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Abstract

In daily life, we interact with each other using the social, regional,
and ethnic communication styles typical of our local communities.
Successful communication further rests on our ability to seamlessly
adjust to our interlocutors following the norms and expectations of
our local social setting as well as conversational context and goals.
However, despite significant advances in speech technology, most
artificial speech systems—particularly, most social robots—still use
a single, “standard”, non-local communication style for all users,
social settings and interaction goals. Recent research has shown
that when they interact with digital agents, humans transfer and
adapt their sociolinguistic behaviours, including communication
bias. Despite this, the barriers set up by this inherent communi-
cation bias have never been systematically studied for HRI; and
the potential benefits to user engagement from socially inclusive,
diverse communication styles have not been explored. We argue
that social robotics researchers should also consider sociolinguistic
factors constraining human interaction. To explore the implications,
we describe two hypothetical robots designed to support the local
communication style of two regions of the United Kingdom, and
we consider the potential sociolinguistic impact each robot might
have on its conversational partners and the wider society.
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1 Introduction

The world is home to substantial sociolinguistic diversity. For exam-
ple, whilst the UK generally has “English” as its common language,
and there is a supralocal, codified “standard” form of (Southern)
English recognized as socially-prestigious and typically used in
media, broadcasting and education [30, 39], most people use a wide
variety of local non-standard dialects (verbal and non-verbal ways
of interacting) for daily communication. Importantly, all dialects are
loaded with attitudinal and cognitive biases: standard dialects are
considered authoritative and competent but less socially attractive;
non-standard dialects are rated as warm and friendly but lower on
dimensions of competence and intelligence [36]. However, irrespec-
tive of use case or user, standard English (either General American
or RP/Southern Standard British English) is generally selected for
speech-based technology. This systematically-encoded communi-
cation bias is not just an inconvenience, but a potential barrier to
communication, participation and inclusion [18, 37]. Furthermore,
digital technologies play an increasingly central role in our lives,
with speech and speech-generating interfaces at the forefront: such
technologies are common in all contexts and have become lifelines
for individuals with disabilities who may rely on them for commu-
nication. Ensuring that such interfaces are inclusive and adaptable
to diverse communication styles is not just a matter of convenience,
but arguably one of fundamental human rights.

We particularly focus on user interactions with social robots:
a robot, as a physically-embodied agent, is unavoidably situated
in a specific physical and sociolinguistic context, which makes
the appropriateness and relevance of its regional communication
style (or lack thereof) even more impactful. Interestingly, whilst
non-embodied digital agents have started to use a broader range of
communicative styles, at least in the form of more potential accent
choices [44, 60], social robotics has remained largely thoroughly
conservative, with many researchers choosing voices for reasons
such as convenience and availability, or because they had been used
in previous studies [35]. We argue that researchers and system de-
velopers must challenge this prevailing “one size fits all” notion of
communication for social robotics/HRI which does not cater to the
diverse sociolinguistic characteristics and needs of users. Working
towards this goal has the potential to address communication bias,
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break down barriers, foster understanding, and empower individu-
als of all backgrounds to fully engage with technology. Ultimately,
the goal is a global community where social inclusion is the norm
for digital communication.

To open discussions around expanding the communicative styles
of social robots, we consider two hypothetical robot use cases, each
explicitly designed for a region of the United Kingdom where there
is a strong, distinctive local accent and culture: a guide robot de-
signed for use in a Welsh tourist attraction, and a companion robot
designed to work with senior citizens in a Glasgow museum. For
each robot, we briefly consider the technical feasibility of such
a robot using state-of-the-art technology, discuss some of the so-
ciolinguistic issues and implications in terms of design and user
reception, and then outline the possible impacts that such a robot
might have for its local users, who in both cases might never before
have encountered a robot communicating like a local.

2 Background
2.1 Social robots in public spaces

In social robotics, the goal is to develop robots — physically em-
bodied, autonomous agents — that allow humans to engage in face-
to-face interactions using the same norms and conventions they
use to interact with each other. A crucial factor that makes a robot
“social” is the ability to engage in two-way interactions, where the
robot both recognises the social signals of its human partners and
generates appropriate social signals in response [21]. Social signals
may be expressed verbally and non-verbally, including linguistic
content, speech prosody, body language and posture, gestures, and
facial expressions. Because this degree of social interaction presents
significant technical challenges, much initial work on social robots
was lab-based, but these robots are increasingly being deployed in
public [41]. By far the most common use case for a public-space
social robot is as a receptionist or guide; the Pepper robot has been
successfully used in this capacity in shopping malls [17], museums
[12], restaurants [53], libraries [42], and train stations [57], and
similar deployments have also been successful for other robots
including Ari, Furhat and Robovie [2, 4, 33]. While social robots are
becoming common in public, there has been little investigation into
how location, robot role, and target audience may affect the design
choices for these robots, including how they might best interact
with their users.

2.2 Communication bias in human-human
interaction

A substantial body of sociolinguistic research has demonstrated
highly structured relationships between speakers’ social attributes
— their age, gender identity, social, regional and ethnic background
- and all kinds of linguistic variation, from core aspects of pronunci-
ation, grammar, vocabulary [29, 55], and interactional features like
turn timing [52], to paralinguistic features such as how close people
stand to each other, how much eye contact they make (and when),
how expressive their faces and gestures are, and in the use of body
movements to acknowledge, modify, amend, prompt, interrupt or
adapt what is said [e.g., 14, 16, 26]. These dialectal differences be-
tween communities and speakers are also highly context-sensitive,
varying stylistically in response to a range of factors, including
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formality, interlocutor, locality, and interaction function [9]. Specif-
ically, sociolinguists have demonstrated that humans acquire com-
municative competence [7, 20] which governs the appropriateness
of verbal and non-verbal language use in specific social situations.
This includes knowledge of “when to speak, when not and ... what
to talk about with whom, when, were, in what manner” [23].

Dialects also carry complex intersecting sets of attitudes and
prejudices, constituting inherent communication bias. This means
that speakers not only acquire knowledge of communication style,
so which variety to use in which context, they also acquire shared
ideologies and stereotypes about how to evaluate different dialects
and their speakers. Research on language attitudes has shown that
dialects — and their speakers — are consistently evaluated in terms
of dimensions relating to status/superiority (competence, intelli-
gence, education), solidarity/social attractiveness (warmth, likeabil-
ity, friendliness), and dynamism (e.g. enthusiasm, energy) [19, 62].
Recent work has focussed on the social impacts arising from a par-
ticular facet of communicative competence, “accent bias” [31, 45],
i.e. positive or negative evaluation of speakers solely based on their
accent. Surveys and matched guise studies (using the same speaker
with different accents) have demonstrated that speakers of Stan-
dard Southern British English (SSBE) are rated as more intelligent,
competent and educated than those speaking regional and/or urban
UK accents, but at the same time, the same speakers are considered
to be less likeable or friendly; and the reverse evaluations are found
for regional, urban, and minority ethnic accents [36, 50]. At the
same time, ratings are also influenced by listener’s own dialect
background, local context, and social setting of language use. Com-
munication bias is an issue for human interaction because it impacts
listener effort and comprehension [59], as well as emotional and
social responses to the person, professionalism and fairness of the
speaker [6]. In other words, communication bias has real-world
impacts on speakers’ lives, just because of how they talk.

2.3 Communication bias in spoken language
technology

Since the goal for social robots is to leverage human communication
mechanisms, and it is known that humans extend and adapt human-
human interactional behaviours when interacting with non-human
agents [34, 43, 51], we hypothesise that many aspects of HRI may
similarly be likely to be negatively impacted by communication
bias because of dialect choice and communication styles which are
inappropriate for the users, robot role and deployment context. Or,
put positively, it might be possible to improve the efficacy of HRI by
exploiting known aspects of communication bias around dialects,
in social robot design.

Recent research has confirmed that human communication bias
also applies with speech-based systems. Automated speech recogni-
tion (ASR) has been shown to perform less well on accents such as
African American Vernacular English (AAVE) [27], with word error
rates up to twice those for other accents, and this has a dispropor-
tionate impact on the self-esteem of Black users [37, 61]. Perhaps
due to such experiences, speakers of non-standard dialects often
expect to have to change the way they speak for a speech-based
system [18]. Similar considerations also hold for system output: for
example, an animated “virtual peer” was able to engage better with
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schoolchildren when it used the same AAVE style that they did
[8]; participants in New Zealand preferred a robot that spoke with
a local accent over one that used a General American accent in a
health-care setting [56]; and proficient dialect speakers in Berlin
trusted a video-presented robot more when it used the local dialect
than when it spoke Standard German [28].

Speech technology developers are creating a more diverse range
of synthesised voices, and ASR researchers are actively working to
fine-tune their models on a wider range of more diverse accents.
While these innovations are being deployed in the context of non-
embodied agents such as Siri, studies on the role of accent for
physically-embodied robot agents are extremely rare. In a survey
carried out in a UK university [58] of mainly young, Southern,
British speaker preferences for a generic, hypothetical robot accent—
with no embodiment, role or use case specified—only a third of
respondents chose SSBE, with a large range of other preferred
accents being selected.

3 Representative robot use cases

Based on the factors above, our position is that robots should be
tailored whenever possible to the local speaking style. As this is not
something that people have generally experienced, we now consider
two hypothetical robot systems, each designed for a specific use case
in a part of the United Kingdom that has a strong and distinctive
regional dialect. We briefly discuss the sociolinguistic and technical
considerations involved in developing each robot, and then examine
the likely sociological implications of deploying such a robot.

3.1 A tourist information robot at Cardiff Castle

We consider a tour guide robot designed to work in Cardiff Castle,’
a historic castle located in the city centre in Cardiff. The castle’s
history goes back 2000 years, including Roman, Norman, and medi-
aeval buildings, and a significant feature is the neo-Gothic Victorian
apartments within the Castle. The Castle allows visitors to explore
freely, and also offers a range of guided tours including costumed
mediaeval tours.

The role of the robot would to be work alongside the human
staff and tour guides within the castle grounds. Since the site is
not suitable for a mobile robot, the robot would be designed to be
situated in indoor areas such as the visitor information centre, the
Castle Apartments, and the Clock Tower. The persona of the robot
would be based on the staff at the Castle itself: a knowledgeable,
friendly, and clearly Welsh person who is proud of the Castle and
happy to share it with visitors from around the UK and abroad.

3.1.1 Sociolinguistic considerations. Welsh English has been the
subject of a large number of attitudinal studies [e.g., 46]. Welsh
people themselves have tended to evaluate Welsh English lower in
terms of status, but higher for solidarity traits of trustworthiness,
honesty, and good humour. Indeed, on a recent UK reality series,
a contestant deliberately chose to use a Welsh accent with the
hope of seeming trustworthy [5]. Responses from English-English
study participants have been mixed, ranging from fairly negative
(in comparison with RP) in the 1970s and 80s, but improved to third
most positive in a simple YouGov ratings survey of British and Irish

Thttps://www.cardiffcastle.com/
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accents, and was also considered “gentle” and “friendly” in [40].
In terms of regional Welsh accent, Coupland et al. [11] found that
the Southwestern accent was considered by Welsh participants as
“Truly Welsh”, and scored better in terms of prestige, pleasantness
and dynamism. Were the tour guide to be a human, a likely expected
accent would be a South Welsh accent, either Southwestern or urban
Southeastern (e.g. Cardiff), and so could be selected for the robot.

3.1.2  Technical considerations. From a technical standpoint, the
required behaviour would be straightforward to implement: current
off-the-shelf text-to-speech technology [e.g., 15] can very easily pro-
duce high-quality, realistic, Welsh-accented English. Providing visi-
tor information would also be relatively straightforward to imple-
ment through techniques such as Retrieval-Augmented Generation
[32] using existing data sources. And managing the conversation
in this sort of informative context would also be straightforward
using a combination of slot-filling dialogue techniques alongside
an LLM to provide persona responses and social chat.

For speech recognition, given the interactions we expect, it is
possible that off-the-shelf speech recognition techniques could be
suitable. However, as the robot would be expected to interact with
visitors from everywhere in the world, it will be crucial to train
and test the speech recogniser on a corpus such as the Edinburgh
International Accents of English Corpus [48]: current speech recog-
nition technology still has variable performance depending on the
accent (with notably bad performance on Welsh English [25]), and
it would be completely inappropriate to transfer this bias to the
guide robot.

3.1.3  Sociolinguistic HRI implications. Selecting a favourably-rated
Welsh accent for the tour guide robot could help promote a “Welsh”
persona, in line with the goal of enhancing the experience of vis-
iting a major Welsh site. Positive evaluations of the Welsh accent
by both Welsh and British speakers in terms of warmth could also
increase user engagement with the robot, and might be shared by
international visitors. The increasing use of other regional/national
accents for digital agents, e.g. Standard Scottish English and Stan-
dard Irish (Republic) English, might well mean that users would be
less likely to be surprised - and so confused - by a social robot using
this local accent for this particular role. Potential risks of voicing
the robot with the Welsh accent could be: users might find the robot
accessible, but also regard the robot as less authoritative/competent,
and some non-native English speakers might find the robot more
difficult to understand. In general, using a relatively standard vari-
ety of (Southern) Welsh English would seem to be relatively low
risk and high gain, maximising inherent positive bias and enhance
the user experience for many.

3.2 A companion robot museum guide for
senior citizens in Glasgow

For this robot, we consider the “Ageing Well” Programme? offered

by a group of public museums in Glasgow. This programme offers

free sessions to groups of older adults and care homes, providing

a relaxed visit to the museum at a slower pace, supported by a

https://www.glasgowlife.org.uk/museums/glasgow-life- museums-ageing-well-
programme/ageing-well-programme-groups
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member of the museum team. Participants have the opportunity to
handle real museum objects and to have a hot drink and a chat.

The role of the robot would be to work alongside the museum
staff member in supporting the group: for example, it might engage
in social chat with some participants, and would also have access
to information about the museum exhibits and objects. Its persona
would be a friendly and informed Glaswegian.

Note that, while this use case is similar in some ways to the
Cardiff Castle example, the role and target audience are different.
Unlike the castle robot, the role of this robot is to be a social com-
panion rather than an authoritative tour guide; also, the target
audience is elderly people living in the Glasgow area rather than
international visitors.

3.2.1 Sociolinguistic considerations. The city of Glasgow is well
known for its distinctive vernacular dialect, Glaswegian, which is in-
famous for being difficult to understand by English-English people,
as well as more generally [1]. Attitudinal studies have consistently
shown Glaswegian to be rated extremely low across UK partici-
pants in terms of prestige, intelligence and competence, but more
highly for warmth and humour [10]. Glaswegian is also overtly
stigmatized by the local population, who report their own dialect as
“bad language” or “slang” [38]. At the same time, Glaswegian holds
substantial “covert prestige” in terms of likeability, honesty, and
friendliness for urban Scots and is widely spoken and strongly main-
tained by the majority of city dwellers. SSBE typically scores highly
for status amongst Scottish and Glaswegian participants, but is at
the same time regarded with some hostility [54]. Within Scotland,
the regional national standard accent, Scottish Standard English,
is used for education, professional life, and local national broad-
casting. Scottish Standard English generally scores much higher
than Glaswegian in UK attitudinal surveys, often positioned just
below SSBE. Amongst Scottish and Glaswegians, Scottish Standard
English is better liked than SSBE, but with lower ratings for warmth.

Unlike the previous use case, there is evidence from a recent
survey of how Scottish users might respond to a (typical standard
English-speaking) social robot [18]. The results showed a sociolin-
guistic asymmetry: in general participants expected to be able to
understand the robot, whilst 70% expressed some doubt that com-
municating with the robot would be easy — and qualitative analysis
showed that those who identified as working-class explicitly men-
tioned their own accent as a potential barrier for communication.
There was also an effect of age, with older participants showing
less confidence about being able to understand the robot.

Were the museum companion to be human, they could speak
with a Standard Scottish English accent, but might be found more
approachable and friendly by the target population of elderly users
if they spoke Glaswegian.

3.2.2  Technical considerations. As in the previous case, some core
behaviour would be straightforward to implement using current
off-the-shelf text-to-speech technology for the Glaswegian voice,
and Retrieval-Augmented Generation to generate descriptions of
museum objects.

However, some other aspects of this robot could be challenging
technically. Based on the goals of the Glasgow museum programme,
it is likely that some of the participants might have dementia or
similar challenges, and this is a population for whom research is
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still very much ongoing on how best to develop a conversational
system [3, 24, 47]. Also, on the speech recognition side, off-the-shelf
recognition might have issues handling either this local dialect or
speech from elderly participants: to support this population would
require not only training models on a broader dataset, but also
likely integrating state-of-the-art research models into the overall
system such as [13, 22].

3.2.3  Sociolinguistic HRI implications. Voicing the companion mu-
seum guide robot with a Glaswegian accent would be genuinely
novel. It would also carry the potential risks of eliciting surprise
and concern from both the elderly users, as well as from the mu-
seum staff. It might be the case that the users would be less likely to
want to engage with the robot and/or understand its information,
whilst the staff might be less willing for the robot to be regarded as
an authoritative information-bearing source. If so, these responses
would indicate transfer of bias associated with a highly-stigmatized
accent being used in a less familiar social setting, where — even
with a strong social companion “friendship” role — minimally a
standard accent would be expected. The modality of the robot itself,
with the implicit expectation of a standard accent, could also cause
communicative dissonance. Selection of a “halfway” option, e.g. a
Standard Scottish English accent, might be a mitigating strategy,
and act as a more acceptable option given that it is better regarded
than SSBE, and a known voice for digital agents.

At the same time, we could also envisage a scenario in which the
elderly users quickly accommodate to the apparently inconsistent
modalities of a robot with their own local accent, and transfer
existing positive solidarity traits to the interaction, thus improving
their experience. It is also possible that elderly users might have a
less well established expectation that the robot should speak with
a standard accent, especially if they had little previous experience
with digital agents [18]. A positive outcome with the users might
then also persuade museum staff that a locally-voiced robot would
enhance their resources for local city residents more generally.

Overall, the potential sociolinguistic outcome of this use case
is less easy to predict given the low status of Glaswegian dialect,
and the general reluctance of digital technology to embrace local
regional accents [though see 60].

4 Discussion and Conclusion

We have argued that social robotics researchers should aim to
broaden the communication styles of their robots to include lo-
cal regional, social and ethnic dialects—that is, to make robots talk
more like real people. To explore the implications, we have explored
two potential cases of a social robot explicitly designed to follow
local communication norms and have discussed the sociological
implications of each. We predict that a Welsh-accented robot tour
guide would likely be positively received; however, due to the dif-
ferences in both the use case and the status of the Glasgow accent,
it is harder to predict the outcome of the second use case.

Given this uncertainty, it would be easy to question the value: if
“standard” voices appear adequate, and the technical issues remain,
why take up the uncharted challenge of using local norms? One
reason is that when users, more representative of the broader popu-
lation, evaluate digital agents and social robots, they often indicate
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dissatisfaction with the status quo, rejection of the standard, and a
desire for their own dialects [8, 28, 56].

Another perhaps more compelling reason is that just because a
sociolinguistic convention is in place does not mean that it should
remain. A good analogy can be found in the recent history of British
broadcasting: for many years, the BBC exclusively used RP, the
socially-prestigious, non-regional accent of a tiny proportion of
the British population, on the grounds that it would be the most
comprehensible. The first departure from RP was in 1941, when
Wilfred Pickles, a Northern English (Yorkshire) speaker, was se-
lected to read the news on the National Service, as a tactic to avoid
German enemy impersonation of British media. Initial reactions to
hearing the news in a Northern English accent were mixed: some
were delighted, but many were outraged [49]. The BBC returned
to RP after the war, but later expanded its use of regional accents,
sometimes with resistance: Susan Rae famously received hate mail
for her Scottish accent on Radio 4 in the 1980s. Today, authority and
informational broadcasting is delivered using a range of regional
accents across the United Kingdom.

Ultimately, while shifting away from standard sociolinguistic
norms for voicing social robots might seem counterintuitive and
difficult, and initially potentially odd, once the steps have been
taken, they could lead to a far wider community of users and much
more effective and enjoyable HRI for all.
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