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Abstract

Social robots are a class of emerging smart consumer electronics
devices that promise sophisticated experiences featuring emotive
capabilities, artificial intelligence, conversational interaction, and
more. With unique risk factors like emotional attachment, little is
known on how social robots communicate these promises to con-
sumers and whether they adequately deliver upon them within their
overall product experiences prior to and during user interaction.

Animated by a consumer protection lens, this paper systemati-
cally investigates manufacturer claims made for four commercially
available social robots, evaluating these claims against the pro-
vided user experience and consumer reviews. We find that social
robots vary widely in the manner and extent to which they com-
municate intelligent features and the supposed benefits of these
features, while consumer perspectives similarly include a wide
range of perceptions on robot and Al performance, capabilities,
and product frustrations. We conclude by discussing social robots’
unique propensities for consumer risk, and consider implications
for regulators, developers, and researchers of social robots.

CCS Concepts
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1 Introduction

Smart, Internet-connected consumer electronics are increasingly
ubiquitous, serving a vast array of functions from health tracking to
home automation [3]. The category of smart consumer electronics
now includes robots, some of which are marketed as including
features that are powered by artificial intelligence (AI). Examples
of features include natural language conversation [94], emotion
and face recognition [26], and even interpretation of human body
language [98]. Smart devices in this category with these kinds of
features are often referred to as social robots [16, 32, 92]. Research
has shown that social robots can potentially bring a number of
benefits to consumers, such as curbing loneliness [38], improving
mental health [76], facilitating education and learning [96], and
playing games [49].

Device manufacturers communicate the value of their products
to consumers through mechanisms including advertising, promo-
tional materials, product documentation, and product packaging.
When considering whether to purchase consumer electronics like
social robots, shoppers must assess the value a product might pro-
vide based on the claims made by the manufacturer. These product
claims help to establish consumers’ expectations about how they
may interact with a social robot, as this is not a product category
with well-established interaction norms (versus say, smartphones)
and the interfaces may rely on open-ended Al models (e.g., for voice-
based interaction). Consumer protection regulations and principles
work to ensure that product claims are truthful and met by manu-
facturers, i.e., to minimize misalignment between product claims
and resultant consumer experiences. Enforcers, however, have lim-
ited resources, and thus newly emergent technologies like social
or companion robots may escape enforcement for problematic or
unmet production claims.

In this study, we present the first attempt to rigorously evalu-
ate promised and resultant experiences in commercially-available
social robots. We seek to answer the following research questions:

e RQ 1: What claims do social robot manufacturers make to
prospective consumers? Manufacturers’ claims are a primary
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source of product information that consumers may access
before their rstinteraction with a robot.

Gunawan et al.

2.1 Risk, Harm, and Fear of Social Robots
Advances in Al and robotics have brought the science ction dream

RQ 2 To what extent do social robot user experiences delivegt ypiquitous robots closer to reality. Consequently, the volume

upon claimsAuditing manufacturer claims for full or partial
ful llment may reveal inconsistencies or misalignment be-

of scholarship on social and companion robots has grown rapidly.
Scholars have discussed critical elements for robot design, including

tween a social robot's communicated and actual capabilities. pow trust in smart robots is developed or perceivesd] 69, how
RQ 3: How do consumers describe their experiences with socighon-verbal cues should be incorporated into social robds yhat

robotsZConsumers provide varied feedback, highlighting a
lack of common understanding or standards for assessing
the bene ts of social robots.

To answer these questions, we acquired and evaluated four com-

mercially available robots: Eilik, Miko, Moxie, and Vector (see Fig-
ure 1). Our corpus re ects product diversity within the consumer
robots market, ranging in popularity, a ordability (costing con-

normative behaviors users expect from robots across cultusa [
and other desirable traits for social robot6]]. Other research has
explored the challenges and opportunities of social rob&@§ B9
in particular settings like service-industry workqZ, 71] or in the
home [72].

As there is a real possibility that social robot adoption will in-
crease in the near future, researchers have begun to interrogate the
capacity for social robots to have real in uence over human emo-
tions, behaviors, and attitudes. This work often urges ethical and

sumers between US $139-800), domain (including education and responsible design for social robotg 91, including designs that

general entertainment), interaction methods (like touch via sensors
or on-screen, voice control, facial recognition) and anthropomor-
phized aesthetics.

handle practical aspects of social robot development, such as the
impact from social robot commercialization into readily available
consumer electronicsld], long-term engagement with robot<2[J,

For RQ 1 and RQ 2, we center our methods around the promises an preparing for robot death insofar as companion bots will not

and subsequent expectations communicated by social robot man-

ufacturers to their users. Speci cally, we consult manufacturers'
product claims (N=174) from product packaging and related con-

live forever [50. (We revisit the issue of robot death in Y 5, as this
directly pertains to the robots in our study.)
Although there is enthusiasm for applications of social robots,

sumer documentation, then characterize these statements induc- gchojars are careful to discuss potential risks and harms to human

tively. We then directly test a subset of these claims (N=64) through
human interaction with each robot. We adapt our interaction and
manual content analysis approaches from prior scholarship ob-
serving user experiencen situ [28 42, 54 82, performing set-up
and feature exploration interactions in each robot experience. To

users. Hartzod45] descriptively categorizes types of consumer-
facing robots, demonstrating their potential for unfairness and
deception. Some potential harms arise due to the inclusion or
claimed inclusion of Al in social robots. As Narayanan and Kapoor
[65] observe, Al has become an umbrella term that describes

answer RQ 3, we collect 168 consumer reviews posted to robots’ many distinct technologies with varying levels of capability and

product websites and Amazon listings between January and Sep- ¢ ectiveness. Robots manufacturers sometimes claim that their
tember 2024, then code reviews to characterize aspects of robot products are intelligent due to the incorporation of Al, which

experiences mentioned in positive or negative feedback.

We nd that social robots vary widely in the manner and extent
to which they communicate intelligent features and the supposed
bene ts of these features. The vast majority (98%) of claims we
could test in-experience were at least minimally delivered upon.
Consumer reviews from the same time period provide additional
context: user frustrations with operability and perceived under-
performance highlight the divide between consumer expectations
and product claims. We conclude by discussing social robots' unique
characteristics and propensities for consumer risk and consider im-
plications for key stakeholders, including regulators, enforcement
agencies, and practitioners involved with the development and sale

raises the spectre that Al snake oil claims may establish unrealistic
or distorted ideas about the capabilities of social robots in the
minds of consumers. Additionally, studies have found that people
mistakenly con ate Al with robots P4, which may exacerbate
these e ects.

Another controversial facet of robot design concerns whether
anthropomorphization is helpful or harmful4§. Indeed, as we will
show, the robots in our study are designed with anthropomorphic
features, with marketing claims that can emphasize their human-
like traits or con ate emotion with intelligence. Studies have found
that building robots with anthropomorphic qualities can increase
acceptancefd, and that in certain cases (such as socially assis-

of consumer-facing social robots, as well as researchers studying tjye robots), anthropomorphism carries low ethical risk compared

human-robot interactions.

2 Background and Related Work

We now review related work on social and companion robots. First,
we focus on perspectives of risks and harm for social robots, then
cover literature on their unique intelligence and anthropomorphic
capabilities, and nally review related work auditing misalignment
in product experiences. We then situate this study within broader
scholarship.

against its bene t to robot e cacy [93. However, this contrasts
with the philosophical discussion around the potential for a hallu-
cinatory danger : some scholar§]argue that companion robots'
primary threat comes not from passing simulated human-like be-
havior as real, but instead from misplaced human attachment and
projection onto robots that cannot withstand overladen meaning.
This threat is presently realized in the context of conversational
Al and chatbots, with users left in real grief and distress after los-
ing the companionship of virtual agents they developed feelings
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for [27. Emotional attachment leaves users vulnerable to exploita-
tion by those that deliver arti cial companionship. Given these risks,
human-robot interaction scholars have raised existential questions
about the safety of cute companion robots [23].

Two of the robots in our study are marketed to children. On one
hand, studies have found positive attitudes towards social robot
adoption in settings like storytelling for children§9, as well as
positive outcomes from social robots adopted in children's educa-
tional settings [L3 19 33 78 8. On the other hand, scholars have
also investigated how children perceive Al, nding that they har-
bor signi cant misconceptions31, 52 53 62, which may heighten
the risks we identify above (e.g., emotional attachment caused by
anthropomorphism).

2.2 Auditing Internal Consistency (or
Misalignment)

Computer science literature o ers various auditing methods for
assessing digital services and products, particularly in the elds
of privacy, security, and technology ethics. Some audits have ex-
amined the gap between what platforms or manufacturers claim
in their policy documents versus the actual implementations of
their systems P, 18 97]. In the consumer device context, Sun et al
[87] inspected smart home products targeted towards children and
families using a narrative-focused methodology. They found mis-
alignment between vendors' depictions of smart home experiences
and the privacy or safety information they provide. In general, these
audits evaluate internal consistency within a given digital service.
Scholars have also used user review data to characterize prob-
lems arising in consumer-facing technologies. Hwgdgd] provides
a brief discussion of the utility of user review data in UX research,
particularly highlighting the value of real-world feedback in ret-
rospective research while acknowledging potential biases in user
reviews. Studies have found that reviews unveil a host of issues
in digital products and services related to usabilit9, accessi-
bility [ 30, 81], and health [L1, 43. O'Hagan et al [70] suggest that
reviews function as a monitoring or reporting tool for consumers,
wherein complaints in user reviews reveal concerns beyond usabil-
ity, like community safety. In the Al context, Namvarpour and Razi
[64] explored reviews of the Replika chatbot as source material
for better understanding human-Al interaction. Using automated
methods, they found contradictions (a.k.a. misalignment) between
parts of Replika's purported systems as well as between users'
expectations of what Replika would do and what it actually did.

2.3 Building Upon Prior Work

In this study, we empirically audits robot manufacturers' product
claims from human interaction and consumer protection perspec-
tives. We build upon prior literature in human-robot interaction
and arti cial intelligence ethics. Our work is motivated by prior
work that has theorized about the potential for social robots to
subvert consumer expectations of user experien®% %5 84, in-
cluding harmful designs that abuse the anthropomorphic features
of robots [7, 32, 88].

Similar to prior work, we evaluate social robots to understand
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targeted to average consumers. This expands on prior work inves-
tigating failed robots 3 or limited-access robotsZ2. Then, like
Sun et al [87], we assess product pages to capture what types of
product claims are being made. We depart from Sun e{&I]s
scope in the following manners: we inspect social robots without
intentionally focusing on the children's context; inspect product
claims holistically rather than focusing primarily on privacy or se-
curity; and compare product promises to in-the-wild user reviews
and the resultant experience instead of comparing between product
depictions and privacy claims.

We draw on manual content analysis methods previously used by
scholarship auditing UX designs for potentially harmful consumer
outcomes. In particular, prior work has used structured, manual
interaction approaches to elicit, identify, and document deceptive
designs (often referred to as dark patterns ) in various digital ser-
vices P8 82. This includes approaches that carefully orchestrate
manual interactions across systems spanning multiple modalities,
e.g., a physical device and a smartphone agp 54. As we dis-
cuss in Y 3.2, we utilize similar methods to interact with robots.
Unlike prior work, however, we do not evaluate robots against
a prede ned codebook of extant deceptive designs. Instead, we
evaluate claims made by the manufacturers of the robots against
on-device experiences and consumer-reported feedback extracted
from public reviews. For review analysis, we depart from the large-
scale natural language processing methods favored in prior related
work [63 68 83 and instead manually code user reviews to better
suit the narrower scope and smaller dataset of this work.

As such, this work presents an exploratory audit of the user
experience provided by social robots, as motivated by the consumer
protections concerns brought to light by prior work on human-
robot interaction and technology audits.

3 Methods

In this section we describe the robot selection, experiment develop-
ment, and coding procedures used in this study.

3.1 Robot Inclusion Criteria and Description

We selected robots for our study using an iterative search process
conducted in 2023. We rst searched for lists of Al-enabled con-
sumer products using keywords like devices, gadgets, or con-
sumer electronics coupled with an Al-powered/enabled, smart,
or simply Al modi er to the search word robots. This yielded

a wide assortment of devices spanning smart home products to
wearables, tools, and more that claimed to o er Al-driven or smart
functionality to varying degreed. Throughout this search pro-
cess, we also noted sites aggregating lists of such robots, either
in blog/listicle format with short written descriptions or in col-
lections of related products. Such lists often included overlapping
robots, even across lists for nominally di erent purposes, such as
Al robot toys or Al personal robots.

From these search results, we built a shortlist of robots that
appeared to include social or companionship-related features. We
then selected a subset of four robots to purchase, based on the
following inclusion criteria:

the harms to consumers they may cause. As we discuss in Y 3.1,

we investigate four commercially-available social robots that are

lror example, we found Al-enabled lawnmowers.
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