesized constructs. For each construct, we calculate Cronbach’s alpha, a key
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metric indicating the extent to which the set of items effectively measures the construct.
A threshold value of 0.6 is commonly used to determine construct acceptability [70,71].

Table 7 provides an overview of the latent constructs, along with the corresponding
questions and Cronbach’s alpha values. We hypothesized a distinct construct for the
prevention benefits of comfort, safety, health, and fitness. While all Cronbach’s alphas
surpass the designated threshold, we note that the self-developed construct related to fitness
exhibits a Cronbach’s alpha of 0.825. It is important to mention that the other constructs
have been validated in previous acceptance studies (see, e.g., Chang and Nam [1]). This
also applies to the dimensions of SH adoption, as well as risks and costs in the UTAUT
context. While we assess all constructs with our data, we observe high values for Cronbach’s
alpha (e.g., for the hedonic motivation, 0.958, and the perveived risks, 0.914). Following
evaluation of the constructs’ reliability based on the original five-level Likert scale, we group
their values into three categories, “disagree”, “neutral”, and “agree”. Every evaluation on
the Likert scale is approximated by a numerical value from one to five. To calculate the
construct, we obtain the average score of the values. A mean value below three is coded
as “disagree”, a value greater than or equal to three but strictly less than four as “neutral”,
and a value greater than or equal to four as “agree”.

Table 7. Summary of the constructs, including underlying questions and loadings.

Construct Description Questions Cronbach’s α

Evaluation of prevention benefits
Comfort benefits Prevention benefits perceived for comfort G1.1–G1.3 0.699
Safety benefits Prevention benefits perceived for safety G2.1–G2.3 0.850
Health benefits Prevention benefits perceived for health G3.1–G3.5 0.892
Fitness benefits Prevention benefits perceived for fitness G4.1–G4.4 0.825

Dimensions of SH adoption
Performance expectancy General SH usage benefits H1–H6 0.865
Effort expectancy Easiness of SH usage I1.1–I4.2 0.953
Facilitating conditions Support and resources available for SH usage J1–J8 0.759
Social influences Relevant extent others believe one should use SH K1–K4 0.825
Hedonic motivation Fun or pleasure derived from SH usage L1–L10 0.958

Risks and costs
Increased dependence Risks related to increased dependence M1.1–M1.2 0.713
Costs Risks related to costs of purchase and use M2.1–M2.2 0.871
Privacy Risks related to privacy M3.1–M3.2 0.936
Other risks Risks related to other aspects of daily life M4.1–M8.2 0.869
Insurance costs Cost considerations on SH insurance offerings N1–N3 0.801
Insurance prevention services Service considerations on SH insurance offerings N4–N6 0.862
Interest for insurance offering Intention to use SH insurance offerings N7–N8 0.847

Note: all constructs are categorical with the three levels disagree, neutral, and agree.

4.3. Descriptive Statistics

In the following, we present descriptive results on the survey. Tables 8–12 display the
distribution of respondents across the variables and constructs covered in our survey (see
column labeled “Sample”). Additionally, the proportion of respondents who expressed the
intention to adopt an SH is provided in column “Intent”. Results for the constructs (see
Table 7) are reported on a gray background.
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Table 8. Descriptive statistics on the variables from parts A to F of the questionnaire.

Sample Intent. Sample Intent. Sample Intent.

Knowledge and preference variables
Knowledge level (A1) Convenience application (B1) Health application (B2)
Poor 60.2 36.3 Dislike 17.5 16.2 Dislike 31.5 26.2
Mediocre 32.2 63.9 Neutral 13.5 21.7 Neutral 22.7 46.1
Good 7.6 86.2 Like 69.0 62.4 Like 45.8 65.8

Socio-demographic variables
Survey language Income sufficiency (C2) Marriage/partnership (C6.1)
DE 66.6 47.5 Easy 66.5 50.7 Yes 62.3 50.8
FR 33.4 51.9 Difficult 33.5 45.5 No 37.7 45.9

Age (A2) Expense capacity (C3) Single household (C6.2)
45–54 years 31.0 56.3 Yes 66.6 50.8 Yes 30.6 45.6
55–64 years 29.2 50.4 No 33.4 45.2 No 69.4 50.4
65–74 years 30.8 44.5 Professional situation (C4) Household with kid(s) (C6.4)
75+ years 9.0 34.2 Employed 49.7 55.5 Yes 22.9 53.5

Gender (A3) a Others 11.0 46.0 No 77.1 47.6
Female 51.0 40.6 Retired 39.3 41.5 Other households (C6.3/5/6)
Male 49.0 57.7 Home ownership (C5) Yes 3.8 40.4

Education (C1) Rent 51.7 46.5 No 96.2 49.3
Mandatory 3.1 43.6 Ownership 48.3 51.6
High school 64.4 45.5
Higher education 32.5 56.3

Active healthy aging variables
Mildly strenuous activities (D1.1) Loneliness (D5) Voluntary work (D6.4)
Rarely 19.5 46.7 Rarely 86.5 48.0 Rarely 81.0 48.6
Often 80.5 49.5 Often 13.5 55.1 Regularly 8.4 51.0

Really strenuous activities (D1.2) Cultural activity level (D6.1) Often 10.6 50.4
Rarely 57.3 46.2 Rarely 72.9 45.1 Club activity level (D6.5)
Often 42.7 52.6 Regularly 21.5 58.3 Rarely 78.7 47.8

Frailty (D2) Often 5.6 62.9 Regularly 9.4 50.9
Yes 21.6 47.4 Group sports involvement (D6.2) Often 11.9 54.7
No 78.4 49.4 Rarely 65.7 47.5 Outing level (D6.6)

Satisfaction with life (D3) Regularly 11.1 57.2 Rarely 44.9 42.0
Dissatisfied 5.1 42.2 Often 23.2 49.1 Regularly 38.4 53.2
Neutral 18.9 47.4 Educational courses (D6.3) Often 16.7 58.0
Satisfied 76.0 49.8 Rarely 87.4 48.5 Active grandparent (D6.7)

Depressive symptoms (D4) Regularly 6.0 56.8 Rarely 52.0 47.4
Yes 34.3 50.8 Often 6.6 47.6 Regularly 19.6 51.4
No 65.7 48.0 Often 28.4 50.0

Technology and risk affinity variables
Technology experimenter (E1) Technology expert (E3) Familiarity preferer (E5)
Disagree 26.8 21.0 Poor 3.2 20.0 Disagree 40.1 58.1
Neutral 23.9 35.1 Good 28.7 34.8 Neutral 25.0 46.1
Agree 49.3 70.9 Excellent 68.1 56.3 Agree 34.9 40.4

Technology pioneer (E2) Mistake avoider (E4) Risk-taking level (E6)
Disagree 53.5 32.7 Disagree 44.2 54.9 Not willing 20.8 36.4

Neutral 21.8 53.5 Neutral 30.0 40.9 Moderately
willing 47.3 44.4

Agree 24.7 80.1 Agree 25.8 48.1 Willing 31.9 63.9

Insurance situation variables
Suppl. health insurance (F1.1) Liability insurance (F1.4) Legal expenses insurance (F1.7)
Yes 76.3 49.5 Yes 92.4 49.5 Yes 55.3 52.8
No 23.7 47.3 No 7.6 42.6 No 44.7 44.2

Motor vehicle insurance (F1.2) Life insurance (F1.5) Other insurance (F1.8)
Yes 80.2 50.5 Yes 26.6 60.0 Yes 5.6 49.3
No 19.8 42.7 No 73.4 44.9 No 94.4 48.9

Travel insurance (F1.3) Household insurance (F1.6) Insurance app in use (F2)
Yes 42.3 53.0 Yes 94.0 49.4 Yes 46.4 60.3
No 57.7 46.0 No 6.0 41.3 No 53.6 39.1

Notes: the column “Sample” reports the sample share per characteristic or answer (sample size N = 1515); the
column “Intent.” reports the share of respondent in each category intending to adopt SH (also see Section 4.1). All
values are expressed in %. a No respondent selected the answer options “diverse” or “prefer not to reply”.
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Table 9. Descriptive statistics on the evaluation of prevention benefits (part G of the questionnaire).

Sample Intent. Sample Intent. Sample Intent.

Comfort benefits
Burden relief (G1.1) Value enhancement (G1.3) Comfort benefits
Disagree 30.5 37.3 Disagree 19.2 27.7 Disagree 17.8 18.1
Neutral 21.5 37.5 Neutral 33.9 40.6 Neutral 46.5 45.1
Agree 48.0 61.5 Agree 46.9 63.7 Agree 35.7 69.3

Home information (G1.2)
Disagree 10.7 12.8
Neutral 14.8 25.1
Agree 74.5 58.9

Safety benefits
Sense of safety (G2.1) Risk protection (G2.3) Safety benefits
Disagree 14.8 17.5 Disagree 7.9 16.3 Disagree 10.8 15.7
Neutral 23.2 37.8 Neutral 12.7 25.5 Neutral 17.4 33.3
Agree 62.0 60.6 Agree 79.4 55.9 Agree 71.8 57.8

Security booster (G2.2)
Disagree 10.2 16.7
Neutral 13.9 29.5
Agree 75.9 56.9

Health benefits
Health maintenance (G3.1) Health encouragement (G3.3) Family well-check (G3.5)
Disagree 27.2 27.8 Disagree 32.7 28.6 Disagree 20.4 28.1
Neutral 28.0 43.8 Neutral 30.1 48.5 Neutral 26.9 41.0
Agree 44.8 65.0 Agree 37.2 67.2 Agree 52.7 61.1

Health monitoring (G3.2) Accident prevention (G3.4) Health benefits
Disagree 19.7 23.4 Disagree 30.7 31.2 Disagree 31.0 24.2
Neutral 21.1 37.4 Neutral 31.0 48.7 Neutral 45.2 53.6
Agree 59.2 61.6 Agree 38.3 63.4 Agree 23.8 72.5

Fitness benefits
Automated fitness (G4.1) Movement motivation (G4.3) Fitness benefits
Disagree 35.1 33.3 Disagree 32.7 30.3 Disagree 41.4 33.1
Neutral 33.9 47.6 Neutral 25.8 44.4 Neutral 43.7 54.2
Agree 31.0 68.1 Agree 41.5 66.5 Agree 14.9 77.3

Exercise feedback (G4.2) Socializing opportunity (G4.4)
Disagree 26.3 29.1 Disagree 44.5 40.2
Neutral 30.4 43.5 Neutral 35.7 49.4
Agree 43.3 64.8 Agree 29.8 67.8

Notes: the column “Sample” reports the sample share per characteristic or answer (sample size N = 1515); the
column “Intent.” reports the share of respondent in each category intending to adopt SH (also see Section 4.1). All
values are expressed in %.

Table 10. Descriptive statistics on performance expectancy, effort expectancy, facilitating conditions,
social influences, and hedonic motivation (parts H, I, J, K, and L of the questionnaire).

Sample Intent. Sample Intent. Sample Intent.

Performance expectancy
Everyday simplification (H1) Money saving (H4) Performance expectancy
Disagree 10.3 8.6 Disagree 10.4 16.3 Disagree 19.3 14.6
Neutral 11.8 17.8 Neutral 16.5 38.5 Neutral 48.1 45.8
Agree 77.9 59.0 Agree 73.1 56.0 Agree 32.6 73.8

Home monitoring (H2) Social connectivity (H5)
Disagree 11.7 13.1 Disagree 33.1 34.6
Neutral 18.9 25.5 Neutral 33.3 47.5
Agree 69.4 61.1 Agree 33.6 64.5

Activity motivation (H3) Shared access (H6)
Disagree 24.2 26.7 Disagree 23.2 27.9
Neutral 31.4 42.8 Neutral 23.2 36.8
Agree 44.4 65-5 Agree 53.6 63.3
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Table 10. Cont.

Sample Intent. Sample Intent. Sample Intent.

Effort expectancy
Easy to use (I1.1) Customizable (I2.1) Autonomous (I4.1)
Disagree 2.2 18.5 Disagree 3.0 18.9 Disagree 3.7 28.3
Neutral 5.4 28.4 Neutral 7.5 28.0 Neutral 9.6 36.1
Agree 92.4 50.9 Agree 89.5 51.7 Agree 86.7 51.3

Intuitive (I1.2) Tailored (I2.2) Seamless (I4.2)
Disagree 2.2 11.1 Disagree 2.7 14.7 Disagree 2.6 21.9
Neutral 6.5 28.4 Neutral 7.7 33.3 Neutral 5.1 27.0
Agree 91.3 51.3 Agree 89.6 51.4 Agree 92.3 50.9

Easy to learn (I1.3) Trustworthy (I3.1) Effort expectancy
Disagree 3.1 23.1 Disagree 2.5 19.4 Disagree 7.3 19.8
Neutral 6.8 35.7 Neutral 5.2 15.4 Neutral 47.8 48.5
Agree 90.1 50.9 Agree 92.3 51.7 Agree 44.9 54.2

Quickly usable (I1.4) Warrantied (I3.2)
Disagree 2.4 13-3 Disagree 3.4 28.6
Neutral 5.9 30.1 Neutral 8.1 36.6
Agree 91.7 51.1 Agree 88.5 50.9

Facilitating conditions
Availability of usage instructions (J1) Availability of close people (J4) Fit to daily life (J7)
Disagree 3.2 8.2 Disagree 34.1 39.0 Disagree 2.7 11.8
Neutral 8.2 22.8 Neutral 27.5 49.6 Neutral 10.0 25.0
Agree 88.6 52.5 Agree 38.4 57.4 Agree 87.3 52.9

Availability of a professional for questions (J2) Availability of colleagues/friends (J5) Fit to household (J8)
Disagree 5.1 42.9 Disagree 26.9 35.9 Disagree 4.4 10.9
Neutral 10.9 44.4 Neutral 35.7 46.3 Neutral 11.2 27.3
Agree 84.0 49.9 Agree 37.4 60.9 Agree 84.4 53.8

Availability of a professional when problems (J3) Availability of own knowledge (J6) Facilitating conditions
Disagree 4.1 27.5 Disagree 24.8 23.5 Disagree 5.8 6.9
Neutral 6.8 36.9 Neutral 18.9 38.0 Neutral 47.3 39.5
Agree 89.1 50.9 Agree 56.3 63.8 Agree 46.9 63.7

Social influences
Meaning to important others (K1) Prestigious image (K3) Social influences
Disagree 25.3 27.7 Disagree 41.1 36.1 Disagree 42.5 29.4
Neutral 55.1 48.0 Neutral 40.9 50.3 Neutral 47.7 59.0
Agree 19.6 79.0 Agree 18.0 75.3 Agree 9.8 85.1

Meaning to opinion makers (K2) Modern image (K4)
Disagree 36.7 29.7 Disagree 16.7 23.7
Neutral 47.3 53.9 Neutral 32.8 41.0
Agree 16.0 78.4 Agree 50.5 62.5

Hedonic motivation
Entertaining (L1) Versatile (L5) Trending (L9)
Disagree 23.0 18.6 Disagree 14.8 15.2 Disagree 17.8 18.1
Neutral 33.1 40.2 Neutral 36.5 39.2 Neutral 28.0 39.2
Agree 43.9 71.4 Agree 48.7 66.6 Agree 54.2 64.1

Enjoyable (L2) Fun (L6) Variegating (L10)
Disagree 22.6 12.1 Disagree 18.9 17.1 Disagree 27.6 25.7
Neutral 32.3 38.2 Neutral 32.6 35.6 Neutral 35.9 46.4
Agree 45.1 75.1 Agree 48.5 70.4 Agree 36.5 69.0

Convenient (L3) Pleasant (L7) Hedonic motivation
Disagree 9.8 8.3 Disagree 18.7 5.2 Disagree 22.9 8.5
Neutral 21.9 24.3 Neutral 22.9 23.9 Neutral 47.7 48.1
Agree 68.3 62.7 Agree 58.4 72.8 Agree 29.4 81.9

Curiosity-inducing (L4) Relieving (L8)
Disagree 16.9 6.2 Disagree 10.9 6.7
Neutral 18.9 22.6 Neutral 21.5 20.2
Agree 64.2 68.0 Agree 67.6 64.9

Notes: see Table 9.
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Table 11. Descriptive statistics on perceived risks (part M of the questionnaire).

Sample Intent. Sample Intent. Sample Intent.

Increased dependence
Dependence (M1.1) Loss of control (M1.2) Increased dependence
Disagree 42.7 54.1 Disagree 45.6 58.7 Disagree 46.2 56.4
Neutral 23.0 49.1 Neutral 23.0 41.8 Neutral 32.4 44.8
Agree 34.3 42.5 Agree 31.4 40.1 Agree 21.4 39.2

Costs
Costs exceeding benefits. (M2.1) Expensive maintenance (M2.2) Costs
Disagree 16.4 76.4 Disagree 12.2 73.5 Disagree 14.8 75.5
Neutral 23.8 57.3 Neutral 19.3 49.4 Neutral 28.2 55.9
Agree 59.8 38.1 Agree 68.5 44.5 Agree 57.0 38.6

Privacy
Data misuse (M3.1) Data used unforeseeable (M3.2) Privacy
Disagree 17.5 63.9 Disagree 16.1 61.3 Disagree 17.9 62.6
Neutral 18.3 56.8 Neutral 16.5 56.1 Neutral 20.5 57.1
Agree 64.2 42.7 Agree 67.4 44.3 Agree 61.6 42.3

Other risks
Overwhelming (M4.1) Non-essential luxuries (M6) Replace contact with others (M8.1)
Disagree 51.8 59.7 Disagree 29.6 76.3 Disagree 59.0 55.5
Neutral 21.5 36.3 Neutral 24.3 52.8 Neutral 22.4 42.6
Agree 26.7 38.4 Agree 46.1 29.4 Agree 18.6 35.9

Cumbersome (M4.2) Source of problems (M7.1) Lack of human interaction (M8.2)
Disagree 36.9 62.7 Disagree 25.7 69.9 Disagree 54.8 57.7
Neutral 26.6 47.3 Neutral 29.4 51.6 Neutral 22.1 43.4
Agree 36.5 36.3 Agree 44.9 35.4 Agree 23.1 33.4

Go less out of house (M5) Insecure (M7.2) Other risks
Disagree 67.1 54.7 Disagree 27.1 67.0 Disagree 56.5 61.1
Neutral 22.5 36.9 Neutral 26.5 52.0 Neutral 34.7 34.8
Agree 10.4 38.0 Agree 46.4 36.7 Agree 8.8 25.7

Notes: see Table 9.

Table 12. Descriptive statistics on insurance costs and services (part N of the questionnaire).

Sample Intent. Sample Intent. Sample Intent.

Insurance costs
Discount on insurance premium (N1) Reimbursement of purchase costs (N3) Insurance costs
Disagree 11.5 23.8 Disagree 22.4 40.6 Disagree 20.7 31.6
Neutral 24.2 38.7 Neutral 27.2 43.0 Neutral 39.4 46.8
Agree 64.3 57.3 Agree 50.4 55.8 Agree 39.9 60.0

Automatic premium adjustment (N2)
Disagree 18.2 32.0
Neutral 29.5 39.9
Agree 52.3 59.9

Insurance prevention services
Advice from insurer (N4) Individual offers from insurer (N6) Insurance prevention services
Disagree 18.0 26.5 Disagree 22.6 37.5 Disagree 23.1 31.7
Neutral 26.8 35.8 Neutral 25.9 36.6 Neutral 38.8 43.7
Agree 55.2 62.6 Agree 51.5 60.2 Agree 38.1 64.8

Early warning from insurer (N5)
Disagree 20.7 34.6
Neutral 29.8 40.8
Agree 49.5 59.9



Smart Cities 2024, 7 389

Table 12. Cont.

Sample Intent. Sample Intent. Sample Intent.

Interest for insurance offering
Future SH insurance intention (N7) Future SH insurance plan (N8) Interest for insurance offering
Disagree 28.2 23.4 Disagree 31.3 16.0 Disagree 35.3 22.5
Neutral 37.5 47.5 Neutral 34.3 44.5 Neutral 37.8 49.5
Agree 34.3 71.5 Agree 34.4 83.4 Agree 26.9 82.5

Notes: see Table 9.

Knowledge and preference variables. In all three knowledge and preference variables,
we have reduced the original five-level answer scale to three levels: “poor”, “mediocre”,
and “good”, or, respectively, “dislike”, “neutral”, and “like”. A value of “poor” (or,
respectively, “dislike”) reflects the two lower levels of the original scale, “mediocre” (or,
respectively, “neutral”) reflects the middle level, and “good” (or, respectively, “like”)
reflects the two upper levels. This simplification reduces the number of categories for
analysis and reduces the heterogeneity in the responses while grouping the clearly negative
and positive responses.

The results indicate that a higher level of SH knowledge and preference for either of
the two applications is linked to a higher intention to adopt an SH. For instance, there is an
increase in intention to adopt an SH among those with a mediocre self-assessed knowledge
level. Those with a “good” knowledge level have an 86.2% likelihood of being interested
in SH technologies. With regard to the two SH applications examined, we find that a
preference for either of the two is associated with higher SH interest. Respondents who like
the convenience and health SH applications show an increased intention rate of 46.2 and
39.6 percentage points (p.p.), respectively, compared to those who dislike the applications.
This finding is in line with the literature [33].

Socio-demographic variables. Variables that reflect a connection to the adoption intention
are gender, age, education, and professional situation with male respondents, respondents
aged between 45 and 54 years, having higher education, and being employed yielding
higher rates. The important difference observed among genders is surprising as such
variations have not been documented previously [32,52]. Considerable differences are also
observed among age groups, with respondents older than 75 years showing a low level
of interest compared to others. The adoption rate in terms of the professional situation
has not been studied before: we observe differences between those employed and retired,
as well as the group “others” consisting of the unemployed, homemakers, and those unable
to work. Additionally, living with children in the same household is positively related to
interest in an SH.

Active healthy aging variables. The social well-being dimension of the AHA concept
(questions D6.1–D6.7) emerges as a prominent element associated with an increased in-
tention to adopt an SH. We grouped the original levels of activities into three categories:
“rarely” reflecting the two lower levels (“hardly ever”, “few times a year”), “regularly” the
middle level (“1–2× month”), and “often” the two upper levels (“1× week”, “>1× week”).
Those who often engage in cultural activities and go out with friends show a higher interest
in SHs. Similarly, regular group sports involvement and educational courses are linked to
an increased interest. From the dimension of mental well-being, the feeling of loneliness
(two levels “rarely” and “often” aggregated from the four original categories) stands in a
positive relationship with SH adoption, providing an addition to the existing literature.
Meanwhile, other variables such as often engaging in very strenuous physical activity also
have a moderate effect.

Technology and risk affinity variables. Overall, our data indicate that technology and
risk affinity may be seen as important characteristics of a potential SH user. We reduced
all variables within this topic from the original five-level scale to three levels (see also
the discussion above). In the variables that measure the level of agreement with a certain
statement (E1, E2, E4, and E5), the value “disagree” reflects the two lower levels, “neutral”
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reflects the middle level, and “agree” reflects the two upper levels. For the technology
expertise (E3) and the risk-taking level (E6), the 2-1-2 aggregation logic is the same. In the
remainder of this section, the same aggregation is applied for all agreement-related scales.

The greatest positive and negative association with the intention to adopt an SH can
be observed in the opposing extremes. Regarding technology affinity, the willingness to
experiment (see questions E1 and E2, difference of around 50 p.p. between disagreeing and
agreeing subgroups) is more important than technology expertise (E3). For risk affinity,
a concept commonly used in insurance studies, the question on risk-taking levels stands
out, with rates of 63.9% for those willing to take risks and 36.4% for those who are not.

Insurance situation variables. In the insurance context, being a user of an insurance app
is positively linked to SH adoption (60.3% against 39.1%). From the portfolio of existing
insurance contracts, the presence of a life insurance policy is particularly notable (60.0%
against 44.9%). Furthermore, we note rate increases related to the ownership of a travel or
legal expenses insurance.

4.3.1. Evaluation of Prevention Benefits

Referring to Table 9, we observe that prevention benefits are perceived in particular
within the field of safety. This is evident from the agreement of 71.8% of the respondents
and the related high share of adoption intention (57.8%). Concrete prevention measures
(see G2.2 and G2.3) are perceived more readily, as indicated by their higher sample share,
compared to the abstract promise of safety provided by the technology (G2.1, lower sample
share). Additionally, the increase in SH interest regarding safety is relatively small com-
pared to other benefits perceived. Particularly high interest levels can be observed in those
individuals that see SHs providing value in terms of health (intention in the construct:
72.5%) and fitness (77.3%). In both fields, control and feedback features tend to be perceived
most readily (health monitoring, G3.2, and feedback on exercises, G4.2). Finally, it is worth
mentioning that a considerable number of respondents see benefits in checking the health
of other family members (G3.5).

4.3.2. Dimensions of SH Adoption

Table 10 presents the dimensions of SH adoption, which were derived from the
elements described in Section 3.2. Since these dimensions have been studied in the literature,
we situate our results therein.

Performance expectancy. Our study aligns with the idea that performance expectancy
plays an important role for SH adoption [47]. A high level is linked to higher SH interest
(construct intention: 73.8%). Among the individual items, several aspects stand out.
In terms of sample size, the simplification of everyday activities (H1) and the possibility of
saving money (H4) are potential benefits expected by the majority. These are followed by
home monitoring features (H2).

Effort expectancy. In contrast, the role of effort expectancy appears to be less important.
This contradicts, to some extent, the prevailing literature that lists effort expectancy as a
key element influencing SH adoption alongside performance expectancy [13,35,39]. How-
ever, higher levels of effort expectancy are only moderately associated with increased SH
interest (construct intention: 54.2%). Among the individual items, the results confirm these
tendencies with no clear differences emerging in the individual aspects.

Facilitating conditions. Perceived facilitating conditions translate into higher SH interest
(construct intention: 63.7%). However, a lack of them is associated with the lowest interest
levels overall. The relevance of facilitating conditions is a debated topic in the literature.
Some studies emphasize the importance of supportive roles, such as concierge [37,72],
while others question it [22,38]. Among the individual items, the results are heterogeneous.
In terms of sample size, considerable differences can be found with regard to the preference
of the person or institution providing assistance. A large proportion would prefer to rely
on professionals (questions J1–J3), while only around one third would turn to family and
friends for help (J4–J5).
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Social influences. Our data indicate meaningful social influences. When others encour-
age SH usage, respondents’ intention to adopt an SH is among the highest (85.1%). While
the literature lacks a clear consensus on this matter, few studies suggest relatively little
relevance [35,40]. In terms of sample size among the individual items, our results suggest
that it is rather the influence of strong opinion makers (K1–K2) and less the image attached
to the technology (K3–K4) that prevail.

Hedonic motivation. The data suggest likewise importance of perceived enjoyment and
fun of using an SH. When hedonic motivators are present, SH interest tends to be very
high, yielding an adoption rate of 81.9%. Moreover, a lack of such motivation is linked
to very low interest levels. Therefore, perceived enjoyment associated with SH usage
seems to emerge as a central element for generating interest, which is in line with recent
evidence [22,36]. These patterns remain consistent among the individual items. In terms
of sample size, we find indications that the majority associates SH usage with feelings of
relief (arguments L3, L7, and L8) and curiosity (L4).

4.3.3. Risks and Costs

Tables 11 and 12 present different facets of risks and barriers associated with SHs,
as well as how insurance variables are linked to interest in SH technologies.

Perceived risks. The higher the perceived risks, the lower the interest in SHs. Among the
risks examined, costs considerations stand out, corresponding to an adoption rate of 38.6%
at the construct level. This finding contradicts the prevailing literature, which tends to
downplay their importance [6,18]. Furthermore, we observe that privacy risks, while
attracting attention, have a less negative association (construct intention: 42.3%) than
suggested by the literature [47]. In comparison to cost considerations or risks related to
increased dependence, privacy concerns seem less salient. Other risks that have not been
extensively studied in earlier research are also perceived. Although these risks are reported
less frequently (8.8%), they clearly reflect a negative association with interest in SHs.
Overall, we observe that perceived risks stand in a negative relationship to SH adoption
intention, but their relevance seems to be lower when compared to the consequences of
low facilitating conditions or low hedonic motivation.

Insurance costs and services. Cost aspects of a potential insurance offering appear
to have a limited link to SH interest (construct intention: 60.0%). The link between the
perceived value of insurance services related to prevention and SH interest is stronger
(64.8%). This observation is noteworthy for SHs, as financial rewards have been found
to be more important than service aspects in other IoT insurance areas (e.g., telematics
and wearables [68,73]). Finally, we note that those interested in an SH insurance offering
reflect a clearly higher intention to adopt SHs (82.5%). This value increases by 60 p.p. when
compared to those who show no interest in obtaining such insurance.

4.4. Regression Analysis

Building upon the binary variable definition regarding the intention to adopt an SH
(Section 4.1), and extending the descriptive statistics presented above (Section 4.3), we
propose to perform regression analyses. These analyses assist in identifying the relevant
relationships and the significance of the associations between the intention to adopt an SH
and the studied variables. The modeling results supplement the previous descriptive statis-
tics. We follow the identical procedure for simplifying the scale as detailed in the previous
section and apply the specified categories to all variables examined. We distinguish three
sets of variables. First, we consider the set of variables related to SH service and prevention
areas (parts G to N of the questionnaire), which we have grouped into 16 constructs (see
Table 7 in Section 4.2). Second, we concentrate on the 13 AHA variables among the user
characteristics (part D of the questionnaire). Third, we consider all other characteristics
explained by 30 variables (parts A to C and E to F of the questionnaire).
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For each of the three variable sets, we build a generalized linear regression model for
the response variable “intention to adopt SH”, which responds to the estimation of the
following equation through all responses i:

g(intention to adopt SHi) = β0 + ∑
X∈V

βXXi + ϵi,

where g(·) denotes the link function, β0 the base coefficient (intercept), and βX the vector
of coefficients estimated for the non-baseline categories of each variable X in V , where V is
the set of variables included in the model. ϵi is the error term. For each survey response,
βX and Xi are vectors of dimension cX − 1, where cX is the number of categories in X.

Using Akaike’s information criterion (AIC), we find that the logit link function fits
the models slightly better than the probit link function. Therefore, we select the logit link
function for g. The results of the analyses using the three full sets of variables are reported in
Tables A2–A4 in Appendix D. To identify the primary drivers of the response, a forward and
backward stepwise selection algorithm based on the AIC measure is employed. We derive
reduced models, retaining only those variables that improve the models. Using the logit
link function, the reduced models contain eight, four, and twelve variables, respectively.
We report the results, including the relevant variables, coefficients, and significance levels,
in Tables 13–15.

Table 13. Results of the reduced logit regression using selected constructs (parts G to N of
the questionnaire).

β-Estimate p-Value Sig.

Intercept −2.743 <0.001 ***
Health benefits (G3.1–G3.5, baseline: disagree)

Neutral 0.410 0.026 *
Agree 0.265 0.257

Facilitating conditions (J1–J8, baseline: disagree)
Neutral 1.316 0.016 *
Agree 1.406 0.011 *

Social influences (K1–K4, baseline: disagree)
Neutral 0.330 0.045 *
Agree 0.581 0.084 .

Hedonic motivation (L1–L10, baseline: disagree)
Neutral 1.331 <0.001 ***
Agree 2.375 <0.001 ***

Costs (M2.1–M2.2, baseline: disagree)
Neutral −0.692 0.009 **
Agree −0.945 <0.001 ***

Other risks (M4.1–M8.2, baseline: disagree)
Neutral −0.689 <0.001 ***
Agree −0.946 0.002 **

Insurance prevention services (N4–N6, baseline: disagree)
Neutral −0.273 0.186
Agree 0.055 0.802

Interest for insurance offering (N7–N8, baseline: disagree)
Neutral 0.647 <0.001 ***
Agree 1.726 <0.001 ***

Note: the significance levels are: . p < 0.1 , * p < 0.05, ** p < 0.01, *** p < 0.001.

When examining the set of variables related to SH services and prevention, both
hedonic motivation and interest in SH insurance offerings emerge as highly significant
factors (see Table 13). The former highlights the important role of enjoyment in promoting
SH adoption. In addition, facilitating conditions and social influences also have a notable
impact on SH adoption, highlighting the importance of accessible support and peer influ-
ences. The health benefits illustrate the important role of health-related factors in our SH
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study. Conversely, cost-related and other risk factors pose significant challenges as barriers
to SH adoption.

Table 14. Results of the reduced logit regression using selected active healthy aging variables (part D
of the questionnaire).

β-Estimate p-Value Sig.

Intercept −0.457 <0.001 ***
Really strenuous activities (D1.2, baseline: rarely)

Often 0.170 0.146
Loneliness (D5, baseline: rarely)

Often 0.308 0.067 .
Cultural activity level (D6.1, baseline: rarely)

Regularly 0.386 0.009 **
Often 0.431 0.100

Outing level (D6.6, baseline: rarely)
Regularly 0.342 0.008 **
Often 0.443 0.012 *

Note: the significance levels are: . p < 0.1 , * p < 0.05, ** p < 0.01, *** p < 0.001.

Table 15. Results of the reduced logit regression using selected variables with all other personal
characteristics (parts A to C and E to F of the questionnaire).

β-Estimate p-Value Sig.

Intercept −2.834 <0.001 ***
Knowledge level (A1, baseline: poor)

Mediocre 0.609 <0.001 ***
Good 1.274 0.001 ***

Convenience application (B1, baseline: dislike)
Neutral −0.055 0.855
Like 1.360 <0.001 ***

Health application (B2, baseline: dislike)
Neutral 0.606 0.003 **
Like 1.228 <0.001 ***

Age (A2, baseline: 45–54 years)
55–64 years −0.412 0.029 *
65–74 years −0.389 0.048 *
75+ years −0.620 0.028 *

Gender (A3, baseline: female)
Male 0.409 0.006 **

Home ownership (C5, baseline: rent)
Ownership 0.394 0.012 *

Marriage/partnership (C6.1, baseline: no)
Yes −0.234 0.144

Technology experimenter (E1, baseline: disagree)
Neutral 0.295 0.165
Agree 1.255 <0.001 ***

Technology pioneer (E2, baseline: disagree)
Neutral 0.225 0.244
Agree 0.790 <0.001 ***

Mistake avoider (E4, baseline: disagree)
Neutral −0.102 0.568
Agree 0.465 0.015 *

Familiarity preferer (E5, baseline: disagree)
Neutral −0.361 0.057 .
Agree −0.407 0.023 *

Life insurance (F1.5, baseline: Yes)
No 0.401 0.022 *

Note: the significance levels are: . p < 0.1 , * p < 0.05, ** p < 0.01, *** p < 0.001.
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Regarding AHA, the physical, mental, and social dimensions are all important in
shaping SH adoption (see Table 14). In particular, engagement in social activities, es-
pecially those involving higher levels of going out with friends and cultural activities,
have significant effects. Although less prominent, both loneliness and physical activity
also contribute to higher SH interest, representing the mental and physical dimensions of
AHA, respectively.

Among the other factors related to personal characteristics, knowledge and preference-
related variables are identified as significant drivers of SH interest (see Table 15). The knowl-
edge variable has a significant effect even at the medium categorical level (“mediocre”).
In addition, factors related to technology and risk affinity play an important role in promot-
ing the adoption of an SH. Specifically, variables related to technology experimentation are
a key component. Gender is also significant, as males show a greater interest in SHs. Fur-
thermore, an individual’s intention to adopt is influenced by additional socio-demographic
factors such as age, home ownership, marital status, and life insurance ownership.

5. Discussion and Implications

In this research, we have examined SH adoption and considered the value of SH
technologies in active aging and prevention. Within the prevention context, safety aspects
receive the highest level of agreement, suggesting that safety could serve as a door opener
for promoting adoption. The positive relationship between prevention-related benefits
and interest in SHs holds for all benefits examined. Notably, it is particularly pronounced
for fitness and health. From the regression analyses, we learn that health-related benefits
in particular have a significant impact on older adults’ intention to adopt an SH and are
therefore particularly important in our SH context.

Second, we find that the integration of the AHA concept proves valuable. The AHA
concept provides relevant parameters for future characterizations of older individuals
with an interest in SHs. In this context, we observe that socially engaged individuals
show higher levels of interest in SH technologies. Although at a lower level compared
to other socio-demographic variables, the physical and mental dimensions of the AHA
concept can also potentially be used for characterization (e.g., high physical activity and
reported loneliness). The AHA parameters provide a positive and active view of the aging
process. They also suggest that individuals who age actively tend to have higher rates of
adoption of SHs. Therefore, it can be argued that SHs may be associated with an active and
healthy lifestyle.

Third, we point to additional characteristics of potential SH users aged 45 and older:
knowledge level, technology affinity, and risk affinity. The latter has not been previously dis-
cussed as a variable for SH adoption. In addition, we find typical socio-demographic vari-
ables that are further associated with a higher SH interest. Gender, age, home ownership,
marital status, and ownership of life insurance policies are the most relevant. Gender dif-
ferences are particularly pronounced, which has only been observed in another study [52].
This raises the question as to whether certain SH service areas are gendered among older
adults, possibly influenced by (Swiss) cultural aspects [13]. Furthermore, we observe that
the influence of age does not seem to be as strong as suggested by existing research.

Fourth, we contribute to the literature by examining the factors influencing SH adop-
tion by reflecting on these relationships and providing initial evidence on understudied
elements. Our findings suggest a strong relationship between the fun and enjoyment
associated with the technology and higher adoption intentions. Older individuals who
expect to enjoy using SHs express higher levels of interest, while those who do not expect
to enjoy it report no interest. The literature also recognizes the importance of hedonic
motivators for SH use [36], an aspect that has only recently been systematically addressed
in academic studies [20]. Additionally, we observe that perceived risks are associated with
lower SH interest. In particular, perceived risks related to costs and emerging aspects of SH
technology seem to play a role in this context, which is in line with [35]. In contrast, privacy
concerns appear to have less influence than previously described by [31]. Finally, under the
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assumption of an SH-based insurance offer, we find a positive relationship between higher
adoption intention and interest in preventative insurance services as well as overall interest
in SH insurance.

6. Conclusions, Limitations, and Future Research

SH technologies aim to improve the quality of life at home by providing various
services related to the area of energy, health, safety, and comfort. Changing demographics
combined with a preference to age at home and increasing digital affinity are some of the
aspects that invite one to study the adoption of SH among older individuals. The existing
literature primarily takes a disease-centered approach to aging. The value of an SH as
an enabler of active and healthy aging based on prevention paradigms has not yet been
explored. We contribute to filling this gap by developing a survey that integrates AHA
variables and prevention benefits related to daily life at home. Our results strongly suggest
that most older adults recognize the preventive benefits of SHs, especially in the areas
of safety and health. Adoption intention varies based on user characteristics such as
knowledge, technology and risk affinity, and gender. By integrating parameters related to
AHA, we connect social engagement and hedonic motivators to increased interest in the
technology. Cost and other barriers to SH interest are also examined. Overall, this paper
presents a novel approach to studying SH adoption among older adults by integrating
previously unstudied AHA parameters and preventive benefits. Our main contribution is
promoting a positive perception of SHs as a valuable tool for enabling a proactive lifestyle
to prevent risks among aging individuals. Unlike previous studies that often focus on
support systems for frailty in old age, we expand the narrative beyond the traditional
view of SHs as reactive solutions for aging-related challenges. Hence, while validating
established drivers, our approach offers a first look at the relative importance of previously
unstudied factors that contribute to the interest in using SHs.

Although our results are preliminary, they form the foundational backbone for future
research in this area. An important avenue would be to validate the importance of our
findings in actively aging individuals via comprehensive econometric analyses, such as
structural equation modeling. These models could help to elucidate the factors behind the
uptake of SH technologies, and enable the development of detailed profiles of potential
older adopters. Future research may also benefit from the inclusion of qualitative methods,
such as focus group discussions, to gain a richer understanding of the underlying nuances
and dynamics of specific factors of interest in the context of aging. Altogether, this research
facilitates future analyses to assess the significance of prevention in SHs. Our findings
indicate a considerable importance of safety- and health-related factors while emphasizing
the most readily perceived risks. The ability to identify and compute risks is a fundamental
aspect in the development of effective prevention strategies. Our work can establish the
groundwork for future research that concentrates on designing risk assessment techniques
suitable to a technological context and can serve as a starting point for improving safety in
the home through the use of SHs.

While our study aims to fill an important research gap, it is imperative to acknowledge
its limitations. The susceptibility of our data to biases such as self-report and social
desirability could impact their accuracy and reliability. Additionally, since the survey was
administered only once, the absence of a temporal dimension in our research restricts
our ability to establish causal relationships rather than just associations. In addition, our
analysis solely concentrates on Switzerland. Although some discoveries might be relevant
to other European countries with similar socioeconomic characteristics, our results cannot
be directly generalized to a global context.
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Appendix A. Questionnaire

Part A: Introduction

A “smart home” is a connected and intelligent home. Examples of smart homes are
home systems with temperature controllers, door sensors, lighting systems, robotic
vacuum cleaners, or even fitness exercises on the TV or video consultation with a
doctor. Typically, a smart home is digital and can often be controlled remotely via a
mobile phone.
With the following survey, we investigate the interest for different smart home systems.
Specifically, questions regarding benefits, design and risks are asked.

A1: Knowledge level. Which best describes your knowledge of smart home?
Answer options: five levels from no knowledge to very good knowledge.
A2: Age. Please state your exact age. Numeric answer.
A3: Gender. Please state your gender.
Answer options: female; male; diverse; prefer not to reply.

Part B: Smart home scenario

In the following you will find a smart home scenario based on two examples.

Note: The above visualization is used from this point on
throughout the survey, pinned on the top of the screen.

Example 1: Sensors in the housing. Sen-
sors can already detect power consump-
tion, temperature and humidity as well
as movements. They are permanently on
and can be controlled in real time via mo-
bile phone. This makes it easy to adjust
the room climate, control power consump-
tion, alert for dangers such as a break-in,
or allow access to neighbors when one
is absent.
Example 2: Mobile health devices. They
are compact devices, similar in size to
a tablet, that enable health monitoring
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through integrated cameras and measur-
ing devices. These devices are activated only when necessary, providing access to new
health services. Fitness assessments and routine examinations can be conducted from
the comfort of one’s home, while spontaneous inquiries can be addressed through
video calls.

B1: Convenience application. How do you like the “sensors in the housing” example?
Answer options: five levels from dislike to like.
B2: Health application. How do you like the “mobile health devices” example?
Answer options: five levels from dislike to like.

Part C: Socio-demographic profile

C1: Education. Please indicate your highest professional or higher education.
Answer options: mandatory school; high school or professional education; higher education.
C2: Income sufficiency. Thinking of your household’s total monthly income, would you
say that your household is able to make ends meet. . . ?
Answer options: with great difficulty; with some difficulty; fairly easily; easily.
C3: Expense capacity. Could your household afford to pay an unexpected expense of
CHF 2’400 without borrowing any money?
Answer options: yes; no.
C4: Professional situation. Which of the following options best describes your current
employment situation?
Answer options: retired; employed/part-time employed or self-employed (including in the family
business); unemployed; homemaker; permanently unable to work due to illness or disability.
C5: Home ownership. Do you live in a rental or owned property? Indicate cooperative
housing as rent.
Answer options: rent; ownership.
C6: Household situation. Who lives in your household? Please select all applicable options.

• C6.1: Marriage/partnership. Spouse or partner
• C6.2: Single household. Live alone
• C6.3: Other household. Roommate
• C6.4: Household with kids. Children
• C6.5: Other household. Grandchildren
• C6.6: Other household. Parents

Answer options for each household composition: yes; no.

Part D: Active healthy aging

D1.1: Mildly strenuous activities. How often do you perform activities that are mildly
strenuous (e.g., light gardening, washing the car or going for a walk)?
Answer options: hardly ever; once to twice per month; once per week; more than once a week.
D1.2: Really strenuous activities. How often do you perform activities that are really
strenuous (e.g., fitness group classes like Zumba, jogging/running, intense strength or
endurance training, heavy gardening)?
Answer options: hardly ever; once to twice per month; once per week; more than once a week.
D2: Frailty. Please indicate whether you have any difficulty doing one of the following
everyday activities: getting up from a chair after sitting for long periods, lifting or carrying
a heavy bag of groceries, picking up a small coin from a table. (Exclude any difficulties that
you expect to last less than three months.)
Answer options: yes; no.
D3: Satisfaction with life. On a scale from “1” to “5” where “1” means completely
dissatisfied and “5” means completely satisfied, how satisfied are you with your life?
Answer options: five levels from 1 to 5.
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D4: Depressive symptoms. In the last month, have you been sad or depressed? (Clarifica-
tion: by sad or depressed, we mean miserable, in low spirits, or blue.)
Answer options: yes; no.
D5: Loneliness. How much of the time do you feel you lack companionship?
Answer options: almost never/never; once to twice per month; once a week; more than once a week.
D6: Social well-being. Which of the following activities have you done how often in the
past twelve months?

• D6.1: Cultural activity level.
Cultural activities with friends or like-minded people (theater visits, city trips, etc.)

• D6.2: Group sports involvement.
Group sports activities (fitness group classes, hikes, bike tours, etc.)

• D6.3: Educational courses.
Attendance of an educational or training course

• D6.4: Voluntary work.
Voluntary or charity work

• D6.5: Club activity level.
Participation in club activities (local hometown club, sports club, etc.)

• D6.6: Outing level.
Going out with friends (dinners, cooking evenings, etc.)

• D6.7: Active grandparent.
Helping others (looking after grandchildren, caring for relatives, etc.)

Answer options for each activity type: hardly ever; few times per year; once to twice per month; once
per week; more than once a week.

Part E: Technology and risk affinity

Please state your level of agreement with the following statements.
E1: Technology experimenter.
If I heard about a new information technology, I would look for ways to experiment with it.
Answer options: five levels from strongly disagree to strongly agree.
E2: Technology pioneer.
Among my peers, I am usually the first to explore new information technologies.
Answer options: five levels from strongly disagree to strongly agree.
E3: Technology expert.
How would you rate your skills using a smartphone or tablet?
Answer options: poor (I have never used one); fair; good; very good; excellent.
E4: Mistake avoider.
If I could possibly make a mistake with a new product, I don’t use it.
Answer options: five levels from strongly disagree to strongly agree.
E5: Familiarity preferer.
I prefer to visit places where I know what I’m getting rather than trying new things
(e.g., going to the hairdresser, restaurants in my area, or hotels on vacation).
Answer options: five levels from strongly disagree to strongly agree.
E6: Risk-taking level.
How do you see yourself personally: Are you generally a risk-taker or do you try to avoid
risks? (“1” = not at all willing to take risks; “5” = very willing to take risks.)
Answer options: five levels from 1 to 5.

Part F: Insurance situation

F1: Insurance portfolio. Which of the following insurance products do you have?

• F1.1: Suppl. health insurance
Supplementary health insurance (in addition to mandatory health insurance)

• F1.2: Motor vehicle insurance Motor vehicle insurance
• F1.3: Travel insurance Travel insurance
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• F1.4: Liability insurance Liability insurance
• F1.5: Life insurance Life insurance
• F1.6: Household insurance Household insurance
• F1.7: Legal expenses insurance Legal expenses insurance
• F1.8: Other insurance Other: [Free text as answer option.]

Answer options for each insurance type: yes; no.
F2: Insurance app in use.
Do you use an app from your insurance company?
Answer options: yes; no.

Part G: Evaluation of prevention benefits

I expect smart home to be useful, . . .
G1.1: Burden relief.
. . . to reduce my burden of certain household activities (e.g., cleaning or maintaining household).
G1.2: Home information.
. . . because it provides me with valuable information and control options about the state of
my home (e.g., which appliances are on/off).
G1.3: Value enhancement.
. . . because it contributes to maintaining or increasing the value of my property.
G2.1: Sense of safety.
. . . because it makes me feel safe.
G2.2: Security booster.
. . . because it increases my home security (e.g., burglary).
G2.3: Risk protection.
. . . because it protects me against certain risks at home (e.g., fire or gas).
G3.1: Health maintenance.
. . . because it allows me to take better care of my health and thus avoid a visit to the doctor.
G3.2: Health monitoring.
. . . because it allows me to easily monitor my health metrics (e.g., daily activity or
blood pressure).
G3.3: Health encouragement.
. . . because it motivates me to behave healthier (e.g., watch less TV or go to bed earlier).
G3.4: Accident prevention.
. . . because it can help to prevent accidents (such as falls) or other health risks.
G3.5: Family well-check.
. . . because I can check if family and friends are doing well (e.g., notification if a person falls
at home).
G4.1: Automated fitness.
. . . because I automatically do something for my fitness.
G4.2: Exercise feedback.
. . . because I get immediate feedback on fitness exercises that I can do on my own at home.
G4.3: Movement motivation.
. . . because it motivates me to move about more.
G4.4: Socializing opportunity.
. . . because it allows me to meet new people (e.g., for training groups or competitions).
Answer options for each statement: five levels from strongly disagree to strongly agree.

Part H: Performance expectancy

I expect smart home to be useful, . . .
H1: Everyday simplification.
. . . because it simplifies everyday life.
H2: Home monitoring.
. . . because it allows me to monitor state or progress effectively.
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H3: Activity motivation.
. . . because it can motivate me to do certain activities that I otherwise don’t like to do.
H4: Money saving.
. . . because I save money with it (e.g., on heating/electricity costs or healthcare expenses).
H5: Social connectivity.
. . . because it allows me to stay in touch with family and friends.
H6: Shared access.
. . . because I could give access to others when needed (e.g., to a neighbor when I’m away
on vacation or to my primary care physician to send health data).
Answer options for each statement: five levels from strongly disagree to strongly agree.

Part I: Effort expectancy

It is very important that smart home . . .
I1.1: Easy to use.
. . . is easy to use.
I1.2: Intuitive.
. . . is intuitively understandable.
I1.3: Easy to learn.
. . . is easy for me to learn.
I1.4: Quickly usable.
. . . is designed in such a way that I can get it right quickly.
I2.1: Customizable.
. . . allows me to customize for myself.
I2.2: Tailored.
. . . is tailored to me with appropriate content and functions.
I3.1: Trustworthy.
. . . is trustworthy.
I3.2: Warrantied.
. . . is backed by warranties from credible manufacturers.
I4.1: Autonomous.
. . . is usable without consulting others (friends or experts).
I4.2: Seamless.
. . . can be used independently and without major problems.
Answer options for each statement: five levels from strongly disagree to strongly agree.

Part J: Facilitating conditions

With regard to my capabilities, . . .
J1: Availability of usage instructions.
. . . I assume that instructions on how to properly use smart home will be available.
J2: Availability of a professional for questions.
. . . I should be able to contact a professional if I have any questions.
J3: Availability of a professional when problems.
. . . I assume that a professional will be available to help with system problems.
J4: Availability of close people.
. . . I can turn to people around me if I have difficulties using smart home.
J5: Availability of colleagues/friends.
. . . I assume that colleagues or friends will be happy to support me in how to use smart home.
J6: Availability of own knowledge.
. . . I have the knowledge required to use a smart home.
J7: Fit to daily life.
. . . it is very important that smart home fits well into my daily life today.
J8: Fit to household.
. . . it is very important that smart home fits well with the way I organize my household
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(apartment/house).
Answer options for each statement: five levels from strongly disagree to strongly agree.

Part K: Social influences

Please state your level of agreement with the following statements.
K1: Meaning to important others.
People that are important to me think that I should use smart home more.
K2: Meaning to opinion makers.
People whose opinions I value prefer that I use smart home.
K3: Prestigious image.
People who use smart home have a more prestigious image than people who do not.
K4: Modern image.
People who use smart home are modern.
Answer options for each statement: five levels from strongly disagree to strongly agree.

Part L: Hedonic motivation

I think using smart home . . .
L1: Entertaining.
. . . is entertaining.
L2: Enjoyable.
. . . would be enjoyed by me.
L3: Convenient.
. . . is convenient.
L4: Curiosity-inducing.
. . . arouses my curiosity.
L5: Versatile.
. . . is versatile.
L6: Fun.
. . . is fun.
L7: Pleasant.
. . . would please me.
L8: Relieving.
. . . brings me relief.
L9: Trending.
. . . helps me to be at the pulse of time.
L10: Variegating.
. . . leads to more variety in everyday life.
Answer options for each statement: five levels from strongly disagree to strongly agree.

Part M: Perceived risks

I have concerns . . .
M1.1: Dependence.
. . . about becoming dependent on technology and how it works.
M1.2: Loss of control.
. . . that I can’t control a smart home on my own and could lose control.
M2.1: Costs exceeding benefits.
. . . that the costs might exceed the benefits.
M2.2: Expensive maintenance.
. . . that smart home could be expensive to purchase and maintain.
M3.1: Data misuse.
. . . that information collected from smart home, could be misused.
M3.2: Data used unforeseeable.
. . . that the information I disclose could be used in a way I cannot foresee.
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M4.1: Overwhelming.
. . . that using smart home might overwhelm me.
M4.2: Cumbersome.
. . . that using smart home could be cumbersome.
M5: Go less out of house.
. . . that I might get out of the house less when living in a smart home.
M6: Non-essential luxuries.
. . . that smart home could be a non-essential luxuries.
M7.1: Source of problems.
. . . that the use of smart home could lead to problems.
M7.2: Insecure.
. . . that a smart home could be insecure.
M8.1: Replace contact with others.
. . . that using smart home could replace contact with others (e.g., family or friends).
M8.2: Lack of human interaction.
. . . that the use of smart home could result in a lack of human interaction.
Answer options for each statement: five levels from strongly disagree to strongly agree.

Part N: Insurance costs and services

Suppose you could get smart home services from an insurance company. The insurance
company provides such services because they prevent accidents and contribute to home
security. However, this implies a willingness to share data with the company.

In the case of a smart home insurance offering, . . .
N1: Discount on insurance premium.
. . . I would expect to receive a discount on the insurance premium (e.g., on homeowner’s or
health insurance).
N2: Automatic premium adjustment.
. . . I would expect the price of the insurance to adjust automatically (e.g., if during the
vacations the lights simulate home presence).
N3: Reimbursement of purchase costs.
. . . I would expect the insurance company to cover the cost of purchasing the smart
home device.
N4: Advice from insurer.
. . . I would expect the insurance company to provide me with information and advice on
how to make my home safer, better, and healthier to live in.
N5: Early warning from insurer.
. . . I would expect the insurance company to give me early warning regarding incipient
risks (e.g., open garage, water damage, or lack of exercise).
N6: Individual offers from insurer.
. . . I would expect the insurance company to provide me with offers that match my interests
(e.g., discount on humidifiers due to room temperature or energy-saving light bulbs due to
electricity consumption).
N7: Future smart home insurance intention.
I intend to use a smart home insurance offering in the future.
N8: Future smart home insurance plan.
Given the chance, I plan to use a smart home insurance offering in the near future.
Answer options for each statement: five levels from strongly disagree to strongly agree.
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Part O: Intention to adopt smart home

Finally, we are interested to know if you intend to use smart home. Please indicate the
level of agreement on the following final statements, with the two smart home examples
in mind, and detached from the insurance context.

O1: Intended usage.
I intend to use smart home in the future.
O2: Predicted usage.
I predict I would use smart home in the future.
O3: Opportunistic usage.
If the opportunity presents itself in the near future, I will use smart home.
Answer options for each statement: five levels from strongly disagree to strongly agree.

Appendix B. Pre-Test Protocol

Phase 1

The questionnaire was tested in four interviews, with participants filling out the
questionnaire while reading it aloud and noting incomprehensible parts, followed by a dis-
cussion on these issues after completion of the questionnaire. The smart home knowledge
of interviewees was rated on a five-level-Likert scale (no knowledge; little knowledge; fair
knowledge; good knowledge; very good knowledge).

The interview details are as follows:

Interview date Interviewee’s
gender

Interviewee’s
age (years)

Interviewee’s
smart home
knowledge

Interview
duration
(minutes)

4 February 2022 female 57 no 25
5 February 2022 male 54 good 15
6 February 2022 female 62 fair 25
6 February 2022 male 61 fair 20

The modifications in the questionnaire resulting from the interviews were the following:

• Changed introductory part of the questionnaire by adding a few simple “icebreaker”
questions (e.g., age and gender) to build a flow, in replace of an abstract smart home
scenario description at the beginning.

• Questions on social well-being (cf. questions D6.1 to 6.7) extended by the answer
option “few times per year” to a five-level-Likert scale.

• Added a question regarding home ownership (question C5).
• Minor wording adjustment in the insurance part N.

Phase 2

In this phase, we ran a test with 50 respondents online via a third-party provider
(Bilendi, 17 March 2022). The following fields for feedback were included in the question-
naire (but not included in the final questionnaire):

• Question on the comprehensibility of the smart home examples, measured using a
five-level-Likert scale ranging from 1 (not comprehensible) to 5 (comprehensible).

• If comprehensibility of the smart home examples was rated 1 or 2, an open comment
box requested information on how comprehensibility can be improved.

• One open comment box at the end of parts L and N requested information on how
comprehensibility can be improved regarding the “dimensions of SH adoption” and
“risks and costs”, respectively.

The characteristics of the respondents are as follows:
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Age class (years) Gender Number of responses

45–54 female 8
45–54 male 9
55–64 female 6
55–64 male 9
65-74 female 9
65–74 male 8
75+ male 1

The modifications in the questionnaire resulting from the collected responses were
the following:

• Added question regarding safety benefits (questions G2.1 and G2.2) because of the
high agreement in all safety related questions.

• Changed title of smart home example 1 (question B1) to “Sensors in the housing”
because of feedback that the original title (“Permanently installed sensors”) was
associated to elevated installation efforts and would not suit tenants.

• Removed the question “Are facilities and services such as a doctor, pharmacy, or shop-
ping available at your residence (or within 15 minutes driving distance)?” because of
a 96% “yes” quota.

Appendix C. Checklist for Reporting Results of Internet E-Surveys (CHERRIES)

The following Table A1 reports the sample selection and development process of
the survey used in this paper according to the CHERRIES guideline [57]. We italicize
statements that appear in the body of the text and place them in quotation marks.
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Table A1. CHERRIES checklist.

Item Category Checklist Item Reference Location and/or Notes

Design Describe survey design

“We applied filters based on age (≥45 years, aligning with the research focus on AHA), quotas (67:33 ratio for German and
French-speaking regions in Switzerland; 50:50 for female and male; 30:30:30:10 for age groups 45–54, 55–64, 65–74, and over
75 years; 10:90 for participants without and with SH knowledge, respectively), and conducted quality checks throughout the survey
using control questions.”

Institutional Review Board
(IRB) approval and informed
consent process

IRB approval Ethics approval was submitted to the ad hoc commission of the ZHAW School of Management and Law and resulted in
a waiver on 13 January 2022.

Informed consent

The first page, which asked for informed consent in order to participate in the survey, was the following:
Welcome to the study on the benefits of smart home systems. This study is conducted by the Institute for Risk and

Insurance at the ZHAW School of Management and Law. The survey is strictly confidential and only the ZHAW project
team has access to the data collected. All your data will be collected anonymously and cannot be assigned to you
personally. If you have any questions, please do not hesitate to contact the university team (project team contact details
provided). I agree that my personal data will be processed in accordance with the information provided here. (Yes/No
opt-in box provided)

Data protection

Access to the data set was limited to the authors of this paper. The polling agency also did not have access to the data set.
Further, the data were fully anonymized and no data collected could give an inference to an individual person. Data were
stored according to best practice guidelines of the Swiss National Science Foundation (SNSF). Access was given only to
team members, managed on internal university GitHub, summarized exclusively in aggregated form, and participants
could request to have raw data deleted.

Development and
pre-testing. Recruitment
process and description of
the sample having access to
the questionnaire

Development and testing “Prior to its distribution, we conducted a pilot test with individuals who met the eligibility criteria to ensure comprehensibility,
usability and technical functionality (see the test protocol in Appendix B)”

Open survey versus closed
survey

The survey was open. Since we worked with a polling agency, most of the respondents were prompted by them to
complete our questionnaire.

Contact mode/Advertising the
survey

“The survey was conducted online in March 2022 using the Unipark software and administrated by a professional polling agency
responsible for participant recruitment. Participants were provided financial incentives for successful completion and only given the
title of the survey when first contacted.”

Survey administration

Web/E-mail The survey was created and managed with Unipark. All valid responses were collected via this website.

Context The survey was not posted on any other website. See Checklist item “Contact mode” and “Advertising the survey” for
more information on the polling agency.

Mandatory/voluntary Participation was voluntary and participants could opt out at any point of the survey. See Checklist item “Incentives” for
more information.
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Table A1. Cont.

Item Category Checklist Item Reference Location and/or Notes

Survey administration

Incentives

The polling agency offered monetary incentives for successful completion. We were given a price per valid participant of
EUR 5.70. However, we do not know the effective amount received by the participants. We were not charged for invalid
answers (filter criteria and control questions). Therefore, we placed the filter questions at the beginning of the survey and
the control questions throughout the questionnaire.

Time/Date
“The survey was conducted online in March 2022 using the Unipark software and administrated by a professional polling agency
responsible for participant recruitment.”
The exact period was 19–29 March 2022.

Randomization of items or
questionnaires

All items were randomized, except for the questions regarding personal characteristics of the respondent (part A–F of the
questionnaire) and the final statements on intention to use a smart home (part O).

Adaptive questioning No adaptive questioning or follow-up questions were used.

Number of Items “The core of the survey contains 122 questions organized into four categories (personal characteristics, evaluation of prevention
benefits, dimensions of SH adoption, risks and costs) and 15 topics labeled from A through O.”

Number of screens (pages) A maximum of 15 items were queried on a page in order to keep usability high, resulting in 15 pages/screens.

Completeness check There was no completeness check at the end of the survey. However, Unipark made it possible to force an answer on
certain questions. We chose to perform this for all items in the main part (parts G to O of the questionnaire).

Review step The back button was enabled throughout the questionnaire. No review functionalities were activated.

Response rates

Unique site visitor View rates were defined as those who opened the survey and viewed/loaded the first page of the survey, which was the
informed consent page. Visitors were tracked using Unipark’s multiple standard cookies for tracking website visitors.

View rate Not applicable.

Participation rate

“A total number of 2553 participants were recruited, with 2490 agreeing to participate. [. . .] The final sample consists of 1515 valid
responses.”
Details: N = 2553 participants, 63 disagreed on informed consent page, 409 screened out because of filter questions,
566 screened out in control questions. Total valid participants: N = 1515.

Completion rate 1515/2490 = 60.8%

Preventing multiple entries
from the same individual

Cookies used Visitors were tracked using Unipark’s multiple standard cookies for tracking website visitors. Duplicate entries were
prevented by restricting user access to only one completion.

IP check Unipark generates a unique session ID for each respondent on the basis of different cookies and IP tracking. We checked
for duplicate entries, which would have been eliminated.

Log file analysis None.
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Table A1. Cont.

Item Category Checklist Item Reference Location and/or Notes

Registration
The survey was publicly accessible and no registration was necessary. However, polling agencies typically work on their
own platform where users can track participation in different polls. We do not know the exact mechanism that our polling
agency applied.

Analysis

Handling of incomplete
questionnaires Only complete questionnaires were analyzed.

Questionnaires submitted with
an atypical timestamp

The response time averaged 18 min and 57 s, with a median of 16 min and 57 s. Cut-off points for responses that were “too
long” or “too short” were not used due to presumed differences in the target groups’ technological competence for online
questionnaires. Instead, we made use of control questions to test whether the survey was actively and
consciously completed.

Statistical correction

In terms of representativeness, we did not prioritize achieving a defined margin of error. This decision was based on
several factors. First, representativeness was not the primary goal; rather, our focus was to conduct exploratory research
on SH adoption with a focus on prevention. Second, recruiting the target population, especially those 75 years and older,
through an online survey inherently introduces non-representativeness and selection bias. Finally, in our exploratory
research, we emphasized the comprehensibility of the questionnaire, appropriate framing in the scenario section, and
ensuring respondent engagement usage of control questions. Therefore, we did not adjust for the non-representativeness
of the sample, and this fact must be kept in mind when analyzing the results.
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Appendix D. Regression Analyses

As a supplement to the results of the regression analyses presented in Section 4.4, we
report here the regression coefficients and significance levels of the logit regression model
when applied to the full set of variables related to the SH service and prevention areas
(16 constructs, Table A2), the AHA characteristics (13 variables, see Table A3), and the
remaining user characteristics (30 variables, see Table A4).

Table A2. Results of the logit regression on all constructs (parts G to N of the questionnaire).

β-Estimate p-Value Sig.

Intercept −2.463 <0.001 ***
Comfort benefits (G1.1–G1.3, baseline: disagree)

Neutral 0.135 0.611
Agree 0.207 0.491

Safety benefits (G2.1–G2.3, baseline: disagree)
Neutral 0.192 0.584
Agree 0.283 0.428

Health benefits (G3.1–G3.5, baseline: disagree)
Neutral 0.501 0.020 *
Agree 0.273 0.340

Fitness benefits (G4.1–G4.4, baseline: disagree)
Neutral −0.335 0.083 .
Agree −0.108 0.721

Performance expectancy (H1–H6, baseline: disagree)
Neutral 0.019 0.947
Agree 0.148 0.655

Effort expectancy (I1.1–I4.2, baseline: disagree)
Neutral −1.009 0.169
Agree −0.955 0.184

Facilitating conditions (J1–J8, baseline: disagree)
Neutral 1.528 0.013 *
Agree 1.601 0.011 *

Social influences (K1–K4, baseline: disagree)
Neutral 0.323 0.058 .
Agree 0.495 0.153

Hedonic motivation (L1–L10, baseline: disagree)
Neutral 1.359 <0.001 ***
Agree 2.376 <0.001 ***

Increased dependence (M1.1–M1.2, baseline: disagree)
Neutral −0.245 0.168
Agree 0.067 0.781

Costs (M2.1–M2.2, baseline: disagree)
Neutral −0.706 0.011 *
Agree −0.987 <0.001 ***

Privacy (M3.1–M3.2, baseline: disagree)
Neutral 0.482 0.056 .
Agree 0.360 0.107

Other risks (M4.1–M8.2, baseline: disagree)
Neutral −0.696 <0.001 ***
Agree −1.059 0.003 **

Insurance costs (N1–N3, baseline: disagree)
Neutral −0.092 0.690
Agree −0.311 0.221

Insurance prevention services (N4–N6, baseline: disagree)
Neutral −0.204 0.354
Agree 0.180 0.453

Interest for insurance offering (N7–N8, baseline: disagree)
Neutral 0.679 <0.001 ***
Agree 1.812 <0.001 ***

Note: the significance levels are: . p < 0.1 , * p < 0.05, ** p < 0.01, *** p < 0.001.
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Table A3. Results of the logit regression on all active healthy aging variables (part D of the questionnaire).

β-Estimate p-Value Sig.

Intercept −0.857 0.007 **
Mildly strenuous activities (D1.1, baseline: rarely)

Often −0.003 0.983
Really strenuous activities (D1.2, baseline: rarely)

Often 0.213 0.099 .
Frailty (D2, baseline: no)

Yes 0.035 0.808
Satisfaction with life (D3, baseline: dissatisfied)

Neutral 0.279 0.341
Satisfied 0.371 0.199

Depressive symptoms (D4, baseline: no)
Yes 0.118 0.393

Loneliness (D5, baseline: rarely)
Often 0.348 0.063 .

Cultural activity level (D6.1, baseline: rarely)
Regularly 0.353 0.020 *
Often 0.443 0.098 .

Group sports involvement (D6.2, baseline: rarely)
Regularly 0.152 0.429
Often −0.229 0.146

Educational courses (D6.3, baseline: rarely)
Regularly 0.251 0.307
Often −0.197 0.412

Voluntary work (D6.4, baseline: rarely)
Regularly −0.014 0.949
Often 0.030 0.883

Club activity level (D6.5, baseline: rarely)
Regularly −0.005 0.980
Often 0.237 0.229

Outing level (D6.6, baseline: rarely)
Regularly 0.337 0.010 *
Often 0.453 0.013 *

Active grandparent (D6.7, baseline: rarely)
Regularly 0.054 0.730
Often −0.011 0.936

Note: the significance levels are: . p < 0.1 , * p < 0.05, ** p < 0.01, *** p < 0.001.

Table A4. Results of the logit regression on all other personal characteristics variables (parts A to C
and E to F of the questionnaire).

β-Estimate p-Value Sig.

Intercept −2.430 0.002 **
Knowledge level (A1, baseline: poor)

Mediocre 0.595 <0.001 ***
Good 1.278 0.001 ***

Convenience application (B1, baseline: dislike)
Neutral −0.108 0.726
Like 1.335 <0.001 ***

Health application (B2, baseline: dislike)
Neutral 0.593 0.004 **
Like 1.246 <0.001 ***

Survey language (baseline: DE)
FR −0.172 0.314

Age (A2, baseline: 45–54 years)
55–64 years −0.431 0.030 *
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Table A4. Cont.

β-Estimate p-Value Sig.

65–74 years −0.481 0.110
75+ years −0.703 0.065 .

Gender (A3, baseline: female)
Male 0.438 0.004 **

Education (C1, baseline: high school)
Mandatory −0.033 0.936
Higher education −0.123 0.463

Income sufficiency (C2, baseline: difficult)
Easy 0.095 0.625

Expense capacity (C3, baseline: no)
Yes −0.139 0.502

Professional situation (C4, baseline: employed)
Others 0.120 0.651
Retired 0.170 0.487

Home ownership (C5, baseline: rent)
Ownership 0.413 0.014 *

Marriage/partnership (C6.1, baseline: no)
Yes −0.611 0.094 .

Single household (C6.2, baseline: no)
Yes −0.476 0.222

Household with kid(s) (C6.4, baseline: no)
Yes −0.198 0.358

Other households (C6.3/5/6, baseline: no)
Yes −0.418 0.373

Technology experimenter (E1, baseline: disagree)
Neutral 0.276 0.209
Agree 1.216 <0.001 ***

Technology pioneer (E2, baseline: disagree)
Neutral 0.219 0.266
Agree 0.780 0.001 ***

Technology expert (E3, baseline: poor)
Good −0.125 0.802
Excellent −0.029 0.954

Mistake avoider (E4, baseline: disagree)
Neutral −0.066 0.721
Agree 0.525 0.009 **

Familiarity preferer (E5, baseline: disagree)
Neutral −0.342 0.078 .
Agree −0.380 0.041 *

Risk-taking level (E6, baseline: not willing)
Moderately willing 0.024 0.908
Willing 0.221 0.342

Suppl. health insurance (F1.1, baseline: Yes)
No −0.041 0.819

Motor vehicle insurance (F1.2, baseline: Yes)
No −0.066 0.741

Travel insurance (F1.3, baseline: Yes)
No −0.008 0.959

Liability insurance (F1.4, baseline: Yes)
No 0.208 0.468

Life insurance (F1.5, baseline: Yes)
No 0.443 0.016 *

Household insurance (F1.6, baseline: Yes)
No −0.132 0.691
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Table A4. Cont.

β-Estimate p-Value Sig.

Legal expenses insurance (F1.7, baseline: Yes)
No 0.147 0.355

Other insurance (F1.8, baseline: Yes)
No −0.163 0.613

Insurance app in use (F2, baseline: Yes)
No 0.090 0.565

Note: the significance levels are: . p < 0.1 , * p < 0.05, ** p < 0.01, *** p < 0.001.
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