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Abstract 
Older adults are affected by the digital divide as 

they use less IT and with lower efficiency. Emerging 
technologies, namely artificial intelligence (AI), hold 
the potential to improve or keep up the quality of life for 
older adults. In the aging process, behavioral patterns 
change as older adults compensate for age-related 
losses through targeted selection and behavior 
optimization. The selection and optimization with 
compensation (SOC) theory offers a contextualized 
theory that we applied to explain older adults’ usage 
behavior towards AI-based devices. We examined the 
SOC processes of older adults towards their intention to 
use AI-based devices with a survey of N=210 people 
aged 65 years and older. Our results show that 
established constructs such as effort expectancy have 
limited applicability for older adults, indicating that 
their age-related adaptation strategies significantly 
influence their intention to use AI-based devices. 
 
Keywords: Older Adults, AI-based Devices, Selection 
and Optimization with Compensation Theory, Use 
Behavior, Digital Divide 

1. Introduction  

The digital divide has become a key societal 
concern in the rapidly evolving digital technology 
landscape. As emerging technologies, such as artificial 
intelligence (AI), continue transforming our world, this 
will likely impact the digital divide. As older adults are 
affected by the digital divide (Lawson-Body et al., 
2014), the continued development of new technologies, 
including AI-based devices, also impacts their ability to 
participate further in modern technologized society. 
From health monitoring systems and smart home 
appliances to virtual assistants and social robots, AI-
based devices have the potential to support aging and 
enable a long, independent life. However, older adults' 
adoption and effective use of these technologies remains 

a major challenge and contributes to the ongoing digital 
divide between generations. 

The "digital divide" is a social phenomenon 
resulting from the digital transformation and the 
relevance of information technology (IT) in the current 
society. It addresses the gap between individuals and 
societies or groups who have access to technology and 
those who have not (Cullen, 2001), and the differences 
in the active use of IT (Dewan & Riggins, 2005). The 
digital divide has many offspring, such as disabilities 
(Newman et al., 2017), geographical factors (Venkatesh 
& Sykes, 2013) or age (Lawson-Body et al., 2014). 
People from the digital divide, because of little or no 
access to technology or being unable to use it 
effectively, can experience economic (Dewan & 
Riggins, 2005) and social consequences (Sipior et al., 
2017), and thus participate less in everyday life. 

Older adults have the chance to maintain a healthy 
and active lifestyle because people, especially in 
Western societies, reach longer life spans than ever 
before in history (Barwais et al., 2013). The use of IT is 
essential to participating in everyday life over the 
lifespan.  

IT holds the potential to not only improve quality 
of life, as it penetrates every aspect of it, but can also 
assist with challenges related to aging (Selwyn et al., 
2003). Especially the development of AI-based devices 
can help to improve physical or mental health, enable 
further capacities for social services, and enhance 
independent living in the home environment (Chen & 
Chan, 2011; Cristiano et al., 2022).  

Despite the high potential these developments 
offer, they are widening the digital divide, and it is 
predicted to widen further with the emergence of new 
forms of IT that constantly require users to adapt (Joshi 
et al., 2020). It is often exacerbated for older adults by 
factors such as reduced digital literacy, physical and 
cognitive changes, or limited exposure to new 
technologies. As they are often left behind in the 
development of technology or seemingly overlooked as 
a group in need of specific support (Milovich et al., 
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2024), the bridging of this gap is critical to ensuring that 
older adults can benefit from advances in AI-based 
devices and other digital technologies.  

To better understand and overcome these 
challenges, it is important to investigate the factors that 
influence the usage behavior towards emerging IT of 
older adults. The Unified Theory of Acceptance and Use 
of Technology (UTAUT) provides a well-established 
framework for analyzing intention to use IT. However, 
this model does not capture the adaptation strategies 
used by older adults, as those described by the selection 
and optimization with compensation theory (SOC). This 
theory from the discipline of gerontology and lifespan 
psychology is applied to explain older adults’ age-
related change in all-day behavior. As we age, the 
motives behind an individual's actions change. This 
changing behavior also affects the use of IT, as it 
occupies a prominent place in everyday life. The use of 
IT by older adults can be viewed from a SOC 
perspective as the use can compensate for age-related 
deficits (Hernández-Encuentra et al., 2009) . 

By applying this theory to the intersection of older 
adults and AI-based devices, this research aims for a 
starting point towards a deeper understanding of the 
complex motivations, challenges, and opportunities that 
influence older adults’ intention to use modern IT 
solutions – in this context of AI-based devices. 
However, to our knowledge, previous research has not 
yet explicitly investigated the extent to which SOC 
processes impact IT use intention in later life. 
Considering that AI-based devices are one of the newer 
emerging IT and older adults are increasingly 
encountering it, this paper aims to investigate the 
following research question: 

RQ: How do age-related behavioral changes affect 
older adults’ intention to use AI-based devices? 

By using SOC as a contextual theory, we aim to 
develop a more comprehensive understanding of how 
the adaption processes of older adults influence their use 
intention towards AI-based devices, that help to enhance 
an independent life. Given the potential of AI-based 
devices to support or improve the lives of older adults, 
it is important to explore the behavioral factors that 
influence their intention to use it. We contribute to the 
theoretical understanding of these factors as an 
extension of research into older adults' use intentions. In 
addition, we contribute to the development of targeted 
support and education for older adults that promote 
digital inclusion and bridging the digital divide. 

2. Related Work and Theoretical 
Background 

2.1 Digital Divide and Use Behavior of Older 
Adults 

Participation in today’s digital world requires 
digital skills, which involve the understanding and use 
of technology. The digital divide is a concept explaining 
the uneven distribution of IT access and usage (Dewan 
& Riggins, 2005; Venkatesh & Sykes, 2013). The 
concept can be divided into two categories: The first-
order digital divide addresses the difference in IT access 
between those who have it and those who do not, 
typically measured by access to basic infrastructure like 
the internet (Dewan & Riggins, 2005). In developing 
countries, for example, limited infrastructure or high 
costs can restrict IT access reinforcing the digital divide 
(Venkatesh & Sykes, 2013). The second-order digital 
divide emphasizes the effective use of IT, highlighting 
discrepancies in individuals’ skills to access 
information, communicate, and participate in the digital 
society (Dewan & Riggins, 2005).  

Older adults face challenges in both aspects of the 
digital divide. As technology advances, it is not only 
important for older adults to have access to technology, 
but also the ability to use it. Age-related factors can pose 
barriers to digital participation, such as a lack of 
information and security when using innovations (Chu 
et al., 2022), cognitive disparities in processing new 
information (Gudala et al., 2022), or concerns about 
risks associated with the use of technology (Wu et al., 
2015). 

Researchers such as Venkatesh et al. (2013) and 
Niehaves and Plattfaut (2017) have progressed our 
understanding of the relationship between age and IT 
adoption. The UTAUT model forms the basis of this 
research for better explaining the adoption of older 
adults of AI-based devices (Venkatesh et al., 2003). In 
this context, performance expectancy builds a key 
construct as especially non-users of technology assume 
that new technology is irrelevant to their daily lives 
(Chen & Chan, 2011; Luo et al., 2023). Linking to the 
second-order digital divide, the usability and design of 
IT and services should be easy to understand (effort 
expectancy) to impact the behavioral intention to use 
positively (Chen & Chan, 2011). Older adults tend to be 
more selective with social connections with increasing 
age. However, the impact of close people is decisive 
when it comes to the use or non-use of modern 
technologies (Charles & Piazza, 2007). The three 
primary constructs performance expectancy, effort 
expectancy, and social influence directly influence the 
behavioral intention to use technology (Venkatesh et al., 
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2003), which is why these structural relationships are 
considered in further analysis.  

To understand inhibiting and promoting factors in 
the case of using new technologies, researchers 
developed and extended existing frameworks. In this 
context, the factor of enjoyment is essential: Individuals 
who feel immediate joy or pleasure when using 
technologies are likelier to use them more extensively 
than others (Kim et al., 2007; Sohn & Kwon, 2020). 
Especially in the use of AI-based devices, enjoyment 
has been confirmed as a relevant factor (Kelly et al., 
2023; Sohn & Kwon, 2020). 

2.2 Older Adults and Artificial Intelligence 

Artificial Intelligence is one of today’s most 
impactful technologies in everyday life, focusing on 
computer systems that are designed to replicate humans’ 
thoughts and actions (Czaja & Ceruso, 2022). AI 
systems can be categorized in different ways: From 
machine learning techniques (Russell & Norvig, 2022) 
to deductive and generative AI (Arora et al., 2023).  

Machine learning algorithms base on available data 
so that systems can predict, classify, or recommend. In 
this context, supervised learning relies on labeled 
datasets to train algorithms, whereas unsupervised 
learning works with unlabeled data to identify patterns 
(Russell & Norvig, 2022). Both techniques apply in e.g. 
image recognition of home security systems or in 
activity tracking using wearable devices (Czaja & 
Ceruso, 2022). Deep learning as a subcategory of 
machine learning uses artificial neural networks with 
many layers to automatically learn and extract complex 
patterns from large amounts of data. Prominent 
examples for these technologies are voice assistants or 
image captioning (Czaja & Ceruso, 2022).  

Consequently, AI-based devices offer social and 
psychological benefits to older adults, helping to 
prevent their isolation or improve their psychological 
well-being (Cotten et al., 2014). These benefits have 
been linked to more satisfaction, enjoyment, leisure, and 
convenience (Joshi et al., 2020).  

The emergence of AI-based devices is 
characteristic for the ongoing difficulty of bridging the 
digital divide. Older adults are not excluded from the 
growing role AI plays in daily life. There is a noticeable 
rise in AI-based devices for the domestic environment 
to facilitate regular tasks, guarantee well-being, 
security, and aid in using resources and services (Lee, 
2022). With the integration of AI-based devices into 
daily lives, the changing demands and shifting lifestyles 
associated with increasing age can be handled easily and 
enable older adults to age in place. Hence, by 
incorporating AI-based devices into communication, 
education, and entertainment, older adults may 

experience improvements in digital engagement and 
equality. However, it is essential that the technologies 
are accessible and that older adults have the skills and 
knowledge to effectively use them (Lee, 2022; Mitzner 
et al., 2019). 

2.3 Selection-Optimization-Compensation 
Model 

The concept of “successful aging” is frequently 
considered in the context of aging (Baltes, 1997; 
Freund, 2008; Yeh et al., 2024). This concept remains 
as a guiding framework in gerontological research 
(Baltes & Baltes, 1990). 

Age and aging are often initially associated 
negatively, as the losses associated with the aging 
process are initially in the foreground. 

Successful aging describes that aging does not just 
have to take place as a passive process but that it is also 
possible to intervene in this process. The changes that 
occur during the aging process take place on a physical 
or cognitive level but can also be observed in changing 
social networks or changing demands on the living 
environment or technology (Miche et al., 2015). Due to 
the breadth of change processes, aging can be 
understood as multidirectional and multidimensional 
(Miche et al., 2015). By analyzing what is feasible, the 
concept encourages people to rethink and adapt age-
related changes, which preserves overall functionality 
and can therefore be recognized as a gain (Yeh et al., 
2024).  

The selective optimization with compensation 
(SOC) theory explains how successful aging can occur.  
The SOC theory is a framework developed to 
understand the adaptive processes that individuals use 
across the lifespan to maintain their functioning and 
well-being, particularly in the face of aging (Carpentieri 
et al., 2017), and offers an explanation for successful 
aging that focuses on people's abilities to adjust to 
decline in ways that optimize their remaining capacities 
and resources (Nimrod, 2020). In the sense of SOC 
theory, successful aging does not depend on outcomes 
but on whether a person can use their resources to 
improve their life in old age (Strawbridge et al., 2002). 
The process of adaptation in old age is explained with 
the help of three interacting processes, namely selection, 
optimization, and compensation. 

Selection refers to the process of setting goals and 
determining what time and energy should be spent 
(Baltes & Baltes, 1990). It helps individuals to focus on 
what is important to them, especially in the context of 
limited resources. The process of optimization involves 
the refinement of means to achieve the selected 
objectives (Baltes & Baltes, 1990). It involves the 
investment of resources such as time, effort, and skills 

Page 806



to achieve objectives. Compensation is about using 
alternative strategies to maintain functioning in the face 
of limitations or losses (Baltes & Baltes, 1990). It helps 
the individual to continue to achieve their goals despite 
the challenges. 

Older adults can motivate themselves by pursuing 
SOC strategies to compensate for age-related deficits by 
selecting goals and optimizing their achievement. They 
can, therefore, use IT to achieve their goals (Nimrod, 
2020; Vaportzis et al., 2017). An example of how the 
SOC theory is reflected in the use of IT would be the 
following: Using a tablet is helpful to stay in touch with 
family (selection). Time is invested in learning how to 
make video calls and use apps that are relevant for this 
purpose (optimization). If the person has difficulties 
with fine motor skills and has problems using the touch 
screen, they could use voice control functions or set 
larger fonts to make it easier to use (compensation).  

In the context of AI-based devices, older adults 
would select those that meet their needs and priorities 
and that they find useful and easy to use. Once older 
adults have selected a technology, they invest time and 
effort to optimize its use. Older adults who continue 
their social activities through the use of IT can maintain 
or even improve their connection to social groups (Yeh 
et al., 2024). They benefit from communication within 
their social networks, as it has the potential to break 
down barriers to their social participation or enhance 
their competencies in IT use (Bixter et al., 2019). 

SOC strategies have a positive effect on the 
acquisition of knowledge and skill in using relevant 
technologies and, thus, on the use of IT (Yeh et al., 
2024). Therefore, the influence of successful aging and 
technology usage behavior in the aging process of older 
people is an important approach to investigating the 
reasons for usage behavior. As previous research on 
SOC theory indicates, older adults are more willing to 
engage with new technologies if they perceive them as 
compensatory, as in the example of hearing aids (Joshi 
et al., 2020). 

3. Model Conceptualization  

As the next step, we are conceptualizing our 
research model considering older adults as users of AI-
based devices and the SOC theory. First, the selection 
processes take place by setting goals and determining 
what energy and time should be spent. In the sense of 
UTAUT, the performance expectancy determines if the 
use of a designated IT is effective to achieve set goal 
(Venkatesh et al., 2003). Further, a second-order digital 
divide barrier to using modern technologies is caused by 
a lack of usability. Hence, the perceived performance 
expectancy is an important indicator to whether AI-
based devices are selected to achieve a set goal with 

their usage in the everyday lives of older adults. 
Therefore, we hypothesize: 

H1: The perceived performance expectancy as a 
part of the selection process, positively influences older 
adults’ intention to use AI-based devices. 

In addition to the performance expectancy, the 
effort expectancy can influence the use intention toward 
AI-based devices (Venkatesh et al., 2003). Older adults 
often have ambivalent feelings towards modern 
technologies: On the one hand, they recognize that 
modern technologies provide several advantages. On 
the other hand, they doubt profiting from them as the 
systems are not easy for them to use (Chen & Chan, 
2011). From the selection point of view, the perceived 
effort expectancy determines the energy that needs to be 
spent to achieve a set goal. Accordingly, effort 
expectancy can influence the intention to use and, 
therefore, can be a basis on which a selection is made, 
which is why we assume: 

H2: The perceived effort expectancy as a part of the 
selection process positively influences older adults’ 
intention to use AI-based devices. 

Furthermore, optimization processes in the sense of 
SOC are a component in the behavioral development of 
older adults. Since time, effort and skills contribute to 
optimization, influences that reduce time and effort or 
improve skills should be considered. Following this, the 
feelings of pleasure or joy can lead to reduced time 
efforts in the use and can therefore lead to more 
extensive technology use, benefiting the perceived 
value of modern AI-based devices (Kim et al., 2007; 
Sohn & Kwon, 2020; Van Kleef et al., 2011). We 
therefore assume in this context:  

H3: The perceived enjoyment as a part of the 
optimization process positively influences the intention 
of older adults to use AI-based devices. 

The improvement of skills also contributes to the 
optimization processes. The social network of older 
adults should be considered here. The influence that 
arises from social contacts can have a supportive effect 
in dealing with technology. This builds up skills in 
dealing with AI-based devices that contribute to 
optimization. According to previous research, social 
influence seems to influence the use intention (Davis, 
1989; Fishbein & Ajzen, 1975; Venkatesh et al., 
2003).We hypothesize:  

H4: Social influence, as part of the optimization 
process, positively influences older adults' intention to 
use AI-based devices. 

Since SOC strategies are based on knowledge (Yeh 
et al., 2024), older adults’ knowledge about AI-based 
devices needs to be considered as relevant. A better 
understanding of AI technologies, therefore, may 
influence the intention to use (Cao, 2022; Rogers, 2003), 
which, in the sense of SOC, can be considered as a part 
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of the selection process, because the knowledge 
provides information about the energy, time and 
competence development of the corresponding devices. 
In our model, knowledge about AI-based devices can be 
seen as a moderating variable, as it allows older adults 
to assess how they perceive performance expectations, 
effort expectations, enjoyment, and social influence. 
This can influence the strength of the effect between the 
constructs and the intention to use AI-based devices. 
Accordingly, knowledge about AI-based devices 
represents a selection strategy in the sense of SOC, and 
we therefore hypothesize: 

H5a: The knowledge regarding AI-based devices – 
as a part of the selection process – has a positive 
moderating effect on the relation between performance 
expectancy and the intention to use AI-based devices. 

H5b: The knowledge regarding AI-based devices – 
as a part of the selection process – has a positive 
moderating effect on the association between effort 
expectancy and the intention to use AI-based devices. 

H5c: The knowledge regarding AI-based devices – 
as a part of the selection process – has a positive 
moderating effect on the relation between the perceived 
enjoyment and the intention to use AI-based devices. 

H5d: The knowledge regarding AI-based devices – 
as a part of the selection process – has a positive 
moderating effect on the association between the social 
influence and the intention to use AI-based devices. 

To control the independent variable of this study, 
gender and age are included in this model as C1 and C2. 

 

 
Figure 1. Conceptualized Model 

4. Research Method 

To test the conceptualized research model, a 
quantitative anonymous online survey was conducted. 
The constructs and items were selected and adapted 
from prior research to the case of older adults and their 
use of AI-based devices. At the beginning of the survey, 
all participants were informed about the understanding 
of AI-based devices in the survey context so that 
everyone had the same level of information. First, the 
participants were asked to indicate their use of 

technology. Respondents chose from a list of IT 
program types that were selected by the German Federal 
Statistical Office (DeStatis, 2023). Further, they were 
asked about AI-based devices (Aging, 2024) they 
occasionally or frequently use, i.e. voice assistants, 
security systems, or devices for health monitoring and 
support.  

The participants were surveyed about the constructs 
performance expectancy, effort expectancy, and social 
influence that were adapted to the case of older adults 
and their use of AI-based devices from previous 
UTAUT research (Venkatesh et al., 2003). Further, the 
construct enjoyment in the context of the use of AI-
based devices was adapted from Kim et al. (2007). The 
construct knowledge about AI-based devices was 
adapted from behavioral research (Flynn & Glodsmith, 
1999; Rogers, 2003). Finally, the participants were 
asked about their intention to use AI-based devices 
(Venkatesh et al., 2003). All constructs were measured 
with a 7-point Likert scale ranging from (1) fully 
disagree to (7) fully agree. The empirically tested and 
validated constructs from the technology adoption 
research (Davis, 1989; Fishbein & Ajzen, 1975; 
Venkatesh et al., 2003) were measured with three items, 
and the other surveyed constructs were measured with 
four items. The measured constructs and sample items 
are summarized in Table 1.  

 
Table 1. Constructs with sample Items 

Construct Sample Item Reference 
Enjoyment  
(3 items) 
 

“I would enjoy using 
AI-based devices.” 

Kim et al. 2007; 
Sohn & Kwon, 
2002 

Effort Expectancy  
(3 items) 
 

“It is easy to use AI-
based devices”.  

Venkatesh et al. 
2003 

Intention to Use AI-
based devices  
(4 items)  
 

“I intend to  
use AI-based devices 
in the future.” 

Davis, 1989; 
Venkatesh et al. 
2003 

Knowledge about 
AI-based devices 
(4 items) 

“I know a lot about 
the use of AI-based 
devices. “ 

Flynn & 
Glodsmith, 
1999; Rogers, 
2003 

Performance 
Expectancy  
(3 items)  

“Using AI-based 
devices would 
improve my daily 
life.” 

Venkatesh et al. 
2003 

Social Influence  
(3 items) 

“People who 
influence my 
behavior think I 
should use AI-based 
devices.” 

Davis et al. 
1989; Fishbein 
& Ajzen, 1975; 
Venkatesh et al. 
2003 
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The online survey targeted older adults aged 65 years 
and older living in Germany. Over the course of four 
weeks, the responses were gathered through local and 
national senior citizen networks who act as multipliers, 
so the survey was distributed via newsletters and e-mails 
to the target group. Additionally, universities were used 
as multipliers, addressing students older than 65 years. 
To evaluate our proposed research model, we examined 
a sample of N=210. Table 2 provides an overview of the 
descriptive statistics of our sample. 
 

Table 2. Sample Characteristics 
 Category N = 210 % 

Gender 
 
 

Male 137 62.05 
Female 73 37.95 

Age 65-69 109 51.91 
70-74 55 26.19 
75-79 26 12.38 
80+ 20 9.52 

5. Results 

A structural equation modeling was performed to 
analyze the data. To test the model, the SmartPLS 
software version 4.1.0.0 was used (Ringle & Wende, 
2024) with a standard algorithm for structural equation 
modeling (Partial Least Squares – Structural Equation 
Modeling – PLS-SEM) and bootstrapping with 5.000 
subsamples with a significance level of 0.05. To 
guarantee reliable measurements of our constructs, the 
PLS-SEM standards were adhered (Hair et al., 2022).  

 
Table 3. Model measurement Validation  

 
Key: Enjoyment (ENJ), Effort Expectancy (EE), Intention to Use 
(IU), Knowledge (K), Performance Expectancy (PE), Social 
Influence (SI) 
 

The loadings of the explanatory items were checked 
to be at least 0.7 with confirmatory factor analysis, to 
ensure indicator reliability. No item needed to be 
dropped. The composite reliability (CR) and average 
variance extracted (AVE) both above the 0.7 and 0.5 
thresholds, showed that the constructs have adequate 
convergent validity and internal consistency reliability 
of the measurement. To evaluate the discriminant 

validity, the correlations’ heterotrait-monotrait-ratio 
(HTMT) of 0.85 or lower is achieved (Henseler et al., 
2015). Table 3 shows the results of the model 
measurement validation. 

The structural model explains 59.4% of the 
variance, intention to use AI-based devices (R2=0.594), 
surpassing the commonly seen 40% in adoption studies 
(Venkatesh et al., 2003), indicating a solid and 
meaningful model (Hair et al., 2022).  

Figure 2 shows the results of our conceptualized 
model in the context of older adults’ intention to use AI-
based devices. The association between performance 
expectancy and intention to use AI is significant for 
older adults, supporting H1 (𝛽 = 0.455, 𝑝 < 0.001). 
The effort expectancy shows no significant influence on 
the intention to use AI, which rejects H2. Enjoyment is 
supported as a significant factor when it comes to the 
intention to use AI-based devices among older adults, 
which supports H3 (𝛽 = 0.177, 𝑝 < 0.01). The social 
influence shows no significant effect, which rejects H4. 
Older adults’ knowledge of AI-based devices does not 
moderate any association between performance 
expectancy, effort expectancy, enjoyment, social 
influence, and the intention to use AI-based devices, 
which leads to a rejection of H5a, H5b, H5c, and H5d. 
Finally, age shows a significant influence on the 
intention to use AI-based devices (𝛽 = 0.106, 𝑝 <
0.05). 

 

 
Figure 2. Results  

6. Discussion 

The SOC theory provides a contextual theory for 
older adults’ use intention towards AI-based devices. By 
investigating UTAUT constructs in the light of digital 
transformation and a group deeply affected by the 
digital divide, we offer several findings. We revealed 
that SOC strategies do influence older adults’ intentions 
to use AI-based devices.  

As the results show, H1 is supported, which is 
explained by the contextualization of the SOC theory. 
Performance expectancy seems to be a part of the 
selection process of whether to use AI-based devices or 
not for older adults.  
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Further, H2 is not supported. It seems that the 
expected effort does not contribute to the intention to 
use AI-based devices. Therefore, it may not be as 
important to older adults in the sense of how to use AI-
based devices, if it fulfills its purpose for compensation.  

As H3 shows a positive significant influence on the 
intention to use AI-based devices, enjoyment can be 
understood as a part of the optimization process. As 
older adults enjoy the use of AI-based devices, their 
intention to use it, increases. Optimizing with enjoyment 
may take place as older adults feel achievements or 
accomplishments with using AI-based devices. This 
helps them optimize their skills with AI-based devices, 
as enjoyment contributes to the motivation to improve 
skills. 

Since H4 shows no support, it seems that the social 
influence has no effect on the intention to use AI-based 
devices for older adults.  

The moderating variable of knowledge does not 
show any support for H5a-d for older adults. This might 
be due to a lack of knowledge about AI-based devices, 
which could be found among the group of older adults 
because they are affected by the digital divide. If there 
is no knowledge about the performance expectancy 
(H5a), effort expectancy (H5b), enjoyment (H5c), and 
social influence (H5d), it cannot contribute to selection 
purposes by older adults 

The control variable age influences the intention to 
use positively. This indicates that with older age and, 
therefore, more age-related changes, the intention to use 
AI-based devices increases as well, as the technology 
offers compensation possibilities. As SOC strategies are 
a continuing process, it seems that with increasing age, 
people get more experienced in applying SOC 
strategies. Gender as the control variable showed no 
influence.  

6.1 Theoretical Implications 

This paper makes several theoretical contributions 
by applying the SOC theory as a contextual theory for 
the case of older adults and their intention to use AI-
based devices. The focus on emerging IT, in our case 
AI-based devices, and the usage behavior of a group, 
that is a part of the digital divide, offers valuable insights 
into mechanisms through which older adults’ behavior 
towards IT can be explained. 

First, the integration of the SOC with established 
UTAUT constructs serves as a contextualization 
approach that enhances the understanding of older 
adults’ behavior. Established constructs, that usually 
influence the use intention, like effort expectancy or 
social influence, do not or only partly show applicability 
for older adults. Therefore, we showed that the influence 
of older adults' adaptive strategies on their intention to 

use AI-based devices deviates from the influence of the 
constructs on other user groups outside the digital 
divide. The contextual framework of the SOC helps to 
understand which constructs show no effect in the group 
of older adults. The SOC perspective thus supports a 
better understanding of the adoption of older users of 
modern IT devices and gives an indication that special 
groups in the digital divide need to be considered in 
terms of their group characteristics. This contribution 
offers further research opportunities by investigating 
well established IT for older adults from a SOC point of 
view and further adoption variables in the context of AI-
based devices that may affect older adults differently.  

Second, our study contributes to a wider 
understanding of the digital divide. As knowledge about 
AI-based devices did not show any moderating effect on 
the relationships towards the use intention, the alleged 
lack of knowledge about AI-based devices might 
contribute to a widening of the gap. As knowledge about 
a technology is a crucial part in the decision-making 
process, a lack of knowledge about AI-based devices 
might contribute to further older adults who do not 
select them, which in turn lead to more older adults who 
do not have sufficient skills for the use of emerging 
technologies. 

Third, the contextualization can be enhanced with 
future research. Next to investigating different use cases 
of older adults and IT, further potential factors can be 
examined from the SOC perspective. The very 
heterogenous group of older adults as users needs 
consideration, as the health (physical or cognitive), 
social influences like loneliness or the prior experience 
with IT, may influence the SOC processes. Further 
variables that are relevant to the context of AI-based 
devices could be the perceived privacy influencing the 
selection processes, facilitating conditions to improve 
the use skills for the optimization processes and an in-
depth investigation of the phenomena that should be 
compensated with the intention to use AI-based devices.  

Lastly, a longitudinal approach holds the potential 
to show SOC processes in older adults over time and 
how the adoption behavior may change. 

6.2 Practical Implications 

Our research not only advances theoretical 
understanding but also offers significant practical 
contributions. As the dynamics in society continue 
regarding demographic changes and the influence of 
emerging technologies on everyday lives, our findings 
contribute to a more aware approach to the group of 
older adults for researchers and practitioners. 

First, the incorporation of SOC principles can 
significantly enhance the development of IT solutions 
tailored to the needs of older adults. These principles are 
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particularly relevant in the context of developing AI-
based devices that aim to compensate for age-related 
changes in areas such as mobility, cognitive function, or 
sensory abilities. By designing devices that specifically 
address these challenges—such as AI-based hearing 
aids that automatically adjust sound levels or smart 
home systems that assist with daily tasks—these 
technologies can become more relevant and compelling 
for older adults, thereby increasing their intention to use 
them. Moreover, the integration of selection and 
optimization opportunities in AI-based devices can help 
older adults, as it allows their individual needs and 
preferences to be considered individually. For example, 
customizable AI-based devices that adapt to an 
individual's changing abilities can provide a sense of 
control and personalization. This customization can 
include features that allow users to set goals for physical 
activity (i.e., select specific exercises suited to personal 
abilities). 

Future research can increasingly involve older 
adults in research institutions and develop processes to 
identify relevant SOC factors. 

Second, the understanding of SOC mechanisms at 
a higher age can significantly enhance communication 
and support strategies aimed at older adults. A 
communication that clearly addresses the relevant 
information about the benefits and practical uses of AI-
based devices can improve the perceived compensation 
opportunities and therefore support the selection. 
Communicating targeted support that focuses on the 
benefits and practical applications of AI-based devices 
can help to address knowledge gaps. This should be 
designed in such a way that it effectively demonstrates 
the benefits in practice.  

Third, research indicates that performance 
expectancy—the degree to which an individual believes 
that using a technology will help them achieve certain 
outcomes—is a driving factor influencing older adults' 
intention to use AI-based devices. This finding suggests 
that older adults are more likely to adopt AI-based 
devices that offer clear, practical benefits and serve a 
utilitarian purpose, such as voice assistants or security 
devices. For example, a voice assistant can simplify 
everyday tasks for older adults, such as setting 
reminders for medication, providing weather updates, or 
facilitating communication with family members. A 
voice assistant can also act as a companion, engaging 
older adults in conversation, which can help alleviate 
loneliness. Similarly, AI-based devices for security 
purposes can enhance the safety of older adults by 
detecting unusual activity, alerting caregivers in 
emergencies, or reminding them to lock doors at night. 

Finally, further application in practice can help 
identify barriers older adults face to using AI-based 
devices, which hold the potential to enrich their 

everyday life, i.e., in living alone and autonomously or 
supporting health. Viewing potential barriers from a 
SOC point of view helps better understand why barriers 
exist. Addressing those barriers from a SOC perspective 
can help develop interventions that address age-related 
challenges for older adults and therefore, guide their 
SOC process. 

7. Limitations 

The present study is subject to a few limitations. 
Due to the sampling in Germany, a Western-style 
sample is considered, which means that perspectives 
and access to IT and AI-based devices primarily 
correspond to the German status quo. In addition, the 
survey was only conducted digitally, which excludes 
older adults who are more affected by the digital divide 
by not using IT at all or lacking the necessary IT skills 
to participate in an online survey. Further, the 
participants were surveyed about a limited set of AI-
based devices that older adults can use in daily life. 
which do not show the whole picture of older adults’ use 
of AI-based devices. Additional AI-based devices like 
health- or care-robots or specific chat-bots were out of 
scope of the current research, but subject to future 
research. 

8. Conclusion 

With our quantitative study with older adults of 
N=210, we explored the intersection of UTAUT 
constructs with a contextual SOC point of view. The 
combination of these theories, which consider usage 
behavior at the individual level in terms of SOC 
strategies, provides a comprehensive framework for 
studying the group of older adults in the digital divide. 
We showed that SOC theory contextualizes older adults' 
intention to use emerging IT, namely AI-based devices, 
by highlighting how older adults use selection, 
optimization, and compensation strategies to adapt to 
age-related changes with the help of emerging IT 
solutions, thus offering a further explanation of how and 
why older adults operate in the digital divide. 

To answer our research question, we provide 
insights into how the age-related adaption processes of 
older adults influence their intention to use AI-based 
devices. The SOC framework shows that established 
factors, like effort expectation or social influence, are 
not necessarily drivers for people affected by the digital 
divide. 

Further we showed that the integration of SOC 
principles into IT design can create more fitting and 
supportive technologies with the potential of individual 
adaptation of the users. An effective communication and 
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educational programs can support the understanding and 
knowledge gap, by highlighting the usefulness of AI-
based devices. 

Finally, this research can support the development 
of targeted interventions and policy recommendations, 
the digital inclusion and ensure older adults can benefit 
from AI-based devices in future. 
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