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ABSTRACT ARTICLE HISTORY
Purpose: Social robots are a promising assistive technology to support older adults in home and Received 12 April 2024
healthcare environments. Engaging end-users in all stages of social robot research, development, and Revised 14 February 2025
deployment is critical to adoption. However, the voices of end-users are missing from policies about ~ Accepted 18 February 2025

social robots. This work consults with end-users of social robots to capture their perspectives on social KEYWORDS

robot policies and co-create expert-driven policy recommendations to guide the future implementation Social robot; dementia;

of social robots for aging. assistive technology; aging;
Materials and Methods: In this two-part study, we performed a content analysis of n=47 international policy analysis; co-creation;

policies on social robotics followed by seventeen semi-structured interviews with experts on aging and stakeholder engagement
dementia from both professional (n=6) and lived experience (n=11) perspectives to capture their
opinions about social robot policies.

Results: Our analysis highlights alignments between social robot policy recommendations and
perspectives of the dementia community including upholding respect for human rights and dignity,
the need for clear and consistent regulation, and the need for public engagement. Participants further
recommended that policies should prioritize cost and accessibility considerations and focus on aging-
and dementia-specific considerations. Participants reported that the responsibility for social robot
policy development lay primarily with governments and the healthcare sector. Increased consultation
with end-users, minority groups and medical professionals was suggested for future policy development.
Conclusion: Findings contribute to the ethical co-creation of social robots as assistive technologies for
older adults and provide actionable steps for the development of policies that reflect the values and
perspectives of end-users.

> IMPLICATIONS FOR REHABILITATION

1. Social robots are promising assistive devices for older adults and persons living with dementia,
including in cognitive rehabilitation contexts, but there is a lack of clear, consistent regulation
in how these devices should be designed and used.

2. Older adults and aging and dementia experts are eager to participate in robot co-design as it
relates to rehabilitation. There is an ethical imperative to engage these and other end-user
groups in the development of robots and robot policy.

3. Current social robotics policies focus on challenges to adoption and ethical issues such as
discrimination, bias, deception, inequality, and liability. Persons with lived experiences of dementia
and professional experts point out policy gaps around cost and access, the involvement of
minority groups and end-users in policymaking, a lack of standardization, and a lack of aging-
and dementia-specific considerations.

4. There is rapid development happening at the intersection of social robotics and rehabilitation;
and while the policy landscape is not yet equipped to manage these emerging issues, empirical

evidence such as the findings in this paper can support next steps in this area.

Introduction ranging from mobility and sensory aids to digital technologies

like apps or telehealth services [1]. The demand for assistive tech-
Effective and value-aligned assistive technologies are needed to  pgjogies that meet the needs of older adults is likely to increase
Support older adults in SUStaining a hlgh quallty of life. Assistive in the coming decades; the proportion of the popu|ation above
technologies can help users to manage health conditions, support  the age of sixty-five in the US and Canada is increasing, with a
functional independence, and improve wellbeing. As such, assistive  projected doubling of the demand for elder care by 2031 and a
technologies have multiple purposes, functions and form factors, tripling of Canada’s over-85 population by 2050 [2,3]. Older adults’
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priorities when selecting an assistive technology include reliability
and ease of maintenance, accessibility and affordability, and ease
of use [4]. An assistive device must be well-aligned with a user’s
identity, goals, and expectations for successful adoption and con-
tinued use [5-9]. Among the most recent developments in assis-
tive technologies for older adults are social robots.

Social robots (also socially assistive robots) are devices capable
of engaging a user in an interaction and acting on the physical
environment through effectors. They can be designed in a variety
of forms including humanoid (e.g., Pepper [10]), pet-like (e.g., Paro
[11]; MiRo [12]), or avatar-based [12], and are capable of interact-
ing with people using a variety of verbal and non-verbal cues. A
defining feature of social robots, which sets them apart from
other interactive technologies (i.e., Siri [13] or Alexa [14]) is their
physical presence. Social robots are embodied, socially situated
technologies. Their embodied presence does not however mean
they are care-bots; robots that have been popularised in Japanese
healthcare settings providing physical assistance with manual care
tasks such as patient handling, feeding and toileting [15]. Social
robots are primarily interactive and are increasingly being designed
with advanced capabilities and software features. The recent rise
of artificial intelligence promises new functionalities and applica-
tions for social robots, such as combining data from movement
and audio sensors, with natural language processing to interpret
dialogue and generate personalized, socially adept responses
[16,17]. The popularity of social robots is growing, with commercial
sales of robots expected to reach 65 million robots and 19 billion
dollars by 2025 [18]. The market for social robots for older adults
specifically saw a rapid acceleration in response to the COVID-19
pandemic as they offered a solution to the paradox of reducing
human contact without reducing social connectedness. As one
example, the state of New York distributed 800 social robots to
older adults as a means to reduce loneliness and isolation [19].

A growing body of literature demonstrates the tremendous
potential for social robots as assistive devices that support older
adults to live well. Applications include providing engagement
and companionship, assisting individuals with physical and cog-
nitive impairments, facilitating independent living, and monitoring
health [20-24]. Among the most widely studied applications, com-
panion and telepresence social robots show promising evidence
of effectiveness in decreasing loneliness, improving blood pressure
and pulse rate, and supporting pain management and adherence
to a medication schedule [24-28]. Social robots can facilitate
conversation and promote engagement within a group, making
them especially applicable to older adults searching for social
connections in group settings such as long-term care [29]. Persons
with lived experiences of dementia, as well as their care partners,
are identified as a group that may particularly benefit from social
robotics [30-32]. In small studies, robotic pets have demonstrated
effects among users living with dementia including a decreased
need for pharmacological treatment, increased social interactions,
and reduced loneliness and agitation [33-36]. Aged care has
become a central focus of social robot applications [37].

However, social robot adoption to date has faced practical bar-
riers. The research space is characterized by studies of only mod-
erate methodological quality [32,38]. Social robots are not
acceptable to all potential users, and their performance is not
always superior to control items like non-robotic toys [39,40].
Creating a device that can correctly perceive and react to a user’s
emotional state is technically difficult, and it is frequently reported
that currently available social robots underperform relative to the
user's expectations [6,7,41-45]. This limits the current understanding
of how users might perceive social robots if their use was more
widespread with consistent, high-quality device performance.

Designing a device that is intended to form a social and emo-
tional relationship with a user also raises several ethical questions
[46,47]. Negative emotional responses, such as anger or irritation,
can be elicited when an older adult has forgotten or does not
understand the purpose of a social robot in their environment
[48]. Stigma can be associated with using a social robot, and older
adults can report feeling infantilized or undignified when inter-
acting with social robots because of their “toy-like” properties
[7,48-50]. There are also concerns that the use of social robots
may reduce a user’s opportunities for human interactions, or com-
promise their privacy and autonomy [7,50-52].

Public discourse captures a range of sentiments about assistive
robots. Despite the potential of social robots to positively benefit
users, the development of legislation, policies, and equitable access
programs for social robots is lagging behind the speed of tech-
nological innovation in the field of robotics [53]. A policy can be
defined as a guide to action [54]. For this study, we adopt this
definition in relation to collective action, or policies that propose
actions be taken by more than one person i.e, governmental
bodies, businesses or organizations. A jurisdictional scan reported
that in Canada, assistive technology is not explicitly addressed in
policies created by federal health or social services [55]. Provincial
level policies are not consistent in their definition of assistive
technology, and each province’s variability in funding and coverage
makes access to assistive technologies challenging. Canadian pol-
icies primarily focus on addressing assistive technologies for mobil-
ity, such as electric wheelchairs, and there is minimal policy
guidance for assistive technologies like social robots, which address
cognitive and mental health concerns [55]. Jurisdictional hetero-
geneity in policies is also reflected more broadly. Global initiatives
such as those found in East Asian and Western European countries
for example exhibit social, technical and regional differences that
reflect the local priorities of social robot innovation [56].

Missing from the literature on social robots are expert and
end-user opinions on social robot policy and recommendations
for future policy development. The need to address this gap is
highlighted by the diversity among policies as well as the wide
range of attitudes and perceptions about using social robots as
assistive technologies. Engaging partners in research and in the
development of policies relevant to them can strengthen the result
[571, and the United Nations Convention on the Rights of Persons
with Disabilities states that disabled people should be able to be
involved in decision-making that affects their lives [58]. This type
of user engagement has been successfully carried out in the case
of the Canadian National Autism Strategy and the Mental Health
Strategy [59,60]. Dementia care is a key focus of social robot
research [6,7,17,21,61-63]. People living with the experience of
dementia, their care partners, and individuals working in a pro-
fessional capacity in dementia services, represent a large target
audience as end-users of social robot technologies. Therefore, the
goal of the present work was to engage with the dementia com-
munity and analyze social robot policies from the perspectives of
people with lived experience of dementia, their caregivers, and
professionals working in dementia and aging, to identify actionable
recommendations that improve policies in this space.

Materials and methods
Policy search

Database search strategy

We conducted a search for databases that contain social robot
policies and then performed a search on those databases to iden-
tify relevant policies in April 2021 (Figure 1). The scope of the



project was limited to policies and policy recommendations pub-
lished or endorsed by organizations who were member countries
of the Global Partnership on Artificial Intelligence (GPAI) at the
time of the search. We opted to focus on GPAIl organizations to
ensure that the policy sample was applicable to a Canadian
research setting. The GPAI partnership is built on a shared

Figure 1. Method of identifying social robot policies for analysis.
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commitment to the Organisation for Economic Co-operation and
Development (OECD) Al Principles which were the first set of
international principles developed with the aim of responsible Al
development [64,65]. The GPAI members are guided by their com-
mitment to conduct research to understand the impacts of Al and
encourage responsible development while mitigating and adapting
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to potential challenges to allow for trustworthy adoption of Al
systems. The work of GPAIl is grounded in principles of human
rights, inclusion, diversity, innovation and economic growth [66].

Our database search was conducted on the University of British
Columbia’s Library and Google search engines, using the keywords
‘policy’, ‘technology policy’, ‘robot policy; ‘policy database; ‘robot
policy database;, and ‘technology policy database. Additionally,
the keywords ‘robot’ and ‘technology’ were searched in the
University of British Columbia’s Library search engine to identify
any databases that may be relevant to the study but were not
exclusively focused on policies. In parallel with this search strategy,
a list of relevant social robot organizations was developed, and
each organization’s website was assessed for relevant content,
publications, and databases.

Selection of policy sample
The identified website content, publications, and databases were
screened based on the following criteria.

Inclusion criteria:

"o "o

+  One of “robot’, “robo-*, “robotics” must occur in either the title
of the document, the title of a chapter or section, the policy
statement, a definition of the area to which the policy applies,
or an example of a place the policy can be applied to;

«  Document must be developed by an organization located
within a member country of the Global Partnership on
Artificial Intelligence;

«  Published in January 2010 to April 2021;

. Published in English.

Exclusion criteria:

«  The term “robot” appears in the policy statement, but the
policy does not apply to robots;

+  The document is created by a corporation which sells
robots;

. Organizations whose focus is on an irrelevant or non-social
type of robot or system, such as drones, space robots,
lethal weapons, sex robots, self-driving cars, unmanned
aerial vehicles, agriculture and food systems robots, robotic
process automation, surgical robots, and exoskeletons;

. Unofficial written documents such as blog posts, press
releases, news articles, independent publishers, verbatim
transcripts, and paid documents;

«  Policies which only focus on financial investments in tech-
nology research, workforce, labour, employment, and
economics;

. Documents with no official English translation.

The policy search yielded 7195 results. Removal of duplicates
and application of inclusion/exclusion criteria led to a sample of
2491 documents which were assessed for eligibility. A total of 47
documents were included in the policy analysis (Figure 1. Full
data set available on request).

Policy coding

Direct content analysis was applied to the policy sample, selected
for its ability to extend knowledge and identify key concepts in
qualitative data by using a combination of bottom-up and
top-down processes [67]. An initial coding guide was developed
using an iterative process of inductive and deductive analysis and
carried out using Microsoft Excel. Initial codes were identified by
reoccurrence of concepts and added to the guide as they emerged

from the policies alongside a priori codes that were informed by
a preliminary literature review. Example codes included: ‘robot
benefits’ i.e., ‘emotional; ‘cognitive’ and ‘social’; ‘challenges to adop-
tion’ and ‘public attitudes’; ‘questions or concerns’ about topics
including ‘human-robot-interaction; ‘technological features;, ‘privacy
and security’; and codes related to best practice recommendations
including ‘risk management’ and ‘governance’. The guide was
refined and applied by two coders to a sample of policies (n=5).
Codes were reviewed and discrepancies were resolved through
discussions and iterative changes to the guide. Inter-rater reliability
(IRR) was calculated in Excel for each round of subsample coding
until an IRR of 94% was reached. The final coding guide was
approved by both coders and applied to the full policy sample.
As examples, the following policy segments were coded under
the corresponding themes of ‘ethical values of technology, and
‘discrimination’ respectively: “Developers should respect human
dignity and individual autonomy in the research and development
of Al systems [and] take precautions to ensure that Al systems
do not unduly infringe the value of humanity, based on the
International Human Rights Law and the International Humanitarian
Law” [68]; “Unfair bias must be avoided, as it could have multiple
negative implications, from the marginalization of vulnerable
groups to the exacerbation of prejudice and discrimination” [69].

Infographic development

Findings from the policy analysis (Table 1) were summarised in
an infographic for use in the interviews (Supplemental online
material). Briefly, the most salient sub-themes were extracted from
the policy analysis. General themes that were not specific (such
as a “general mention of accessibility” theme) were not included
as they did not provide sufficient grounding for discussion. The
purpose of the infographic was two-fold. First, to make the findings
of the policy analysis readily available, in a quick, accessible format
for wide dissemination, and second, to focus the discussions about
policy analysis during the interviews. Participants were invited to
share their thoughts and opinions on the findings displayed in
the infographic, which had also been shared with participants
ahead of the interview for them to review in their own time.

Table 1. Key themes and subthemes identified in policy analysis.

Frequency
Analysis Theme Sub-theme (%)
Questions & Human-robot Discrimination 47
concerns interaction
Bias 47
Deception 32
Liability & Attribution of liability 40
regulation
Insufficient regulation 36
Autonomy Decision-making process 38
Economic costs Economic inequality 36
Privacy & security Data collection 32
Challenges to Public attitudes  Lack of public trust 19
adoption
Lack of alignment with 19
cultural & social norms
Unfamiliarity 6
Recommendations  Ethical values of  Respect for human rights 60
technology & dignity
Regulating Multi-disciplinary 55
technology collaboration
Ethical code of conduct 47
Standards 47
Policy review & 47
development
Knowledge Public engagement 55
sharing
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Expert interviews

Participants and consent

The University of British Columbia’s Behavioural Study Ethics Board
granted ethics approval for this study (H21-01773). Recruitment
was conducted via (1) social media and newsletter postings with
affiliated organizations (including AGE-WELL NCE and Neuroethics
Canada), (2) posters in community locations, (3) outreach via
emails with study partner organizations, (4) posting on lab web-
sites (including Neuroscience, Engagement and Smart Tech Lab),
(5) posting on the health research participant recruitment platform
REACH BC, and (6) through snowball sampling.

Eligible participants were English speaking and able to take
part in a 45-min online interview over Zoom, and identified with
at least one of the following categories; (1) living with experience
of dementia, (2) current or former care partner of a person with
lived experience of dementia, (3) implementer of social robot
policy, i.e., healthcare professional, (4) involved in social robot
policy development, or (5) an advocate for persons with lived
experience of dementia. Living with advanced cognitive impair-
ment and fear of small pet-like characters were exclusion criteria.
Interview participants were compensated with a $25 gift card.

Seventeen participants were recruited for one-on-one inter-
views: two people with lived experiences of dementia, nine care
partners of people with lived experiences of dementia, and six
professional experts in the field of aging and dementia.
Professional experts were three health researchers and three pro-
fessionals working in older adult advocacy or education in the
community. For participants living with experience of dementia,
eligibility was determined by self-report; a formal diagnosis of
dementia was not required, and no health information was gath-
ered. Most care partners were adult children responsible for caring
for a parent or parent-in-law living with dementia. Informed con-
sent adopted a dementia-friendly approach to acknowledge the
specific requirements of our sample, such as the potential for
fluctuating capacity among participants which emphasizes the
need for consent to be a process [70,71]. Accordingly, participants
were first contacted via email and sent consent forms to review
in their own time, at least one week ahead of the interview. A
member of the research then followed up with a call connecting
with each participant to obtain consent and allow for any ques-
tions to be asked. Verbal informed consent was obtained using
the teach-back method [72] which supports non-discriminatory
functional assessment of decision-making [73] by having partic-
ipants demonstrate their understanding by recalling the main
points of the consent form, such as the project aims, and any
risks or benefits of taking part. Proxy assent was not required. In
the final step, consent was reviewed again with each participant
at the start of the interview.

Interviews

A semi-structured interview guide was developed from the prior
policy analysis and infographic. The guide was divided into three
sections: background and experiences of the participant, discus-
sions on the results of the policy analysis, and perspectives on
the future of social robot policy development. The infographic
was used as a tool for knowledge translation enabling us to
introduce the main findings from the analysis and focus discus-
sions on the scope and priorities of existing social robot policies.
The aim of the interview process was to encourage participant
engagement and elucidate the lived experience, end-user per-
spective. Interviews were carried out by one of two research
assistants with training in qualitative research methods. Researchers
met one-on-one with participants for up to 45min using a
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university-hosted Zoom video call. Interviews were audio-recorded,
transcribed verbatim and de-identified before analysis.

Interview coding

Transcripts were analyzed using inductive thematic content anal-
ysis which allows for themes to emerge from the data and
researcher bias to be minimized [74]. Two members of the research
team reviewed a single interview transcript to develop an initial
coding guide by identifying emerging themes and subthemes
from the data. A second interview transcript was then coded,
inter-rater reliability was calculated, and any disagreements were
resolved through discussion and refinement of the coding guide.
This iterative process occurred until agreement between coders
reached 90%. The final coding guide was used by an independent
coder to code the entire sample using MAXQDA text coding soft-
ware [75]. Data is presented as the number of interviews contain-
ing the theme over the total number of interviews (n=17), and
the percentage of interviews containing that theme (%).

Results

We report participant quotes using the following acronyms:
Professional Expert (PE), Care Partner (CP), and Lived Experience
Expert (LE).

Experience and attitudes toward robots

Participants had a range of previous experience with social robots,
including in-person interactions (n=2), familiarity with the concept
(n=11), or no experience (n=4). Responses to initial discussion
questions about ways that robots could be beneficial, whether or
not participants would personally use or recommend a robot, and
the perceived helpfulness of robots are reported in Table 2.

Concerns and challenges to adoption

Participants raised dementia-specific concerns regarding robot
design (n=15 interviews). For example, when discussing desirable
and undesirable robot features, participants commented, “A cuddly
robot would be good for [people living with dementia]” (CP2),
and that, “Something [...] with wires very rigid looking [...] | don't
think it would appeal to somebody with dementia” (CP3).

Table 2. Interviewee responses to social robot discussion questions, given as
% of interviews providing each response.

Response Frequency (%)
Potential uses for a social robot
Companionship 65
Human-robot communication 53
For specific populations, e.g., dementia 41
Caregiving tasks 41
Everyday tasks 41
Mental health tool 41
Would you use a social robot yourself?
| would use one today 38
| would consider using one in the future 56
No, | would not use one 7
Would you recommend a social robot to a loved one?
Yes, | would recommend one 35
Uncertain. It would depend on the individual 53
No, | would not recommend one 12
Helpfulness rating for social robots, scale of 1-5
Score of 3 (neutral) 38
Score of 4 (very helpful) 31
Score of 5 (extremely helpful) 38
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Participants also discussed the unique challenges of designing for
this population. A lived experience expert shared, “There is people
with [...] different abilities to retain [operating instructions for a
robot]. And it is just the biggest, the biggest issues” (LET).
Privacy concerns were mentioned in all interviews (n=17).
Transparency of data collection and use was referenced (n=13), with
users wanting information to be handled “with the same amount
of respect and care as you do with any other medical record” accord-
ing to one care partner (CP6). The possibility that robots could invade
boundaries arose (n=9), with the consensus that “collecting data
without people’s knowledge [...] is not okay” (CP5). Another stated,
“There has to be a boundary between what is acceptable and what
is not acceptable [...] so that they don't see you in the shower or
on the toilet, that kind of thing” (CP3). Software security (n=9) and
intrusive monitoring (n=7) were also identified as themes.
Participants cited general unfamiliarity with social robots (n=13
interviews), a lack of public trust (n=12), and a lack of alignment
between robots and cultural and social norms (n=8) as the greatest
challenges to social robot adoption by the public. As one example
of a lack of public trust, one participant shared, “If there are adverse
outcomes, particularly if those adverse outcomes are widely pub-
licized, the lack of public trust, again, it is a moving target, it
[adoption] may go up and down and back up and back down” (CP4).

Responsibility and consultation for policy development

Participants were asked their opinion on who should be responsible
for creating social robot policy (Figure 2). Many participants identified

the government as a key contributor in developing policy, while some
participants suggested the government should contribute from a
distance. For example, one participant stated the government could
play a consultative role in policy development. Another objected to
industrial bodies’ involvement in policy making stating that developers
“are not going to work on building this thing if they can't make
money off of it, and [...] at the end of the day, their motivations are
going to be a bit skewed and biased towards their bottom line” (PE4).

When asked to reflect on who should be consulted in developing
social robot policy, participants most commonly cited general
end-users—a broad category referring to any user of robot tech-
nology—and gave frequent mention to medical professionals and
care partners specifically (Figure 2). Two participants expressed a
need to be selective about who to consult and objected to blanket
inclusion of disease-specific organizations and private industries;
motives behind investment funding for dementia programming and
market-driven priorities were regarded as grounds for exclusion as
they were regarded as having potential to shape policies in direc-
tions that misalign with the interests of people living with dementia.

Policy priorities

Feedback on existing recommendations

Recommendations found in social robot policies (Table 1) were
given lay, normative descriptions and presented to participants
for feedback. The following items were identified as priorities: (1)
Respect human rights and dignity: robots should treat humans
equally and respect their dignity, (2) Multi-stakeholder

Figure 2. Responses from aging and dementia community member interviewees (n=17). A) “who should be responsible for social robot policy?” B) “who should

be consulted to create social robot policy?”.



collaboration: people with different experiences and backgrounds
should be involved in decisions regarding robotics, (3) Public
engagement: the public should be consulted on the research,
development and implementation of robotic systems, and (4)
Ethical codes of conduct: an ethical code should be created to
guide the research, development and implementation of robotic
systems. These existing themes often overlapped in discussions
with participants, who viewed them as interrelated in terms of
policy creation.

Ethical conduct was the most discussed existing policy rec-
ommendation within our sample, with 36 mentions across all 17
interviews. Some participants ranked it as their top consideration
when creating social robot policy: “Without ethics, there is noth-
ing” (CP2). Participants acknowledged the importance of ethical
conduct as a consideration when creating new policies but also
questioned which specific ethical practices would inform the
code: “I am a bit critical [...] an ethical code should be created
to guide the research development and implementation of
robotic systems because whose ethics get to inform that
code?” (CP4).

Participants also emphasized multidisciplinary collaboration,
public engagement, and respect for human rights and dignities
with equal frequency. In terms of multidisciplinary collaboration,
participants often cited reasons such as, “[it would be] be helpful
to get different points of view and different ideas” (CP2). This
recommendation was often contextualized as a form of public
engagement. For example: “You are going to have academics in
the room, and you are going to have technicians in the room,
and you are going to have software people in the room, and you
are going to have decisionmakers in the room, | would say take
all of those people and add an equal number of public members”
(CP5). Respect for human rights and dignity was oftentimes also
related to public engagement, where participants reasoned that
if many people are consulted in the co-creation of policies, respect
for human rights and dignity would result due to the involvement
of diverse groups.

Concerns

Participants also named a number of concerns as policy priorities.
Attribution of liability (n=7) was identified, with one participant
expressing “there has to be some kind of legal rules that if a
robot does something then that company who made the robot
can be held accountable” (CP1). Another theme was issues of
economic inequality (n=7): “It is something that is only available
to those who can afford it, so that, that is definitely a concern”
said one professional expert (PE2). Other emerging themes were
insufficient regulation (n=7), discrimination (n=6), deception
(n=5), and bias (n=4).

Emerging recommendations

Participants made suggestions as to how to improve existing
policies around social robotics based on their perspectives as
members of the aging and dementia community (Table 3).
Recommendations for future policy fell along four key themes:

1. Cost and accessibility: Respondents indicated that policies
should promote low-cost robotics so that potential ben-
efits of this technology are widely available. One partici-
pant stated, “At first, | was thinking oh, that is for rich
people [...] and then | realized [...] that there is benefit,
and that there is multiple ways in which social robots can
have to improve lives” (PE1).
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Table 3. Themes of emerging recommendations for social robot policy made
by aging and dementia community members.

Emerging
recommendation

theme Sample quotes

Cost & accessibility ~ "Keeping the cost [of social robots] low is probably a
priority, just to be able to reach more people, and,
| guess, the people who would benefit most from
them”. Professional Expert 5

Involvement of "Engaging with people with lived experience [in

end-users & policy-making] from racialized communities...or an
minority groups indigenous community...is the most challenging
in policy part whenever you are talking about stakeholder

development consultation”. Professional Expert 3
...involving patients in the governance and involving
patients at the very beginning of [the

policy-making] processes”. Care Partner 5

Simple & "There was a need for national standards [of policy]”
standardized Lived Experience Expert 1
policies

Aging & "...if more resources could be dedicated to helping

dementia-specific
considerations

people stay in their homes”. Professional Expert 1

"There is also a role to play for organizations who
represent those end users. It is important to not
just go to the end users themselves but the groups
that maybe associated with those end users".
Professional Expert 2

2. Involvement of end-users and minority groups in policy
development: Speaking of end-users with dementia, one
participant spoke to the need to involve end-users
throughout all processes of policy development, “involving
patients in the governance and involving patients at the
very beginning of processes, as opposed to bringing them
in to rubber stamp things or bringing them in at the
implementation phase: ‘We have decided this is what is
best for you, now help us implement it” (CP5). The impor-
tance of meaningful engagement with the dementia com-
munity was further underscored by one care partner who
asserted, "l think the problem is people forget that just
because people do have dementia [...] they still have
opinions" (CP1). Concerning racialized or under-represented
groups, another participant stated that policymakers
approach their work, “From the lens of discrimination,
[considering] what are the groups that are typically
under-represented, and also what are the barriers to allow-
ing people to actually participate candidly” (PE3).

3. Simple and standardized policies: Participants expected pol-
icies to be consistent and clearly communicated to the pub-
lic. One care partner stated that "regulation needs to be
simple, as simple as possible, and not so convoluted" (CP1).

4. Aging and dementia-specific considerations: Centering the
needs of the aging and dementia community should be
done through simple robot design, consultation with advo-
cacy groups, and provision of support to care partners. A
member of an advocacy organization said, “Organizations
like ours can help to alleviate fears or to help people learn
to, like, ask the right questions. [...] | mean | think that
having people like [name] speak and show people what can
happen and experiences that have happened, involve people
who have lived experience, it makes such a difference” (PE2).

Discussion

As social robots are increasingly marketed to and adopted by the
public, it is pressing to evaluate the state of social robot policy
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to ensure that the procedures and guidelines that are developed
are aligned with the needs of those impacted: individuals aging
in the community, persons living with dementia, care partners,
and professionals working with technologies for older adults.
Using a two-part approach, we capture the contents of the social
robot policy landscape and report expert perspectives on the
quality, completeness, and deficiencies of policy materials. To
avoid evaluating policy material from our singular perspective as
one research team, we interviewed both lived experience experts
and professionals in the fields of aging and dementia to gather
their unique perspectives and promote meaningful engagement
of the aging and dementia community in social robot research
and development. The results of this policy analysis and expert
consultation are relevant to policymakers, robot developers, and
both current and future social robot users.

Alignment between policy and expert perspectives

Among the recommendations found in existing policies, our par-
ticipants identified the following four themes as priority areas:
respect for human rights and dignity, multi-stakeholder collabo-
ration, public engagement, and regulation through ethical codes
of conduct. We now discuss two additional themes that emerged
in our interviews with experts by way of profession and lived
experience.

First, the issue of cost and access arose. This maps onto the
principle of justice (in terms of resource distribution) in biomedical
ethics [76]. Smart home technologies, a category that includes
social robots, have not yet been taken up by older adults at a
wide scale in part because of price barriers [77]. Access to appro-
priate health care, screening, and technology shows disparities
across lines of race, class, and geography [78,79]. Access to assistive
technologies is often inconsistent across locations and public fund-
ing is lacking, leading to unmet needs even when technologies
proven to be effective do exist [80]. Social robots and other tech-
nologies to support aging in place may also have barriers to access
for individuals with disabilities; for example, touchscreens that
cannot be accessed by a seated wheelchair user [81,82]. Current
data on who is accessing real-world social robots is insufficient. A
better understanding of who these users are and what impacts
they are experiencing is necessary to support the development of
equitable policy. Adoption of alternative models of assistive tech-
nology development and evaluation, such as the FASTER frame-
work, can be applied to this problem [83]. Future policies must
consider these equity and access issues in the robotics space [84].

Second, experts brought up policy considerations that were
specific to dementia and aging. Older adults are often eager to
learn about novel technologies and are willing to engage in
co-design and value control of their data [82]. These trends were
echoed in the present data, in which experts recommended that
older adults and persons living with dementia be engaged as
partners in social robot research and policy development and that
their privacy and autonomy be prioritized. Barriers to technology
use by older adults include a lack of familiarity with available
devices, low technology literacy, low expectations about device
performance, high expectations about the degree of effort required,
and concerns about physical hazards such as tripping [6,82,85]. In
the interviews, experts discussed design considerations for social
robots that overlapped with existing work on dementia-friendly
devices [6,7,25]; for example, the use of familiar form factors and
the need for simplicity without infantilizing the user. They also
mentioned roles for social robotics to assist care partners and
considered the benefits (e.g., reducing care partner burden) and
harms (e.g., impinging on a care partners role in the care team).

Strengths and limitations

The study’s method had several strengths. The database search
strategy was comprehensive, using multiple search engines and
a list of relevant social robot organizations to ensure the most
relevant policies were retrieved. Once key themes in the policies
were identified, a variety of expert perspectives were solicited,
allowing us to engage in a nuanced discussion of the strengths
and weaknesses of the policy landscape. Semi-structured inter-
views allowed for a wide range of topics around responsibility,
ethics, and public engagement about social robotics to be cap-
tured. By integrating an inductive approach into the development
of the interview coding guide and analysis of transcripts our
findings center on participants’ perspectives about social robot
policies and fill a knowledge gap in the literature. Further, the-
matic analysis of the policy documents was appropriate to this
work as it enabled us to summarize the main points of multiple
text-heavy documents without losing meaning and clearly com-
municate these to our participants.

The inclusion of persons with lived experiences of dementia
and care partners was a priority in this work. Here we adopt an
assets-based view of persons living with dementia, valuing their
essential contributions to research as experts by experience. In
alignment with the values of person-centred design and echoing
the phrase “nothing about us, without us” [86], our work supports
the view that persons living with experience of dementia are
central to discussions on social robot policy. Here we demon-
strate the potential for people living with dementia to be key
collaborators in the development of policies, and that consulta-
tion can be a productive and meaningful activity when methods
of knowledge sharing, and engagement are tailored to meet the
needs of participants. Collating key findings from the policy
analysis, and sharing these among our participants in a sum-
marised, graphical format is one such example. We support the
view that individuals living with dementia can provide actionable
insights into their own experiences with technology [6,7,71,87-
91], and emphasize the primacy and ethical imperative of engag-
ing with lived experience experts at all stages of the project
lifecycle [92-96].

Engagement with the dementia community is however not
without challenges and complexities. For example, additional time
may be required to carry out a multi-step consent process or
have materials produced in a range of accessible formats, both
of these are necessary considerations during study planning and
budgeting. Therefore, we encourage researchers to adopt a flex-
ible, proactive approach to research design and engagement
which will support them in bridging research goals, ethics board
requirements and the needs and wishes of participants from the
dementia community [71]. (For additional guidance on how to
conduct meaningful engagement in dementia research see
[86,97-103]).

Despite these strengths, this work has a number of limitations.
The transferability of this work is limited by our selection of
experts which was restricted to Canada, and the omission of
demographic and background information about our participants.
Perspectives of more persons living with dementia would be valu-
able, as would perspectives of healthcare providers who interface
with the dementia community, for example, nursing home staff.
A more detailed understanding of participants’ backgrounds,
including ethno-cultural and social information, stage of dementia,
and level of professional expertise would enhance our findings
and reveal the diversity of opinions being represented in this
work. We also did not speak with any technology experts such
as engineers or computer scientists. This should be a focus in
future work, with a larger sample of participants which may allow



for in-depth exploration of perspectives between user groups, i.e.,
people living with experience of dementia, and care providers.
Additionally, future work may seek to explore social and cultural
influences on policy development. Comparing and contrasting
the findings across different geographical regions may provide
sociotechnical insights that capture the diversity of perspectives
and further highlight the values and priorities of social robot
end-users. The decision to focus our policy sample to documents
written in English and published only by organizations within the
GPAl is a limitation. Country of provenance is an important con-
sideration when exploring the global policy landscape. We note
that while the GPAI and other coalitions such as the Confederation
of Laboratories for Artificial Intelligence Research in Europe
(CAIRNE) [104] demonstrate the collective efforts that are being
made toward addressing policy challenges, there is a strong bias
toward Western, industrialized countries among their members.
Exploring the state of policy development being carried out in
networks that exist beyond these geographical and sociocultural
boundaries, is an important next step in understanding the policy
landscape more broadly. Furthermore, we note that this study
captures the social robot policy landscape at a particular moment
in time and that new documents continue to be produced.
The specific robotic devices on the market also continue to evolve,
and so too will policies need to adapt as the user base changes.
We acknowledge the temporal limitations of this study and the
fast pace at which the field of social robots is moving. We there-
fore make a call for regular consultation with end-users of social
robots and meaningful engagement about ethical application and
the governance of advancing technical devices.

The future of social robotics, Al and policy

The content of the 47 policies we analyzed provides insights into
how social robots are conceptualized by leading international
organizations in this space. Concerns about discrimination, bias,
deception, and threats to human autonomy arose frequently.
Social robots in popular culture are often depicted as highly
advanced, with complex motives, capable of great harm [105-107].
Currently available social robots are far more technically limited.
However, the future of artificial social technologies is uncertain
and could abruptly change. This volatility is demonstrated by the
abrupt public emergence of Large Language Models- algorithms
behind the likes of OpenAl's ChatGPT chatbot that can convinc-
ingly interact with a human user [108]. And while the full impact
of this new software remains largely unknown [109-112], social
robots that incorporate Large Language Models have begun to
emerge [113]. Algorithms, even those based on very large data-
sets, can replicate existing forms of bias and discrimination [114-
117] and offer seemingly ‘intelligent’ and personalized responses
to the extent that it may deceive its user and provide false infor-
mation, or ‘hallucinations’ The potential for harm is particularly
relevant to users living with cognitive impairment whose safety,
autonomy, connection to others and susceptibility to manipulation
may be more vulnerable than that of the general population [118].
Social robots that are increasingly sophisticated and autonomous
pose undesirable risks; policies that address both the ethical con-
cerns surrounding these technologies and meet the unique needs
of the dementia community are urgently needed. Creating such
policies demands that multi-stakeholder engagement is inclusive
of lived experience and professional experts throughout the pro-
cess. Participating in technology assessment, for example, allows
for risks and benefits to be evaluated from the end-user’s per-
spective. This not only drives innovation and governance toward
better alignment with community values, but also democratizes
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the process to empower end-users, minimize the risk of ableist
paternalism, and foster trust [119,120]. However, challenging this
process is the rapid pace at which social robot technologies are
advancing which creates gaps in our knowledge base and results
in policy lag. There is an urgent need to build stronger evidence
of the impact of social robots and engage with the dementia
community on an ongoing basis to generate user-informed pol-
icies that are responsive to evolving technological advancements.
Operationalizing the value-driven policy recommendations pre-
sented in this work is a first step toward realizing these goals.

To support researchers and policy developers in this aim, here
we present the four co-created policy recommendations, grounded
in key ethical principles and described as actionable takeaways.
We utilize the ethical adoption framework as a theoretical foun-
dation in which to situate the policy recommendations and inform
actionable steps for their implementation in future social robot
policy development. The framework serves to bridge the gap
between dementia technology research and practice and has the
potential to “resolve key issues at the intersection of adoption
and ethics through multiple channels, ensuring redundancy in
addressing challenges and the maximization of benefits for end
users” [47].

1. Cost and accessibility: Policies should promote robots that
are affordable and widely available. To achieve this, regular
review of market trends and academic literature is neces-
sary to stay up to date about which social robots are
proving most efficacious and accessible to the dementia
community. As one example, researchers and policy devel-
opers should periodically check robot market reports, to
gain high-level consumer insights which may be enhanced
by recently published scientific evidence. Ethical principles:
Justice and beneficence.

2. Involvement of end-users and minority groups in policy
development: Engaging with a diversity of end-users
ensures that policies are value-driven, meaningful and
widely applicable. Researchers and policy developers
should prioritize training in participant and public engage-
ment, build competencies that emphasize end-user involve-
ment and tailor approaches to better serve underrepresented
and minority groups. Investments of time, money and
resources should also be made to facilitate engagement
strategies, including planning outreach programs and
building long-term partnerships with key individuals, advi-
sory committees and community groups. Requirements for
end-user involvement should also be integrated into policy
planning and research grant applications. Ethical principles:
Beneficence, autonomy and justice.

3. Simple and standardized policies: Policies should be writ-
ten in plain language and clearly communicate the key
messages. Policies should be designed with accessibility
and inclusivity in mind and offered in a variety of formats
and languages to meet a range of needs and communi-
cation styles. Policy language should be developed in
consultation with end-users and informed by best practice
guidelines and toolkits for communicating with the
dementia community e.g., Dementia Engagement and
Empowerment Project (DEEP) resources [121]. Professional
publication services should also be used to develop acces-
sible documents and support knowledge translation across
a range of formats. Ethical principles: Beneficence, auton-
omy and justice.

4. Aging and dementia-specific considerations: End-users
should be at the heart of policy development. Researchers



1696 J.A.DOSSOETAL.

and policy developers should consult with the dementia
community throughout all stages of design, development
and deployment to ensure that social robot policies are
centred around their needs and preferences. A holistic,
systems-level approach should be employed to prompt
consideration for the complex needs of primary robot
users, and those of indirect users, such as care partners
or healthcare staff. As one example, training and education
should be offered to robot end-users to improve familiarity
with the technology, promote independence and positive
outcomes of using the robot, and minimize potential risks
or harms. Ethical principles: Autonomy, nonmaleficence,
beneficence and justice.

Conclusion

Social robots for aging and dementia exist at the interface of two
dynamic fields: healthcare and technology. Models of healthcare
must transform in the next decade to meet the needs of a rapidly
aging population. At the same time, new artificial, interactive,
life-like agents are disrupting the education, healthcare, and tech-
nology worlds in rapidly evolving ways, and are ripe for integra-
tion with existing social robotic technology. In this study, we
identify areas of critical need within existing social robot policy
that end-users regard as essential requirements for meaningful
and ethical development and deployment of these innovative
devices. Priority areas for social robot policies include cost and
access, involvement of a variety of potential users in policy devel-
opment, the need for clear, straightforward, and consistent policy,
and careful consideration of the needs of older adults and persons
living with dementia. These priorities reflect the values and per-
spectives of the dementia community, providing actionable steps
for the creation of user-informed recommendations and social
robot policies.
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