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ABSTRACT
Mobile robotic telepresence technology may be a potential solution
to hybrid communication as it allows remote attendees embodied
movement in space. Yet, there is little exploration into how its
affordances fit with the practices and needs of workplaces. This
paper presents findings from interviews conducted following a
discontinued deployment of telepresence robots at the offices of
a global technology company. The findings indicate that in this
case 1) The knowledge workers were equipped to manage hybrid
work, 2) the robots offered limited perceived value, and 3) the robots
were a poor fit to the knowledge workers’ physically distributed
workflows. Drawing workflows and non-use literature, we explore
how features of the technology failed to align with the office’s work
practices and needs, and discuss the implications for evaluating the
low use of robotic telepresence.
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1 INTRODUCTION
The non-use of new technology is rarely reported in depth, how-
ever, much can be learned from such cases [4, 18]. Understanding
non-use and adopting a non-binary view of success and failure can
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inform future implementations [5]. In this paper, we explore the
non-use of Mobile Robotic telePresence (MRP), following a discon-
tinued pilot of the technology in the offices of Microsoft Research.
MRP promises a more immersive presence in hybrid spaces [16]
through a relatively simple combination of a videoconferencing
screen mounted on a remotely controlled robotic body on wheels
(e.g., see Figure 1). A remote user is able to drive this system from
a browser or a phone app, so that they can independently move in
the environment of the meeting whilst having a video call. For this
study, (non)users were exposed to the MRP system Double 3, by
Double Robotics [23]. Adoption of MRP has always been limited,
but, as with many technologies, costs and technical complexity of
deployment are decreasing. That said we think a critical perspective
on use and non-use of MRPs is warranted, reflecting on the many
barriers to uptake in the context of a hybrid office.

Research in MRP has been ongoing since the development of
early models [15, 20]. Studies claim positive reactions to the robots,
with users reporting feeling a greater sense of presence, among
other benefits more specific to the domains of use [6, 16, 17]. In
workplaces, however, research has also identified a number of limi-
tations. These include some difficulty driving and lack of feedback
on one’s own appearance and loudness[6, 17, 30]. Moreover, inter-
actions can be awkward, with local users treating the remote user
in disrespectful ways or with remote users struggling to enter or
exit conversations graceful ways [17, 22] 1. Still, there has been an
increase in research on MRP in the recent years (e.g., [2, 12, 14, 32],)
as the technology’s mobility affordances may still offer potential
solutions for hybrid spaces.

In this paper we follow-up on a deployment of MRPs that we had
previously piloted at the offices of Microsoft Research in Cambridge
[7]. After making the robots available to the employees for three
months, for use around the office, the pilot was ended and use
has been paused for the foreseeable future. To better understand
this outcome, we interviewed employees who did and did not use
the robots. The participants were asked about how they manage
working in a hybrid style, as well as about their thoughts on using
the robots for hybrid work. Using thematic analysis to examine
our data, we describe three themes: 1) These knowledge workers
are equipped to manage hybrid work, 2) The robots offer limited
perceived value, 3) The robots are a poor fit to the knowledge
workers’ physically distributed workflows.
1In line with existing literature, we will use the term remote user for the person piloting
the robot, local environment for the location where the robot is situated, and local users
for the people interacting with the MRP in the local environment [16].
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Figure 1: Double 2 Telepresence Robot, ©2023 Double Robot-
ics, with permission.

2 RELATEDWORK
2.1 Robotic telepresence in offices
Some studies in the early 2010s explored the use of MRP in of-
fices. Tsui et al. explored the use of MRP for meetings and hallway
conversations. They suggest that MRP systems are best suited for
hub-spoke configurations (teams mostly working from one loca-
tion with a one or few employees at a different location). They
also found that it made little sense to use the robots for meetings
which are mainly static, and that teams stopped using the robots
when it interfered with accomplishing their work. With regards
to hallway conversations, the robots were a poor substitute for
in-person as they were too slow, had audio issues and participants
were not able to walk and talk side by side. Venolia et al. also looked
at the use of an Embodied Social Proxy system (not a robot, but a
videoconferencing system dedicated to a remote user, mounted on
a cart), to support hub-and-satellite teams (teams with one remote
member) [31]. They found that the physical representation of the
remote colleague helped overcome the barriers of distance, and led
to more turn-taking and social engagement. They also found that
the system’s value depended on activities and users’ social standing.
Lee and Takayama’s study reported overall positive receptions of
the robots, which were mostly liked for enabling informal interac-
tions [17]. The remote users were perceived as more committed

and available, and were able to achieve feelings of connection with
the on-site employees. They also point out that driving was bur-
densome and caused delays, and discuss issues around establishing
new, appropriate social norms. Takayama and Go, also looking at
office deployments, found that people used a mix of human and
non-human metaphors when referring to the MRPs, and argue that
mismatch in how remote and on-site users orientate to the robots
is a source of conflict [29]. More recently, Björnfot et al., looked at
use in offices by non-technical users and report that users found
the experience positive and felt present but also wished for more
flexible movement and ways of gauging their appearance in the
local environment [6]. These studies posit MRP as valuable for
providing more presence and engagement at work, but also point
to limitations. However, there is little exploration into the value of
mobility in the office setting and how it fits into daily life at work.

2.2 Workflows and Work practices
Workflows research uses models that showcase how the different
steps of work are ordered, with more recent and flexible approaches
also taking into account the situated nature of work [10, 19]. It also
looks at how work is done, what information or tools people are
attending to and how they collaborate. Bowers et al. noted that
this was done mostly in office contexts where the workflow tech
was embedded in work software and the work itself. As such they
applied this approach to a print shop, where the work done did not
in itself involve the use of software. They found that introducing
a workflow system in a workplace, even if it is external to the
tools of the work and does not directly constrain or impose on
the work, can lead to disruption if it is not made to fit in with
the existing conduct of the work. Subsequent research in HCI and
CSCWhas further demonstrated the importance of examining work
practices [28]. For example, Barrett et al.’s field studies of data
centres showcase the role of collaboration, planning as well as the
impact of the environment and tools in system administration work.
And as Suchman’s work points out, work technology needs to be
examined in context and with consideration of the ways in which
people adapt and respond to the constraints that it imposes [27].
Whilst we do not here develop a full workflow model, we draw on
this research to more critically approach the issue of MRP use from
the lens of how it fits into the organisation of work.

2.3 Non-use and design failure
The non-use perspective further calls us to examine underlying
assumptions about how we understand technology adoption or fail-
ure. Not only is there more to how a person relates to technology
beyond whether they use it or not, but there are different reasons
for non-use which are just as insightful for understanding technol-
ogy, such as active resistance, disenchantment, disenfranchisement
and disinterest [25, 26]. Discussions on the topic also question the
term, highlighting that non-use could be complete absence of use,
selective use or a continually negotiated practice [5]. There is also
considerable literature on systems failure within organisations high-
lighting the socially constructed nature of technology deployments;
i.e. rather than the technology logically determining usage, views
on its success and failure will vary among social groups [4]. Given
this, we might also ask how success and failure are to be measured.
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While some systems have clear quantitative criteria for what con-
stitutes success, such as speed and accuracy, others do not. Gaver
et al. argue that for a system aimed at supporting locally situated
meaning making (and MRP may be considered one such system),
more open ended and qualitative criteria are more apt.

3 APPROACH TO STUDYING MRP (NON-)USE
We piloted a deployment of telepresence robots at the offices of
Microsoft Research, Cambridge [7], the follow-up of which we are
documenting in this paper. Employees at Microsoft Research are
engaged in various research projects on software development and
HCI. Many work remotely, owing the international reach of the
organisation. On-site employees are also able to work from home
certain days of the week, further normalising remote working. For
our deployment, we provided 5 Double 3 telepresence robots [23] to
the employees for a period of threemonths as a way to support them
with hybrid work and encourage participation in office activities.

Adoption of the robots was lower than we expected. Several
people expressed interest but then never used them. Two teams
used the robots on a semi-regular basis (one used them for weekly
meetings, the other whenever someone was working remotely).
Three fully remote employees signed up and used the robots to
have casual, social interactions with their on-site colleagues, but
gave up after one, two or five ‘visits’, saying that they had no
opportunities to use the robot or that it did not work very well.
Given the low adoption and some emerging security concerns, the
company decided to discontinue the project.

This left us with a useful case study in examining the limited use
of telepresence robots; something rarely looked at. We collected
various kinds of data for this study from the start, so we were
well-placed to seek to understand the issue.

3.1 Participants
Participants for this study were recruited via an email that was
sent to all employees working at that particular office of the com-
pany. The email specifically stated that people who did not use the
robots were also invited to participate. The sample consists of seven
participants who were interviewed individually, and one team of
five (ID no. 8) who were interviewed together as a group (See table
1). Overall, we had 12 participants (7 male, 5 female, ages 30-45).
Participant 6 used the robots during the lock-down periods, before
the pilot deployment, as a way to check on equipment in the office
without coming into contact with other people. From the team of
five (ID no. 8), one member used the robot for weekly meetings
whenever she worked from home, and another member used it a
couple of times to remotely attend a team workshop.

3.2 Procedure
Except for Participants 6 and 8, who were interviewed in person
during the pilot deployment, the rest of the interviews were con-
ducted online via Microsoft Teams within two months after the
end of the pilot. The interviews lasted 30 minutes, to facilitate par-
ticipants fitting them into to their busy schedules. The interviews
were recorded and transcribed for analysis.

To establish context, participants were asked to describe what
their work days look like and how they manage online commu-
nication and collaboration with their colleagues. They were also
asked how they feel about hybrid work and whether it poses any
challenges for them. Then, the participants were asked what they
knew about the robots (to see how they perceived the robots and
whether they had an accurate understanding of them). Participants
who had used the robots were then asked about how they used
the robots and what they thought of them. Then participants were
more specifically asked to explain reasons why they didn’t use or
stopped using the robots. After giving their initial answers, they
were asked whether they would use the robots provided that the
issues they brought up were solved, as well as whether they would
use them in other contexts (for e.g., at a conference or social event).
Finally they were probed to discuss whether the physical presence
and the mobility that the robots provided were relevant in how
they conducted their hybrid interactions.

3.3 Analysis
We applied a qualitative approach in analysing the transcribed
interviews. Specifically, we used Thematic Analysis (TA) [9]; a
structuredmethod for identifying patterns of meaning in qualitative
data by coding data items with meaningful labels, grouping the
codes into themes, and iteratively reviewing the themes to ensure
they accurately represent the data set. Having spent time at the site
whilst running the preceding deployment, we also bring our own
experiences and knowledge of MRP when interpreting the data.

Our aim in this study was to understand why people did not
opt to use the robots more, in terms of the practical realities of
hybrid office life. The analysis is largely data-driven (inductive)
rather than theory driven (deductive). In line with that, although
we interpret the data we also report on the participants’ more
surface level answers, combining the semantic (descriptive) and
latent (interpretive) approaches to TA.

4 USE AND NON-USE OF TELEPRESENCE
ROBOTS

We present three themes; 1) These knowledge workers are equipped
to manage hybrid work, 2) the robots offer limited perceived value,
3) the robots are a poor fit to the knowledge workers’ physically
distributed workflows. The first theme pertains to the broader con-
text within which the participants operate. The second two themes
focus on the participants’ accounts for their low use or non-use of
the robots.

4.1 These knowledge workers are equipped to
manage hybrid work

Participants of this study (knowledge workers) were already well
equipped to handle hybrid and remote work in terms of resources
and strategies. This seems obvious in retrospect but contradicted
our anticipations of potential use.

4.1.1 Knowledge workers are capable of managing hybrid work. The
participants were initially asked to describe how they conduct their
work. All of them tend to work with physically distributed teams
or with colleagues who work in a flexible way (some days on-site/
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Table 1: Interview Participants

ID Work style Use
1 on-site/flexible Used weekly as local user, used once as remote user
2 on-site/flexible Used weekly as local user
3 on-site/flexible Used twice as a local user
4 on-site/flexible Used once as remote user
5 remote Used five times as remote user
6 on-site/flexible Used a few times as remote user during lock-down
7 remote Never used the robots
8 Group; on-site/flexible 2 team members used the robots as remote users

some days working from home). Some had already been working
in this way even before the Covid-19 pandemic. As such, they were
very familiar with this way of working. They were aware that it
can pose challenges for communication and productivity, and they
actively structured their work with that in mind.

Participant 3: “So I’m very used to working with people who are not
anywhere near me, and so I’m productive in that environment. But
that’s not the case for everyone. So I try and make sure that everyone
I work with has the option to do what works for them.”
They have already established routines and thought-out strategies
around communicating and collaborating remotely. Most partici-
pants will have certain regularly occurring meetings for catching
up with their colleagues, which happen over video conferencing.
They will also have other remote interactions during their day,
through a variety of media; video, chat, email or other tools (e.g.,
digital whiteboards).

Participant 3: “So we have a bunch of teams, channels, and also
a few group chats which are a bit better for building communities
around because it’s a smallish group of people that are willing to share
personal things that they wouldn’t in an official project channel sort
of setting.”
Participant 7 further reported that they leave Microsoft Teams
meeting calls running after the end of meetings to allow space for
follow-up ad-hoc discussions. Other participants also described
using different channels for different types of interactions. The
participants are aware that different media are better suited for
different types of interaction, and that different people and teams
have different preferences, and they proactively create spaces to
accommodate those various needs (such as chat for less formal
topics and open-ended meetings for ad-hoc discussions). Beyond
that, Participants 1 and 2, who work in a physical lab have adjusted
their experiments to be accessible remotely, so that their fully re-
mote colleague can also participate in the work without significant
limitations. The participants’ reports indicate not only that they
have solutions in place to manage hybrid work, but also that they
themselves put considerate thought and effort into those solutions.

4.1.2 Preferences depend on activity. When asked how they felt
about their hybrid work situation, many of course expressed a pref-
erence for in-person interaction. However, this was not a strongly
felt sentiment. The following quote by P. 2 reflects most participants’
positions.

P. 2 : “Well, it’s definitely not the same as the physical presence. I
think it’s much easier when everyone’s physically present, because

it’s easier to see also other things like body movement but it’s not like
it has been a huge obstacle in that we could not work remotely. It’s
just feels better if you can meet physically, I guess that’s how I would
put it.”
This may in part have to do with the fact that they are quite com-
petent at managing remote communication. As P. 4 says in the
quote bellow, talking about using the chat to voice opinions during
video-conferences, they also have workarounds for dealing with its
limitations.

P. 4: “I don’t really mind because there’s always someone at least
who’s looking at the chat or doing something, so I tend to just use the
chat to get [attention]”
Moreover, some participants followed their answers with caveats,
saying that there are times when remote work also makes sense.
Their preference depended on the type of activity or reason for the
interaction, and for certain activities remote communication was
even preferred. As the quote below suggests, keeping a meeting
fully remote even when some attendees could have met in-person,
allows all the workers to have access each to their own equipment,
which can be beneficial for some types of work.

P. 1: “When we have meetings, if the people are in the office, I prefer
at least to do it in person since they’re already there. Not to do it over
[Microsoft] Teams. But if you have one person who is on Teams, then
we would do it. [...] Sometimes a couple of us come to the same office
and one person is on Teams, and sometimes we are all on Teams and
I think it depends on the on the topic. If it’s debugging we share a
screen, everyone looks at the screen. It might be easier to have your
own screen because you have better visibility otherwise we are all
crowding in front of a screen. But if we are brainstorming something,
then it may be better to sit and just see each other.”
P. 4 also claimed that when at least one person is remote, some
might prefer to move the whole meeting to online, rather than
have part of the team meet in person. This perhaps allows for more
equal participation as everyone then has the same access to the
meeting. At other times, remote and asynchronous methods might
be preferred to avoid disrupting others’ work, as P. 7 reports.

P. 7: “For a quick question to someone you know [...], I’d be hesitant
to kind of physically go and... if I was in the office, if their door was
closed, I probably wouldn’t knock on the door and interrupt them. I’d
be conscious. That’s something that strikes me a great deal if I’m in
the middle of something, so I probably tend to do some initial question
via chat or email that could be handled asynchronously or ignored.”
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4.2 The robots offer limited perceived value
When asked what they thought about the robots and why they
stopped using them, the participants gave a wide list of reasons,
ranging from technical limitations to issues relating more to inter-
personal interaction and participation.

4.2.1 Technical quality limitations. Poor audio quality was a com-
mon concern. Participants often compared it with the quality they
got on their standard videoconferencing application, Microsoft
Teams.

P. 8: “...whereas in the conference room, the audio I think made it
challenging for a robot to be feasible in that like big conference room.
So in the end I ended up just joining the room audio with no video. Uh,
so I could listen to everything and see everyone, but they just couldn’t
see me on the giant screen.”
The participants described these limitations within the context of
interactions, and in doing so revealed how something like not being
able to hear very well essentially renders an interaction impossible
without resorting to other media.

P. 4: “Two people in person and then me on the robot. And they had
a very fluid conversation with each other. But then, you know, every
time I wanted to say something, if they didn’t stop talking to give me
time and so on, then it would immediately cut out one of us, and it
was just very awkward.”
Other technical quality complaints included the speed of the robot,
difficulty driving, difficulty reading other screens through the robot,
limited spatial awareness and the fact that the robot did not work
on certain surfaces.

P. 1: “[...] one of the main issues was the speed of the robot. You
know, you basically have to wait.[...] By the time the robot comes to
the call, we are already there and we started discussing. [...] The robot
was not able to sort of follow us, it was more like we have a little
toddler and you kind of walk with the toddler. ‘OK is it gonna fall,
is it gonna get stuck?’ and then you spend like 5 minutes getting it
over there and five minutes getting the robot back. And it’s a lot of
worries.”

4.2.2 Use requires effort. The limitations mentioned above intro-
duced the need to put in considerable effort to use the technology,
often on the part of local users.

P. 2: “We had multiple locations where I had to follow whoever was
using the robot or others had to follow me to make sure that this will
dock properly. Otherwise, I would get a message later saying I’m stuck.
[...] Small things like that. But I think they make a big difference. [...]
For us at least, we would be a lot more happy with using the robots if
those were not there.”
Indeed, using the robot involved a lot of reliance on help. This was
described as an awkward experience that people would prefer to
avoid, especially given that they had other options that worked
well enough.

P. 2: “It’s not the time so much, it is also a bit annoying having
to call someone. You take them out of their work to, you know, ‘I’m
stuck. Come and help me.’ [...] Ideally, I should be able to do it myself,
otherwise I can find other ways of joining. It would actually be easier
to say, ‘Call me on Teams’ if I want to be there, unless I can do it
myself.”

As the previous theme explored, these participants were aware that
hybrid communication requires some effort, and were on other
occasions willing to do that for the benefit of their teams. In the
case of the robots however, they expressed more discontent.

4.2.3 Participation. Participants were still not sure if they would
use the robots even if the technical issues were fixed (such as better
audio and video quality, easier driving, less lagging, solutions for
doors and changing floors). More serious limitations were hindering
use.

First of all, the robots did not allow for equal participation in
local, physical activities over and above what other media already
provided. When accounting for issues with the robots, the partic-
ipants often brought up the fact that they needed to use Teams
alongside, not only because the robots’ audio was not good enough,
but also in order to be able to take part in the work. As such, the
robot did not provide a significant added value to that experience.

Many meetings involve looking or even working on documents.
The visual acuity of the robot was not sufficient to allow looking
at a screen through the robot’s camera. Moreover, the documents
would in any case be shared digitally.

P. 8: “I think in the in the meetings, when I was needing to lead
those meetings. Then it was really useful. But I think that’s changed
now because I think we now, we now have something on screen during
our meeting. [...] I think once you’re there and there’s stuff on screen,
you can’t really see it and it’s a real pain to go. [...] we can share
docs and things like that. But then why are you on the robot, right?
Because you’re just looking at a doc anyways.”
Participants also brought up not being able to do things in the
environment. For physical activities, such as drawing on a white-
board or working in a lab, the robot still did not allow the remote
user to do much. When attending a physical activity via the RMP,
the remote users were stuck in the role of an observer and at a
disadvantage compared to the local users.

P. 3: “The kind of times when I want to be able to be in the same
room to work with someone usually there’s some physical thing that I
want us to both interact with, like a whiteboard. And there, if anything,
the robot is less helpful because if we have a Surface Hub and we’re
both on laptops or one of us is on the laptop with a touch screen
remotely and the other one’s got the Surface Hub, we can share a
whiteboard. We can both draw on things. But if one of us has hands
and the other one doesn’t... But we’re both in the same room. That
doesn’t work nearly as well.”
In addition, in most meetings there would be more than one remote
participant. In those cases, it made little sense to have some people
join through videoconferencing while others join via a robot.

P. 6: “When I joined a meeting which was much more hybrid with
several people on teams and several people in. [...] The robot I don’t
think added a lot of value to that. In fact it would have been better if
I’d been in Teams and felt more inclusive actually within that hybrid
environment, because there at least I’m on the same platform as a
percentage of the rest of the attendees.”

4.2.4 Graceful presence. The second important issue the users
expressed beside limited participation was that the robots did not
allow for more subtle forms of interaction, nor did they allow them
to a have graceful presence.
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Some participants compared the use of the robot to actions made
when physically present. This may be because the physicality of the
medium invites such comparisons, as well as because the situations
where participants would have liked to use the robots are those
not yet supported by their other channels, namely more social
and spontaneous interactions, where the subtlety of non-verbal, in-
person cues plays a big role. Actions in physical presence are quick
and done without much thinking. On the robot, on the contrary,
these are done a lot more slowly and less effectively

P. 1: “You know, if you’re [in] the office, you see the whole thing.
You quickly move left and right with your eye glance, and so it’s not
a mechanical move that takes time. You wanna look there and then
you look there and you know [it’s] an instantaneous thing.
The element of intentional action was also brought up. While the
participants wanted to be able to express embodied cues in their
interactions, a remote user has to consciously manipulate the robot
to make it move, making the cue unnatural and ineffective. As these
are not possible, the behavior of the remote user and the robot end
up appearing abrupt and awkward.

P. 4: If I have to press a button to show curiosity, then it acts weird
again.”
The slow, mechanical actions of the robot also made it difficult for
participants to gracefully enter and exit social situations. As P. 5
describes, not being able to gradually peak into a space and subtly
look at what is going on makes it difficult to negotiate whether it
is an appropriate moment to interrupt and have a “serendipitous”
conversation.

P. 5: “When I walk around here, it’s very easy to casually see who’s
in their office or not. [...] with the robot, you have to stare, otherwise
you can’t, you know, see properly [...] there is a bit of grace missing
to act more like a human and where you can make out if someone is
there and then maybe if you think you want to chat then OK.”

Participants also felt very visible and noticeable on the robots.
P. 8: “Wasn’t private. Once you’re moving on a robot, everybody’s

looking at you.”
P. 5 also reported avoiding using the MRP at time when he knew
the office would be busy so as not be cause a disturbance.

Overall, the robots had technical quality limitations in compari-
son to other resources available to the participants. Their use also
seemed to require more effort than participants were willing to
put in (again in relation to other resources). But moreover, the
limitations of the robots that really seemed to matter were those
hindering equal participation in activities, and more graceful and
intuitive interaction.

4.3 The robots are a poor fit to the knowledge
workers’ physically distributed workflows

As mentioned in the previous theme, MRP did not provide solu-
tions for participation, furthermore it did not fit into employees’
workflows.

4.3.1 Time. As noted above, several participants brought up the
speed of the robot. It takes time to drive it between different loca-
tions as well park it back to its dock at the end of use. The study
participants often simply did not have this time to spend on some-
thing like this.

P. 8: “I don’t know how this will change over the year to come.
But I’ve gotten really in the habit of having zero minutes between
meetings. And when you’re in the office you know, time is a little bit
more flexible because you can kind of see [...] ‘so and so is coming
and I’m just going toilet’. But if you’re a robot, you don’t have those
same cues that everyone has. Yeah, so you’re like ‘Ohh, no. And now
I’m late’ ”
Those who worked with people from different time zones had
even less time, as the window of overlapping work hours with
their colleagues was shorter. Generally, work at the company could
be fast-paced, which did not fit with the slow nature of robotic
telepresence.

P. 7: “Meetings tend to be somewhat chaotic and reorganised at
short.notice. Then physical locations, when booked, tend to be spread
out around the building. And my schedule, as I showed you, tends to
be back-to-back. So you know, being able to switch from one to the
next with Teams is convenient for those shifts as as well.”

4.3.2 Physical Space. Apart from lack of time, presence in phys-
ical space was not very relevant to participants. In part this was
because they were used to communication through videoconfer-
encing. Physical presence was not needed in order to pay attention
to someone, as it might have been in the past.

P. 1: “It’s not relevant anymore. Maybe it would have been three
years ago. But I’m so used to it now [...] I work a lot with the US, with
the West Coast. So I have many meetings from 3:00 PM sometimes to
10-11 PM on Teams. So, I’m so used to it now that [...]”
Moreover, their work did not really happen in physical space. Often
there was not one single physical location on which to meet, as the
team members were physically distributed over several locations.

P. 7: “So, there’s often not been enough physical place that people
are collaborating in. It’s often been around documents and code and
discussions. [...] I think much of our team is split over a couple of sites
already and there are some people in the Redmond area, some the
Mountain View area and some on the East Coast. So, most peoples’
schedules tended to be joining these Teams meetings as I mentioned
often audio only and then just kind of going from one to the next.”
Furthermore, the technology brings more focus to the physical
space but does not make participating in the physical space easier.
Whilst attempting to improve inclusively, it may in fact be doing
the opposite.

P.5: “It’s interesting because it assumes that the people that you
want to meet are actually in the office. [...] You know, in a way, advo-
cating for the robot to enable that, pushes a bit more to exclude other
people who are fully remote. You know, because you would focus more
on having real life interactions with office people, but maybe then you
don’t focus so much on the other ones.”

4.4 More meaningful solutions
The participants did express a need for more meaningful solutions,
especially for more social interactions and casual encounters, where
it was felt that the existing tools do not do fulfill their needs but
neither did the robots.

P. 4: “People tried doing just like a ‘hallway channel’ and then you
can sit in that. But like you don’t go out and stand in the hallway
and wait for people to come by. So, always [hybrid] chills are simply
weird. [...] On the one hand, if robot became really common and was
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just a way... like if you had other reasons to move around the office,
you would actually bump into people and it would be nice. But I’m
still kind of wondering if [the robots] would do that because they seem
very purposeful. If you go on the robot, you go to your meeting and
you park the robot. Because otherwise it’s like that weird hallway
channel that you go in the robot in the hopes of casually walking
around and meeting people”
Existing organizational communication tools involve a certain in-
tentionality which does not seem to be conducive to casual and
social interactions. Whilst for a work-related matter it may be ac-
ceptable and effective to approach others purposefully and directly,
social interactions rely more on subtler and serendipitous cues such
as making eye contact with someone while passing by their office.
Adding movement to video conferencing seems like a “quick fix”
that does not really address this issue.

P. 5: “Well, I think. You know, solving this issue of casual encounters
is tricky and you know, using robots is just probably one of many
ways to do this. [...] I would like to see more functionality also in
applications like Teams. To have casual hangout rooms or so. Because
at the moment everything is a scheduled meeting and you have the
group chats, but then it’s not easy to actually hang out with people
because the moment you press a button to start a call, then everyone
gets notified [...]. You would not do it because it’s too disruptive, too
invasive [...]. You need improvements on all fronts. And it’s not just
having a robot as a kind of quick fix. It’s one feature of the whole
problem I think.”

5 DISCUSSION
Our interviews showed that for knowledge workers—while clearly
skilled at managing hybrid work and possessing a variety of re-
sources at their disposal—telepresence robots offered limited value
broadly in terms of allowing for effective interaction and hybrid
participation. Tied up with this was the simple fact that telepres-
ence robots did not fit well with the ingrained workflows of the
hybrid office.

5.1 Considering MRP within hybrid work
practices and needs

To assess the value of MRP technologies at workplaces then, it is
worth noting the affordances and features of the medium against
the needs and work practices of the given workspace. As Bowers
et al.’s work showed, technology that is not aligned with workflows,
even if external to the tools of work, can be disruptive.

While we have not conducted a full examination of ‘workflows’
at the company, the authors’ roles in the deployment (and in one
case personal experience as an employee of the company), cou-
pled with the interviews, provide insights that should be taken
into account when thinking about future telepresence technology
implementations. We detail these in the following.

5.1.1 Knowledge work in this case study. A majority of the work
and work related communication is done digitally. Employees at
the company work on the research and development of software
and hardware. Some of their work involves manipulating physical
prototypes but the majority (such as coding, data analysis, writing
reports) is done digitally. For the most part, the employees use
Microsoft Teams for meetings, chatting and file sharing, along with

other digital media. Meetings also often involve collaborative work
on digital material (e.g., debugging code, producing a presentation
deck), and require that meeting attendees are able to view and edit
this material during the meeting. There is, however, some work
being done in physical space, such as whiteboarding sessions or
laboratory work, and while the employees are finding ways to
allow for remote access to those, there may still be space for better
solutions. That said, MRP sits in an uncomfortable space between
remote and in-person, providing a poor substitute for each rather
than a valuable third option.

Moreover, people within teams tend to be distributed across
various locations and time zones. The participants had colleagues
based in more than one or two different physical locations and/or
who had different schedules in terms of work from home and on-
site days, as well as with some who were fully remote. They might
also work with people from other companies or agencies. This
requires careful planning of meetings so as to fit in the different
time zones and preferences, leaving the employees with little time
in-between meetings (which to use for driving the MRP around
the office). In addition, this, in conjunction with the earlier point
about work being done mostly digitally, renders the physical space
less relevant. As everyone is in different locations, there is not one
specific physical environment that everyone is keen to be present in.
Tsui et al. and Venolia et al. talk about the usefulness of telepresence
technology for hub-and-satellite/hub-and-spoke configurations, but
this was not a predominant configuration in our present case study
[30, 31]. Rather many teams could be more akin to hub-to-hub or
fully decentralised configurations.

5.1.2 Worker needs within a hybrid workflow: participation and
graceful presence. Although very adept at managing remote and hy-
brid collaboration, from the interviews we also see that the workers
are faced with two distinct needs: equal participation and graceful
presence.

Beside the technological limitations of the robots, when it really
came down to pinpointing why the technology was rejected, partic-
ipants talked about not being able to remotely do what their local
colleagues were doing. In cases where activities take place in the
physical environment, there is an assumption or expectation that
mobile robotic telepresence might help. However, the activities that
were described, whiteboarding or running lab experiments, require
not only to be able to look around with ease and have clear visual
acuity (which the robots did not allow) but to also be able to do
things in that setting; to draw, point or manipulate objects. In such
activities, when joining via the robots, the remote users became
mere ‘spectators’. Instead if the whole activity was moved to an
online digital medium, even if not ideal, everyone could participate
equally; this was preferred. In addition, in meetings (that is, in
activities where physical space is less relevant and the main task is
discussion or document editing) participation via the robots was
also not equal. While the robot might have given the remote user
some sense of presence by allowing them to move in the room and
command attention, they still needed to use other media, such as
Microsoft Teams, in order to be able to hear what is happening and
take part in the work.

Beyond action-oriented participation, the interviewees also felt
that the MRP did not support them in expressing themselves and



TAS ’23, July 11–12, 2023, Edinburgh, United Kingdom Boudouraki, et al.

engaging in unstructured, social interactions with subtlety and
grace. The participants expressed a need for better solutions for
social interactions. While they were able to find solutions around
remote and hybrid work, it was harder to do so for informal and
social interactions. And even within work, being able to express
themselves more intuitively and naturally would be appreciated.
The workarounds for participation that make sense for work, such
as having an agenda, hand-raising and typing comments on a chat
along side a meeting call, were thought to make social hang outs
feel forced. Moreover, what the existing media lacked were the
embodied cues that make an interaction flow more naturally by
allowing members to mutually negotiate beginnings, endings and
turn-taking in managing asymmetries [24]. However, although the
robots allowed for movement, this was perhaps too inflexible, slow
and intentional to allow for this either. And whilst the telepresence
robots have been reported to help with informal interactions [17],
participants in this study felt that wondering around the office with
the robot in order to have chance encounters was also forced and
contradictory. Interjecting into conversations also did not work,
as it happened abruptly and the audio feedback cut off when the
remote user spoke.

Ultimately whilst MRP technologies solve the issue of movement
in space, they did not provide solutions to the actual needs of
employees in this case.

5.2 Framing success with low use
It is not clearly understood what may be considered a successful
implementation of MRP. In the current case, the deployment was
discontinued because of low use as well as other concerns. Quanti-
tative measures may be used, such as hours of use, number of users,
ratings of user satisfaction as well as more qualitative measures
such as interviews and field studies. But just what are the relevant
measures?

5.2.1 Reference comparisons. When evaluating MRP, it is impor-
tant that we understand what comparisons are being made. Studies
of MRP often report that users feel present but do not specify in
relation to what. In our interviews the participants, without being
asked to, systematically compared the capabilities of the robots
to those of other digital media, predominantly Microsoft Teams.
However this was not with regards to presence, but to account
for why they found using Teams easier than using the robots. It
may be argued that videoconferencing and remote collaboration
technologies have progressed enough for them to be the baseline
that MRP needs to catch up to, rather than the other way around.
Another dimension to that, is the amount of Work [13] required to
make videoconferencing systems work—which although not mini-
mal may be significantly less troublesome than the work of making
MRP work. At the same time, our participants also made compar-
isons to the in-person experiences of interaction and perception,
when describing the robots’ lack of subtlety in social interactions.
Gaver et al. propose references to other media and experiences as a
dimension of understanding design failure [11]. Whilst use of refer-
ences can suggest that people engage with a system and integrate
it into their lives, it can also be a useful way of understanding the
negative aspects of it —as was more the case in this study. Further
it can highlight how people orient to the technology. In this case,

people attempted to use it as another solution to videoconferencing
as well as, as a replacement for in-person presence.

5.2.2 Infrequent use is okay. It could be that sporadic use is ‘enough’.
Features of robotic telepresence technology may not perfectly align
with the daily work practices of an office but may, nonetheless, be
useful in less frequent special events, such as remotely attending a
demo, supervising a workshop or checking on equipment. As work
on non-use points out, use and non-use are not binary absolutes
[5]. MRPs may allow remote colleagues to visit the office every now
and then (e.g., tour the office as part of onboarding, or occasion-
ally when they have the time), even if they opt for other media in
their daily routines; that need not be considered a failure. Another
possibility may be that only one or few employees of the company
choose to use it (perhaps people who happen to be in hub-and-
spoke teams, or who’s specific work tasks align with the robots’
capabilities). Such use may also be worthwhile and considered a suc-
cessful implementation. Indeed, more constructionist approaches
to systems (e.g., Pinch and Bijker, Wilson and Howcroft) point out
that the terms ‘success’ and ‘failure’ are vague with regards to who
sees them as such, and we should rather focus on addressing the
view of the relevant social group. We may draw on the paradigm
of success applied to accessibility features, such as a wheelchair
ramp, where even if it is not used on a regular daily basis it is still
beneficial to have it.

5.3 Responsible Research and Innovation
MRP is intended to enable people in remote locations to project their
presence in a physical space and engage with people in it. In that
way it is a potential tool for inclusion and accessibility. Following
the RRI framework, [1] we anticipate that other MRP deployments
in offices might similarly find that the technology is not used widely
or frequently, and that this might result in less interest in future use,
research and design improvements. The implication of our present
research is that when it comes to implementation of novel telep-
resence technologies, more initial work should be done to properly
understand whether and how those technologies address existing
needs. Our case study was an example where the technology did not
add value. Indeed, for truly responsible innovation, we should first
ask, “Is the creation and use of a new product actually helpful?” and
we have to be okay with the answer sometimes being “No.”. Still,
considering MRP’s potential for accessibility, we don’t advocate
for rejecting the technology altogether, but instead, for expanding
the research to further explore it from that angle and for adopting
more suitable definitions of success and failure. As such, it is worth
engaging with a more diverse group of users and a wider range
of applications. And given the cost of the technology, researchers
should take steps in making it accessible to those potential users.

5.4 Limitations
There are certain limitations to our study, with regards to explain-
ing non-use and low use of robotic telepresence. First, this research
did not account for factors beyond those directly relating to the
users and their work. In the broader scope of the adoption of the
technology there are also managerial, organisational and financial
factors, such as decisions made by team managers, HR and IT with
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regards to the purchasing and implementation of work technol-
ogy. In addition, our study looks at only one organisation and a
few people in it. It is worth pursuing more research in different
organisations and other settings to gain a more complete under-
standing of the issue. Beyond that, there is an inherent challenge
in studying non-use. Whilst we advertised to non-users, it was
perhaps natural that the people interested in talking to us about
the technology were mostly the people who had been interested in
testing it. Moreover, we were limited to interview data, as it is not
possible to conduct field observations of non-use, and as such it is
possible that there are more reasons which were not captured by
self-reported accounts or that by directly asking the participants
we enticed them to come up with explanations.

6 CONCLUSION
Following a discontinued pilot deployment of MRP at the offices
of Microsoft Research, we interviewed a selection of users and
non-users to better understand people’s reasons for (not) using
the medium. We found that the knowledge workers of this study
were already equipped and capable of managing the challenges of
working in distributed teams. We also found that the MRP system
did not offer a significant benefit over and above other channels, and
particularly fell short at supporting equal participation in physical
hybrid activities and graceful interaction in social scenarios. Finally,
the system did not fit well within the workflows of this specific
hybrid office, as the employees were not able to allocate the time
required to use the robot between calls and as the physical space, on
which MRP inherently operates, was not relevant for the majority
of interactions.

More work is needed to properly understand the role and value
of MRP in workplaces. Ultimately, our aim in this line of research,
and the approach we wish to advocate for, was not to find ways of
increasing use, but to understand what is actually beneficial and
what is not. Our study could be seen as an example against the
technological determinism that sees technology developing before
considering human social structures. Future work on telepresence
technologies for hybrid work would benefit from more closely
examining the workplace’s work practices and ensuring that the
features of the technology in question align to those practices.
Drawing on workflow research, we show that it is beneficial to
understand where and how the work is done, in terms of space, time
and tools. In addition, our interviews show that workers have a very
good understanding of the needs and challenges that come with
collaborating in hybrid modes, and that they may have significant
expertise and motivation to find solutions. Work in the area would
thus benefit greatly from more closely understanding practices and
involving users in design process from earlier stages. We hope that
this case study serves as a reminder to our industry that people
want and deserve meaningful solutions.
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