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Abstract

Real-world deployments of social robots are increasing, but the interactions often are gratuitous and do not last past an initial novelty
effect. We propose that a major part of this is due to oversights within the design process, rather than necessarily a result of technical
failures. We frame our argument within the domain of public spaces, one of the most complex environments for any robot. We highlight
and discuss three important parts of any robotics system development; who we are considering and consulting to design the system,
what we are asking them to contribute and be responsible for, and why this is necessary within human-robot interaction design.
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1. Introduction

Real-world deployments of social robots have been increas-
ing in recent years, with robots being found in shopping
malls [1], exhibition spaces [2], train stations [3] and retail
stores [4]. However, despite these appearances of robots
in the wild, it is often found that a robot does not solve its
intended use case. For example, in a care home in Japan,
a survey revealed “staff stopped using Hug after only a few
days, saying it was cumbersome and time consuming to wheel
from room to room—cutting into the time they had to interact
with the residents” [5]. This is often simply seen as an almost
inevitable result due to “technical issues”. However, we can
see chatbots and even voice assistants deployed into live
environments [6] successfully, taking advantage of the ro-
bustness and flexibility provided by modern Large Language
Models. So, even though an embodied robot has exponen-
tially more technical parts than a voice interface, is there
still something else that the field is missing when deploying
such robots in real-world contexts?

We argue that an important issue is poorly defined scope,
whereby roboticists often deploy a robot to do a job that
is too complex, inappropriate, or simply not useful—and
when it fails, the robot lies unused. But why is the scope
badly defined? As they are not generally domain experts of
the deployment contexts, roboticists tend to make decisions
based on technical convenience, or may misunderstand the
domain and devise a solution that solves a problem that
does not exist. Co-design is increasingly used within HRI
to attempt to mitigate this recurrent issue [7, 8], but often
this consists of a small group of stakeholders in one or two
focus group sessions at the start of development. This is not
sufficient; stakeholder engagement should be a continuous
process with a wide range of stakeholders.

In this paper, we claim that, now that we have the tech-
nology to support resilient deployments, we need to expand
who we are involving in robot system design, what these
stakeholders are expected to contribute, and why this will
allow long-term, successful robot deployments.
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2. Who?

In the context of project management, Freeman defined a
stakeholder as “any group or individual who can affect or is
affected by the achievement of the organisation’s objectives”
[9]. In the scope of an embodied robot system designed to
operate in a public space, the size of the stakeholder list
grows quickly. Stakeholders may be internal or external
to the organisation, may be expert or novice users when it
comes to social robotics, and may belong to groups such as
external activists, trade unions, or even saboteurs. Correct
stakeholder identification is critical to success; it makes sure
the right people are engaged within a project, and therefore
minimises the risk of failure. Techniques to identify stake-
holders include brainstorming, snowball sampling [10] and
using established baselines [11].

After defining the list of stakeholders, we can look to the
salience model proposed by Mitchell et al. [12] for categoris-
ing and thus prioritising our stakeholders. In this model,
stakeholders are rated based on three attributes; power, ur-
gency, and legitimacy. Power is considered the influence
a stakeholder has on the project; urgency is the degree to
which immediate responses and/or action is required to
a stakeholder’s requirements; while legitimacy assesses a
stakeholder’s “right” to be involved in the process. This
is an improvement over other models such as the power-
interest matrix [13], where legitimacy and urgency are not
considered, and as such many external stakeholders could
be excluded from the outset. In the salience model (Figure 1),
this results in eight distinct groupings, with one being non-
stakeholders, where each should be engaged and managed
in their own unique way.

If a stakeholder possesses all three attributes, then they
are considered Definitive stakeholders; these are the stake-
holders that have been primarily considered within the HRI
design space. These stakeholders are often constitute three
or four main groups depending on the deployment location.
If it is within a lab space, it can be categorised as: the roboti-
cists themselves, the subject matter experts, and the end
users who will directly interact with the system itself. When
it becomes a real-world deployment, often the management
of a location will also become involved. These definitive
stakeholders are, correctly, very important in any real-world
deployment, as if any one of these stakeholders is not on
board the deployment will likely stall before it even begins.
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Figure 1: Stakeholder salience model [12]

However, the sphere of stakeholders, as we identified
earlier, is much larger than simply definitive stakeholders.
A small group of HRI researchers have begun recognising
the importance of including these wider stakeholders, with
a workshop on worker-robot relations [14] highlighting
many of these, but often in isolation from each other; an
overall approach is still missing from any robotic develop-
ment project.

Dependent stakeholders, those with urgency and legiti-
macy, but no organisational power, are often key to under-
standing how a robot should actually operate on a day-to-
day basis. In the case of public spaces, front-line workers are
the largest group within this stakeholder definition. Whilst
overall goals may be that the robot should help with a given
domain, such as providing technical help, the reality can
differ: for example, providing directions to the toilets ends
up being more of an immediate customer need [15].

Dominant stakeholders, those with power and legitimacy,
also need to be considered and engaged. This is where trade
unions sit, who are definitely relevant especially in the case
of larger-scale robotic deployments.

One group of stakeholders that need to be considered
especially carefully is that of Dangerous stakeholders; the
saboteurs are part of this group, holding power and urgency.
Most public space robotic deployments consist of one, or
at most a few, robots that cost a large amount of money
to purchase and are hard, or even impossible to replace
given funding constraints if anything happened to them. A
dangerous stakeholder could be an activist, or someone who
simply would attack the robot for amusement. Mitigation
strategies include effectively employing researchers or front-
line staff as not only technical support but “security guards”
for the robot to ensure nothing untoward happens to it,
or for the robot itself to be designed to move away from
potentially dangerous users [16].

Dormant stakeholders are those considered to have high
power but not actively involved in the project, such as
director-level management of another part of the organ-
isation. Dormant stakeholders have the power to cause the
robotic deployment to be stopped entirely, but they do not
have the time to attend every meeting, so they must be
engaged at a level that allows them to be assured the de-
ployment will cause no harm to organisations’ reputation.

Discretionary stakeholders, those with high legitimacy,
should be engaged where appropriate. This can often be
charities or community groups, who may feel unsure about
a robot being brought into a local space to them. Social
responsibility is important, especially when bringing in of-
ten misunderstood technology to a space, and transparency
about the goals of a deployment should be clearly commu-
nicated not only on request but also proactively.

Demanding stakeholders are those with high urgency.
They require to be considered, for example a bystander
asking questions about the robot but who is not a user of
the robot, but do not generally pose a threat in the same
way a Dangerous stakeholder does.

Generally, these three latter groups of stakeholders can
be considered through scenario planning, and traditional
risk management strategies. It may seem at first as if this
is overplanning, but it is well established that the earlier
challenges are identified the easier and cheaper they are to
fix [17], and as such the benefits greatly outweigh any slight
loss in efficiency.

3. What?

The customer, that is, who the robot is for, should always
be the stakeholder responsible for the requirements, not
the roboticists. However, robots are a new phenomenon for
organisations, and as such understanding of them is likely
to be limited. Roboticists need to be aware of this, or run
the risk of the valuable stakeholder time running amok to
Parkinson’s Law of Triviality [18]. This satirical argument
presents the idea that members of an organisation will dis-
cuss trivial matters at much greater lengths than the major
decisions, as the trivial issues are much easier to grasp. This
is something that can often be seen in software develop-
ment projects, with the more informal term “bikeshedding”
used to describe these discussions in open-source software.
Robotics is no different; we can see exactly the same effect
taking place, with participants talking about whether or
not the robot should wear a hat, rather than how the robot
should handle sensitive queries [19]. Proper meeting facili-
tation techniques, such as agendas and chairing, should be
used, but roboticists should be prepared to answer questions
on robot capabilities quickly and be able to distill them into
a language that makes innate sense to meeting participants.
If roboticists fail to do this, participants may disengage, and
the resultant system will miss out on valuable insights.

A variety of methods can be used to capture the require-
ments for the robot. Focus groups are often used as they are
expected to generate a broader discussion; however the lit-
erature does not necessarily support this, but does indicate
that a difference in the type of disclosures participants make
is present [20]. One-to-one interviews allow a very in-depth
insight into a participants’ thoughts, but the interviewer
can often influence the interview with their own biases [21].
Various workshop techniques such as Art of the Possible or
635 brainwriting [22] leverage divergent thinking to gener-
ate a wide range of ideas in a short time period. Observation
is another method as it allows a roboticist to actively see the
flow of a customer interaction, from the minute a user walks
in to the door to their interaction with an employee ending.
A mixed-methods approach is likely an ideal scenario.

Another risk is that stakeholders do not understand the
current state of robotics and the implications that may arise.
They need to be informed that the robot will fail, and assured



when it does fail, that it is fail-safe and fail-closed [23]. To
consider any robot not prone to failure is dishonest and
untrue. For example, a recent deployment in a hat shop
had a failure rate of 30% [24]. Not only does this cause
the possibly for customer dissatisfication, it can also have
legal ramifications. In the case of Moffat vs Air Canada
[25], the airline were held liable for the responses of their
chatbot despite the chatbot not being explicitly programmed
incorrectly; the LLM simply hallucinated its response. This
becomes a two-fold problem in the real-world; not only is
language still an issue, but there is also risk of the robot
causing physical harm. Therefore, just as in other software
projects, the stakeholders do not need to understand the
technical components innately, but they must be aware of
the limitations and concerns of a design decision; facial
analysis being one such example of this.

The definitive stakeholders should provide their own ac-
ceptable level of risk as a way to shape the design of the
system. If, for example, it is acceptable that the robot may
give erroneous information, such as a robot there to assist
with chit-chat at the entrance to a shop, high temperature
LLMs could be used to provide a more engaging dialogue
system. However, if the stakeholder says no mistakes are al-
lowed, such as in the case of a robot taking card payments, a
more conservative or even rule-based dialogue system could
be required at the expense of the robot freely conversing.

Stakeholders should also be asked about what they con-
sider as their measure of success for the robot. The notions
of value between different stakeholders will likely vary, and
understanding this at the outset allows us to truly assess the
robot’s performance. For example, management may desire
increased visitor numbers when a robot is deployed outside
a shop as their metric, whereas end users want their wait
times for service decreased, and front-line workers want to
stop answering repetitive queries. As researchers, we often
simply rate performance with end users against classical
interaction scales, and possibly a custom survey to answer
a specific research question. To truly begin to understand
how to integrate robots into real-world spaces, we have to
get feedback from all of our stakeholders. This allows us to
begin to understand not only what different groups value in
a robot, but learn how to manage these competing priorities
in our system design.

4. Why?

Human-centered design is important as not only does it
solve business objectives, but also empowers humanity at
large. Industry 5.0, a phase of industrialisation, is partly
defined by the European Commission as “adopting a human-
centric approach for digital technologies including artificial
intelligence” [26]. From a roboticist’s point of view, HCD
promotes them to consider ethical and sustainable design, as
they have to acknowledge the impact of their robot within a
space. It also helps to reduce barrier to entry, as the design
has been informed by people that understand the deploy-
ment context. Public spaces are one of the most diverse
spaces in our human world [27], so creating a system that
can perform in this environment requires us to consult a
diverse range of people. Our goal is to provide a user ex-
perience that users not only enjoy, but can also extract the
information they require and thus complete the task, whilst
making it possible for anyone to do. Therefore, for truly
human-centered design of public-space robots, we have to

involve and consider all stakeholders in the design process.

For example, if front-line workers are not consulted, it is
likely that the true essence of the customer-worker interac-
tion is lost. In wider service design projects, Karlsson found
that front-line workers contribute three distinct types of
knowledge: customer, product and practice [28]. Customer
knowledge in the physical domain can be considered akin
to logging and usability metrics within the digital domain;
it allows us to see reoccurring problems users experience,
and opportunities not only to fix these problems but also to
improve the overall service.

However, if workers are not consulted in the right way,
there exists the risk of “knowledge-hiding”. This is where
the employees will purposely refrain from sharing experi-
ences. This can be seen between colleagues when competing
for promotion [29]. Worryingly, this is also seen when job
security is threatened, which is a key and recurring issue in
robotic deployment. To address this, it is important to clar-
ify to all stakeholders that robot deployments do not seek
to replace workers; they aim to take on the repetitive tasks
to free them to spend more time on more meaningful and
complex tasks. This must be communicated through good
leadership, however evidence for moderating leadership
tactics being able to mitigate this is unclear and requires
further work [30]. In practice, this factor is often mitigated
when workers actually interact with the robot; they often
even become fond of the robot, such as a team of soldiers
who gave a funeral to a destroyed military robot [31].

This wide net of stakeholder engagement allows us to
stop our robotic deployments being “red-carded”. This term,
akin to that in sports, reminds us that at any point a robot
deployment can be stopped if the robot has been deemed
to commit a serious violation that threatens a stakeholders
reputation or wellbeing. If the robot has zero interactions
with end users, then it will likely be stopped as it is a waste
of resource for an organisation, and possibly even embar-
rassing if it cannot perform. If it offends end users, such as
with poorly designed humour, it will likely be stopped to
prevent - valid - complaints. A robot is not seen as a free
entity like a human staff member; it is simply another piece
of technology and should be held to the same standards as
any other. We need to design a system that can operate
autonomously and perform its given task; whilst also sat-
isfying all stakeholders simultaneously. We note this is no
simple task; but it is a near impossible task if we do not
consider all of our stakeholders in the first instance.

5. Conclusion

As robots continue to move from the laboratory to the real
world, we propose that the key to unlocking the potential
of autonomous social robots lies in wide stakeholder consid-
eration and engagement. To achieve this, researchers and
industry need to identify a much wider range of stakehold-
ers and prioritise them accordingly using established stake-
holder theory, design and perform thorough stakeholder
engagement methods to elicit domain knowledge, and there-
fore allow feasible and meaningful tasks for the robot to
be selected by the stakeholders themselves. With this, we
believe success of robotic deployments will increase and
allow us to increasingly learn and begin to reliably address
real-world concerns with robot deployments. We look to
apply this in our own future work, and provide HRI-specific
stakeholder and design theory guidelines for the field.
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