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ABSTRACT

Humanoid robotics is moving from industrial and service settings into intimate domains of
family life, making robotic surrogacy and robotic co-parenting plausible but morally contested
futures. This paper examines how prospective users perceive the potential role of humanoid
robots in reproduction and parenting, focusing on perceived barriers, anticipated
consequences and ethical dilemmas. The study is based on a multi-method qualitative design,
including 40 Al-assisted interviews and four face-to-face focus groups. Data were examined
using thematic analysis grounded in ethics of care and attachment theory. Findings reveal a
conditional openness to robots as functional assistants, such as offloading repetitive childcare
tasks, contrasted with profound moral resistance to relational substitution. We identify a critical
red line where automation transitions from supportive assistance to a human identity threat
zone where the potential dehumanisation of foundational parent-child bonds leads to
technology resistance. We propose that resistance is concentrated where robotic mediation is
perceived to substitute for, rather than augment, primary human attachment relationships. We
contribute an attachment-grounded framework by showing that adoption of intimate robotics
depends not only on technical feasibility or perceived usefulness, but on whether future users

locate robots within a utility zone or a relational substitution zone.

Keywords: Robotic surrogacy, Robotic parenting, Attachment theory, Human-Robot

interaction, Robot ethics, Surrogacy ethics
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1. INTRODUCTION

The growing demand for humanoid robot technology across industrial, service and domestic
settings has driven a step-change in their development and projected diffusion (Tong et al.,
2024; Fosso Wamba et al., 2023; Shamsuddoha et al., 2025), with the global humanoid robot
market forecast to grow at a 17.5% compound annual rate towards USD 4 billion by 2030 (The
Research Insights, 2025). Humanoid social robots are increasingly piloted in eldercare and
nursing-home contexts, where they support residents and complement human carers
(Odekerken-Schrdoder et al., 2020), and in everyday family life, where Al-enabled domestic
assistants are moving beyond voice-based interaction devices into agentic, parenting-
adjacent products that schedule routines, monitor children and engage in extended

conversational care (Yamaguchi, 2020; Levinson et al., 2022; Ho et al., 2024).

Recent developments on humanoid robotics have brought the idea of robotic surrogacy
(robots designed to gestate human offspring) into public discussion. The topic gained renewed
visibility when Chinese researchers announced a humanoid robot prototype designed to
simulate pregnancy and support infertile families (Baig, 2025). The so-called surrogate robot
is framed as offering safer reproductive pathways for individuals with medical risks, LGBTQ+
couples, and single parents, while also reducing complications such as preeclampsia and
preterm birth (Singh et al., 2022). While promising to eliminate many risks associated with
traditional pregnancy and surrogacy, these promises remain entangled with ethical, legal, and
social concerns about the meaning of motherhood, and the role of human emotion in parenting

and family formation (Rashid et al., 2024).

We adopt an ethics of care lens because debates about robotic surrogacy hinge less on the
technical feasibility of automated gestation than on contested judgements about whose
bodies, labour and emotional commitments may legitimately be substituted by a machine
(DeFalco & Dolezal, 2023; Veysey, 2024). Robotic surrogacy also introduces concerns about

access and equity, if accessible only to the elite, exacerbating existing health and
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socioeconomic disparities (Singh et al., 2022). Robotic surrogacy therefore belongs to a
broader family of morally contentious biotechnologies in which scientific innovation, public

morality and market legitimation intersect (Cole & Banerjee, 2013).

Existing research also identifies important ethical and legal concerns surrounding adoption of
social robots. Privacy and security are frequently cited, because many domestic robots are
equipped with data-intensive sensing systems like cameras and microphones (Ho et al.,
2024). More broadly, loss of privacy and perceived threats to human identity have emerged
as key barriers to the adoption of social robots. In the case of robotic parenting and surrogacy,
these concerns may intensify in domestic contexts, where intimate data are exposed and
technologies may be perceived as displacing roles traditionally understood as uniquely human
(Sindhwani et al., 2024). An experiential ethics perspective further suggests that everyday
encounters with Al and robots surface ethical tensions that formal policy debates often
understate, such as discomfort with opacity, the introduction of invisible labour, shifting
responsibility and blame, and the willingness to exchange privacy for convenience or benefit

(Fischer & Frennert, 2025).

These issues are particularly salient in family settings, where parenting technologies may
normalise new forms of dependency and responsibility transfer over time. Humans’ capacity
to form affective bonds with artificial agents renders the idea of robotic parenting plausible.
Anticipated social robotic futures include them becoming companions, carers and family-like
figures (Nourbakhsh, 2013). Children or care recipients may respond to robots as parental or
nurturing figures, especially when robots display social cues like empathy, warmth, and
responsiveness (DiGioia, 2021). Conversely, scholars have raised concerns that children may
overuse robots or come to prefer them over peer interaction and outdoor play (Bryson &
Bogani, 2021). We use attachment theory as a useful lens to analyse the robotic parenting
implications as the theory specifies the caregiving conditions that can produce secure versus
insecure relationship outcomes. Its emphasis on the criteria for evaluating whether a robot is
imagined as a legitimate secondary support or as an illegitimate substitute for a primary
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attachment figure in potential users’ imaginaries (Bowlby, 1969; Ainsworth et al., 1978; Raikes

etal., 2019).

This study aims to contribute to the challenges of forecasting how robots will be used in more
intimate settings of human relations by examining how people perceive the role of robots in
reproduction and parenting. We address the following questions: (1) How do contextual,
ethical, and relational factors shape the line between functional assistance and relational
substitution in robotic surrogacy and co-parenting, driving conditional adoption or moral
resistance? and (2) How do prospective users distinguish robotic mediation in caregiving and

gestation that augments human attachment from mediation that is perceived as substituting

it?

This study makes four contributions. First, we extend research on technology adoption in
ethically contested domains by showing that resistance to humanoid robots in family life is not
generic technophobia, but a context-sensitive defence of attachment bonds, responding to
growing calls toward interdisciplinary research to inform technological change (Li et al, 2026).
Second, we extend attachment theory by specifying when a robotic agent is imagined as a
legitimate secondary caregiver and when it is rejected as an illegitimate substitute primary
attachment figure, thereby delineating the boundary conditions of an extended attachment
account (Raikes et al., 2019). Third, we develop the concept of the human identity threat zone,
a framework that maps the spectrum from functional assistance to relational substitution and
identifies the moderators that shift this boundary, providing a forecasting tool for technology
developers, policymakers and bioethicists working at the intersection of humanoid robotics
and intimate family life. Finally, we provide a research agenda of unresolved issues that
require further investigation as the field of humanoid robots continues expanding towards more

intimate human settings.
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2. LITERATURE REVIEW

2.1. Robot Surrogacy and the Ethics of Care

Surrogacy, particularly gestational surrogacy, raises ethical concerns around dehumanisation,
exploitation, and the commodification of human reproduction. Commercial surrogacy involves
hiring a woman to carry a pregnancy for another individual or couple, a practice known as
Womb as a Service (WaaS) (Tsang, 2025). Critics argue that commercial surrogacy often
exploits socioeconomically vulnerable women by transforming reproductive labour into a
service for wealthier, often foreign, commissioning parents (Rashid et al., 2024). However,
from an ethics of care perspective, these debates cannot be reduced to questions of consent,
contract, or commodification alone. Care ethicists argue that surrogacy is a profoundly
relational practice in which gestational labour is inseparable from affective ties, embodied
vulnerability, and the moral attentiveness that one body extends to another (Krause, 2017).
Banerjee and Sharma (2023) show that policy debates which sever the affect—care—labour
link in gestational surrogacy distort the moral reality of the practice, treating surrogates either
as selfless gift-givers or as exploited workers, while overlooking the relational care work that
constitutes the pregnancy itself. Empirical reviews similarly show that surrogacy arrangements
are characterised by ongoing negotiations of intimacy, trust, and responsiveness between
surrogates, intended parents, and the future child, and that these relational dynamics, rather
than the transactional frame alone, can shape whether the arrangement is experienced as

ethically tenable (Gunnarsson Payne et al., 2020).

The ethics of care provides a normative framework that locates moral value in the
responsiveness, attentiveness, and competence of care relations rather than in abstract
universal principles (Tronto, 1993; Held, 2006). Tronto (2013) identifies several phases (caring
about, caring for, care-giving, care-receiving and, more recently, caring with) that frame care
as a temporally extended practice in which moral adequacy is judged by the quality of the

relationship that unfolds between the one who cares and the one cared for. Applied to
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reproduction, this lens reframes surrogacy not as a discrete service transaction but as a
sustained practice of bodily and emotional accompaniment, emphasising the surrogate’s
situated knowledge, the commissioning parents’ obligations of attentiveness, and the
relational welfare of the future child. The ethics of care therefore complements macro-ethical
critiques of commodification by providing the conceptual vocabulary needed to evaluate the
micro-level relational nuances through which surrogacy is morally lived (Krause, 2017;

Banerjee & Sharma, 2023).

Regulatory asymmetries across countries continue to push demand across borders, creating
uncertainty around parenthood, citizenship, and the rights of children born through such
arrangements (Horsey, 2024; Marinelli, 2024; Valc, 2025). Recent ethical guidance also
emphasises that surrogacy debates cannot be reduced to a simple permissive versus
prohibitive divide, but must account for the welfare, consent, and sometimes conflicting
interests of surrogates, intended parents, and children (Shenfield et al., 2025; Zadykowicz et
al., 2025). These tensions become even more complex when reproduction is imagined through
technology rather than exclusively human bodies. DeFalco and Dolezal (2023) examine
technological gestation and robot childcare by questioning how effectively technology can
replace the "maternal" touch, suggesting that the projected and imagined technologies

assume a biocentric model of the human that overlooks relationality.

In the context of robot surrogacy ethical tensions arise over questions of motherhood and
identity, as distinctions between genetic, gestational, and social parenting complicate
normative concepts of family and maternal responsibility (Rashid et al., 2024). Surrogate
robots amplify consumer and cultural anxieties about collapsing boundaries between the
“natural” and the artificial. If machines can simulate pregnancy or provide reproductive
assistance, the ethical landscape of family-making will be fundamentally changed

(Seetharaman, 2025). AWT also introduces ethical dilemmas about access and equity. If
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artificial wombs become a costly solution accessible only to the elite, they risk exacerbating

existing health and socioeconomic disparities (Singh et al., 2022).

Concerns about “designer babies,” eugenics, and the technologization of reproduction, have
long circulated through science fiction and critical scholarship. Robotic surrogates are
frequently depicted in media as morally fraught, disposable labour linked to capitalist
exploitation and the displacement of human caregiving (Eberl, 2010; Vint, 2020). In “/ Am
Mother”, the maternal machine becomes an all-encompassing Al that disregards human
suffering as collateral damage in its mission to facilitate human species survival (De Falco,
2025). Blade Runner 2049 symbolizes robotic surrogacy as both hope for artificial life and
existential threat to human supremacy, reflecting deep-seated fears about technological
autonomy (Knight & McKnight, 2008). Similarly, Alien: Covenant casts the artificial surrogate
mother as monstrous, intertwining queer-coded villainy and reproductive transgression to
critique perceived violations of the “natural” order (Creed, 1993; Piluso, 2023). Fuelled by
these narratives, assisted reproductive technologies including artificial wombs and cyborg
maternal figures are embedded in patriarchal, heteronormative, and technophobic discourses
(Veysey, 2024). In this sense, representations of artificial reproduction do not only reflect
social anxieties but also shape how emerging technologies are interpreted in relation to

bodies, social change, family life, and ethics.

However, a critical gap remains in the extant literature: while scholars have extensively
debated the macro-ethical dimensions of reproductive labour and market legitimation, there is
a lack of enquiry into the micro-level relational dynamics. Current discourse remains largely
biocentric, focusing on the artificiality of the womb while overlooking the relationality involved
in a robot-surrogate. Crucially, although the ethics of care has been productively mobilised to
evaluate carebots in elderly and disability contexts (Chan, 2020; Yuan, Coghlan, & Lederman,
2023), it has not yet been extended to the case of robotic surrogacy and co-parenting. This
omission matters for three reasons. First, care ethics offers the most developed normative
vocabulary for capturing the attentiveness, responsiveness, and embodied responsibility that
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distinguish reproductive caregiving from other forms of service delivery and is therefore
uniquely suited to interrogating whether a non-human agent can plausibly occupy that role.
Second, without such a lens, public and policy debate risks defaulting either to a techno-
optimistic functionalism (i.e., the robot ‘works’, therefore it is acceptable) or to essentialist
rejection (only human bodies can care), neither of which clarifies the conditions under which
delegation might be morally tenable. Third, applying care ethics to robot surrogacy makes
visible the asymmetries of vulnerability, dependence, and power that any caregiving
arrangement carries. These asymmetries can otherwise be obscured when the analysis stops
at the womb itself. Addressing this gap is therefore crucial for any credible evaluation of robotic
surrogacy that can inform design and policy. The next section introduces Attachment Theory
as a complementary theoretical lens to evaluate how technological mediation can reconfigure

the foundational, intimate relationships of the family unit.

2.2. Robotic co-parenting and attachment

Attachment theory offers a useful lens for examining robotic co-parenting because it specifies
the relational conditions through which infants and children develop security, trust and
expectations of care. The attachment bond formed between an infant and their primary
caregiver is widely understood to lay the foundation for later personality development, mental
health, and patterns of intimacy and commitment in adulthood (e.g. Bowlby, 1969; Ainsworth
& Bowlby, 1991; Schore & Schore, 2008). During early childhood, attachment is primarily
unidirectional, as caregivers offer nurturing and protection without anticipating reciprocity. In
contrast, adult attachment relationships are typically characterised by mutuality, where both
individuals provide and receive emotional support (Ainsworth, 1978; Hazan & Shaver, 1994).
For the purposes of this study, the most relevant insight is that secure attachment depends
less on biological status alone than on caregiving that is experienced as sensitive, available,

consistent and predictable (Bowlby, 1969; Ainsworth et al., 1978).

This is a pre-print and has not been peer reviewed.



This distinction matters because the assumed natural link between giving birth and immediate
attachment has been questioned in recent research. Suarez et al. (2022) discuss mothers of
premature infants were initially not feeling like parents and their parental identity strengthened
as they became more involved in caregiving. In a similar context, Valiaho et al.’s (2023) study
demonstrates the importance of parent-infant closeness and parental participation in infant
care as essential elements enhancing parent-infant bonding. Research on foster care also
shows that children can form secure attachments with carers beyond the biological parent,
including in later childhood and adolescence (Fernandez, 2009; Joseph et al., 2014; Sprecher,
2023). Raikes et al. (2019) challenged the primary assumption of attachment theory that
nonparental caregiving would disrupt the primary mother-child attachment bond, based on the
assumption that maternal attachment formed the basis for all subsequent attachments.
Instead, they frame an extended attachment theory that explains how children can form
secondary attachments with nonparental caregivers, if the caregiving is sensitive, contingent,

consistent, and predictable (Raikes et al., 2019).

Attachment figures of humans may change over time, with various figures being able to fulfil
people’s attachment needs (Hazan & Shaver, 1994). This evolution also implies that robots
could be attachment figures over the course of human development, just like siblings taking
over this role when necessary. This extended view creates an important opening for analysing
robotic caregiving as attachment is not limited to living beings (Wan & Chen, 2021). As robotic
agents become more socially interactive and emotionally intelligent, humans are increasingly
forming attachments to them (Odekerken-Schrdder et al., 2020). The attachment to robotic
agents is shaped by not only social attributes (e.g., interactivity, natural speech, aesthetics)
and technical attributes (e.g., accuracy, connectivity, personalisation) of the agent but also the
social and technological anxiety humans experience (Kang et al., 2024), especially when
bonding with care-capable agents in domestic life. For example, Deng et al. (2024) show that

social anxiety can shape preference for Al where interpersonal evaluation feels threatening.
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With advanced Al, robots can simulate social behaviours that lead humans to perceive them
not just as tools, but as surrogate family members (Jiang et al., 2025; Kramer et al., 2025;
Robertson, 2007). Participants reported higher attachment when the robot was role-playing
as a caregiver rather than the receiver (Kim et al., 2013) or when they were more proactive
than their counterpart (Youssef et al., 2015). Randall et al. (2019) demonstrated that
individuals consistently view robots as a source of companionship, with many likening it to a
family member or loved one. Weiss et al. (2009) pointed out that grown-ups are more sceptic
towards these intense relationships with robots while for children positive emotions lead to
longer and more intense interaction with robots. Consistent, long-term interaction with robots
can foster trust and emotional bonds, much like the caregiving that builds secure attachments
in child development (Ainsworth et al., 1978; Bowlby, 1969). The controversy around robot-
assisted childcare is fundamentally about interference with the child—caregiver attachment
bond, which attachment theory treats as the foundation for later personality, mental health,

and intimate relationships.

The controversy around robot-assisted childcare therefore centres on the difference between
secondary support and primary substitution. Philosophical accounts of childcare robots
suggest that when a parent delegates everyday nurturing to a machine, the child may interpret
this withdrawal of time and presence as evidence of diminished love, regardless of how warm
or ‘fatherly’ the robot appears (Ho, 2022). Even when caregivers genuinely believe that a robot
could provide superior care, critics argue that -unless there are compelling constraints- loving
parents have a moral obligation to improve their own caregiving rather than delegate it,
reinforcing the view that robots may assist but cannot fully replace human parents (Ho, 2022).
Petters et al. (2010) argue that robots are unlikely to serve as competent primary attachment
figures even if they provide routine supervision and care. Attachment-like security continues
to centre on human carers, and it is the perceived availability and responsiveness of these
human figures (not the robot’s performance) that will primarily determine whether children

develop secure or insecure attachment patterns (Petters et al.,, 2010). Although children
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readily form apparently genuine bonds with interactive robots, Sharkey and Sharkey (2020)
contend that current systems lack the nuanced, context-sensitive responsiveness needed for
secure attachment, so extended or near-exclusive robot care risks insecure or even
pathological attachment patterns and may need to be treated as a form of neglect rather than

a benign substitution of labour.

From a family-systems perspective, a social robot effectively becomes part of the household
system, influencing and being influenced by parenting practices, family rituals and values,
which suggests that robot caregiving is likely to reconfigure existing attachment relationships
within the family rather than simply adding a neutral extra carer (Cagiltay et al.,
2023).Likewise, Rabb et al (2022) argue that people may form attachments to non-human
figures when human attachment figures are perceived as unreliable, unavailable, or
insufficient. However, robot carers are ultimately embedded in corporate incentive structures
rather than in caregiving instincts, which may further undermine children’s and parents’ sense
that these agents are truly committed attachment figures (Bryson & Bogani, 2021). Robotic
co-parenting should be understood as a possible reconfiguration of attachment roles,
caregiving responsibility and family boundaries. This provides the conceptual basis for
examining when prospective users interpret robots as acceptable secondary supports and

when they reject them as illegitimate substitutes for primary human attachment relationships.

3. METHODOLOGY

3.1. Research Design

We adopted a multi-method qualitative approach via online interviews and in-person focus
groups with pre-determined cohorts. We used Al-enabled interviewer MimiTalk developed by
the Generative Al for Research Initiative (GAIForResearch, n.d.). We chose this multi-method,
Al-mediated qualitative design for three reasons. First, robotic surrogacy and co-parenting are
anticipatory phenomena, as few prospective users have direct experience with the technology,

so an interview format that elicits imaginaries and moral reasoning is appropriate (Vila-
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Henninger et al., 2024). Second, the topic is intimate and potentially stigmatising, therefore
speaking to a non-human interviewer can reduce social desirability and embarrassment when
participants disclose private reproductive or relational preferences (Chopra & Haaland, 2023).
Existing evidence also suggests that Al-enabled interviews can produce comparable
information entropy and semantic coherence to human-led interviews (Liu & Yu, 2024). Third,
combining Al-mediated interviews with in-person focus groups enabled methodological
triangulation. Interviews maximised breadth and anonymity, while focus groups surface
argumentation, disagreement and collectively negotiated moral positions that mirror different
groups (students, parents, middle-aged people without kids, and older adults) are likely to
evaluate these technologies in practice (Terry et al., 2017). Before data collection took place,
the study received ethical approval from [EDITED TO ENSURE ANONYMITY]. Data collected

via interviews and focus groups was later analysed by using thematic analysis.

3.2. Sampling

We conducted 40 online automated interviews with UK-based adults recruited via the Prolific
platform. Compared to alternatives, Prolific Academic produces higher data quality and a
much more diverse participant pool (Peer et al., 2017). Participants were compensated in
accordance with the suggested wage at the time of data collection. Interview participants
ranged from 19 to 80 years old, with an average of 44 (the average age in the United Kingdom
is 40.5 years old as of 2024). Gender distribution was 21 female participants and 19 male
participants. To identify participants for the focus groups we used purposive sampling, in
particular maximum variation (Palinkas et al., 2015) to gather different perspectives on the

potential adoption of humanised robots within surrogacy and co-parenting roles.

In the next round of data collection, we conducted four in-person focus groups with students,
parents, middle-aged people and older adults. All focus group participants were UK residents
and were recruited via social media and physical flyers. There were 15 female participants

and 7 male participants in total, with a balanced gender distribution across groups. The
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average age was 42 years old. (Appendix 1 Table 1 and 2 provide a summary of the
demographics of participants in the online interviews and focus groups with pseudonyms to

protect the identity of participants.)

3.3. Data Collection

Before starting the interview and the focus groups, all participants provided informed consent.
Following a pilot in January 2025, the interviews were conducted in February 2025 and lasted
an average of 24 minutes. Focus groups were conducted in-person on university grounds
between March - November 2025. In total, the four focus groups lasted 6 hours and 14
minutes with an average duration of 1 hour and 33 minutes. To set the scene, two scenarios
related to robots as surrogates and robots as co-parents were introduced to participants (see
Appendix 2). The focus groups were recorded and transcribed with Otter.ai. The transcripts

were then manually verified for accuracy by a member of the research team.

3.4. Data Analysis

The data from both the online interviews and the focus groups was analysed by using thematic
analysis (Terry et al., 2017) by two of the authors to ensure validity. We used NVivo software
to help with the coding process and theme development. The analysis involved an iterative
process of data immersion, systematic coding by two coders, and theme development. This
method was selected for its theoretical flexibility, allowing for a rich and detailed account of
the data that also considers the researcher's active role in knowledge production. The coding
adopted an abductive approach, a research strategy that starts from surprising or puzzling
observations and seeks the most plausible explanations for them. Rather than strictly testing
existing theories (deduction) or building theory solely from data (induction), abduction moves
back and forth between empirical evidence and theory. Researchers use this iterative process
to refine concepts, generate new theoretical insights, and develop explanations that best
account for both the observed data and relevant theory (Vila-Henninger et al., 2024). In line
with Braun and Clarke (2019), the thematic process aimed to identify both semantic and latent
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meanings related to our research questions. The following section presents the findings and

discusses them in relation to the existing literature.

4. Findings and Discussion

4.1. Forecasting benefits of using robots for surrogacy and co-parenting

Our study shows that there is a relative acceptance of the introduction of this new technology
in the context of assisted reproduction and child rearing. Some participants argued that

surrogate robots are an evolution of IVF technologies and the use of incubators:

“... we do various methods now IVF and the like to help nature along so yes thinking
ahead why wouldn't we use technology to help grow a baby so to speak yes form a

surrogacy so it's certainly something that's interesting to think about”. (Sergi, 65, HS)

“l suppose we already do IVF... We put premature babies in an incubator, so .. the

lines are kind of blurred anyway”. (Mary, 42, PG)

Research suggests that surrogate robots could possibly support infertile families, alleviate
loneliness, and extend reproductive possibilities (Seetharaman, 2025). By building on the
foundations laid by assisted reproductive technologies (Meseguer et al., 2012), humanoid
surrogate robots are framed as potentially making reproduction more accessible, inclusive,
and medically controlled (Seetharaman, 2025). Some participants highlighted some of these
benefits, especially in relation to helping same-sex couples to have a child as well as for

women who experience complications affecting their ability to complete a full-term pregnancy:

“I think if the artificial intelligence were that advanced, growing a baby up to full-term,
it could be extremely beneficial for people who cannot have babies, maybe they have
healthy eggs, but their body isn't able to carry a baby. | think it would be a strange but
kind of magical thing to be able to have your own baby without the need of a surrogate.

| think that would be kind of amazing” (Naomi, 37, HS)
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In line with some feminist scholars (e.g., Corradi, 2020), who consider surrogacy as a form of
reproductive agency, one participant claimed that robot surrogacy would beneficial not only to
women who cannot have children but also to women who do not want to go through the often

hard experience of childbirth:

“I think this could be beneficial as some mothers do not want to go through the birthing
process because it's quite traumatising and can lead to long lasting effects on them,
which | understand and can be very mentally challenging. So, I think this could be a

great concept”. (Arantxa, 19, HS)

Although nearly half of the participants were reluctant to the idea of robot surrogacy, some

reported they would consider having a humanoid robot to help with parenthood chores:

“I definitely wouldn't want a robot to carry my baby, but if | was to have a kid and | was
struggling with things like homework, packing the bags, changing nappies, emotional

support, then | probably would use a robot or I'd consider it” (Israel, 25, UG)

Many participants emphasized that a robot co-parent would be particularly helpful for single

parents. For instance:

“I think helping with single parents would be really good because sometimes, as a
single parent, I've been one, you come across questions, self-doubt, and | think having
the robot there just to let you know that you're doing something right, or maybe doing

something wrong, would be good”. (Gissele, 45)

Following this line of argument, other participants also pointed out that a co-parent robot would

be useful to provide emotional support to parent in relation to children’s education:

“I definitely believe that the idea of having a robot support parental decisions and that
kind of thing, help with the children would be very useful. More for like the whole helping
with the knowledge aspect or having someone to talk to when you're worried about

your kids”. (Emily, 25, UG)
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Most participants were inclined to accept humanoid robots to help with household chores and
helping children with their homework. This is line with current research that shows that the use
of learning companion robots for young children is increasingly adopted within informal
learning environments (Ho et al., 2024). Ho and colleagues (2024) argue that if robots take
care of repetitive task, such as reading the same story multiple times, would allow parents to
focus on more personalised interactions with their children. Likewise, some participants
highlighted that using robots to support with practical parental chores, such as cleaning,
cooking and helping children with their homework would allow parents to work more or to free
time to spend more quality time with their children, for example: “I think if a robot can fulfil
practical parental responsibilities to leave a human parent free to do the emotional work which
is arguably even more important” (Helena, 52, HS). Analysed through the lens of care ethics,
this pattern of acceptance is notable: endorsing robotic involvement in what Tronto (1993)
calls the earlier phases of care (caring about by noticing the need, and caring for by assuming
responsibility for tasks) but stop short of the later phases of care-giving, care-receiving and
caring with, unless in very specific cases. For example, a few participants also mentioned that
humanoid robots could serve as co-parents and fulfil some emotional needs from children who

do not receive enough love from their parents:

“I think overall it may be better for the child to have parental love from a robot than to
have no parental love at all and if it means that single parents can be supported then
they can give their child a better environment to grow up in and | think that could be
very beneficial as there are a lot of kids at the moment that aren't getting parental love”

(Carmen, 20, HS).

As observed by DiGioia (2021), children may interact with robots as parental or nurturing
figures if they provide social cues like empathy and warmth. It appears that the openness
towards humanoid robots in these settings are influenced by paradoxical expectations
consumers hold toward them, where the desire for human-like intelligence is often offset by

technology anxiety regarding relational intrusion (Zhu et al., 2023). The issue of children
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potentially bonding with co-parent robots and its negative effect on the emotional attachment
with their biological parents will be discussed in section 4.3. The next section discusses the
main concerns surrounding robot surrogacy and co-parenting, that may hinder their

widespread adoption.

4.2. Ethics of robot surrogacy

These was an ethical polarisation surrounding robot surrogacy in our data. Despite the
potential benefits of robots in supporting gestation and parenthood highlighted in the previous
section, we identified opposing views towards robot surrogacy and co-parenting, especially
among younger participants, there were a few participants who claim that they did not agree

with surrogacy in general, while others were specifically against robot surrogacy in particular:

“l would not at all consider having a robot to support me. If | am healthy and well
enough to carry a child, | will be doing it myself. If I'm not, I'll explore other options in
terms of, | don't know, surrogacy, things like that. If that doesn't work out, | would adopt
a child. There is no way that | would be using a robot to grow my child. Also, no, just

absolutely no way. Absolutely no way. This is actually crazy. (Cecile, 24, UG)

By contrast, Kristina (65, PG) voices a more permissive, harm-based stance, willing to endorse
robotic gestation providing there are no scientific or medical risks: “Providing there are no
scientific or medical reasons why it's unsafe, it seems like a really excellent idea. | don't see
any problems with it ethically”. This split mirrors the broader surrogacy debate, where some
frame surrogacy in terms of autonomy and reproductive choice, while others foreground
exploitation, commodification and threats to the integrity of motherhood and family (Rashid et

al., 2024).

The exploitation concerns are especially visible in the way some participants contrasted robot
surrogacy with human surrogacy. They treat robot womb as the less harmful option amongst

assisted gestation because it does not expose another woman’s body to risk or potential
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coercion. Some participants explicitly struggled with the morality of using a human surrogate
before concluding that an artificial womb would feel more acceptable, since it avoids placing

emotional and physical burdens on a third party and keeps pregnancy “within parents”:

“I think that (surrogacy) is breaking some natural rules, and instead of having a mom
surrogate, | think that this scenario (robot surrogacy), for me, looks a bit more
acceptable, because when you grow a baby in a womb, then that connection will be
forever for both mom and child. So instead of having that break, because the
surrogates will give the babies, and then, with nobody has any studies how that person
is behaving long term, was the impact nobody did, at least | didn't see any of them.”

(Lorena, 39, PG)

“... but instead of using a surrogate and pushing on what to eat, what to do, how to
move, | don't know so many things that you hear about, and hear lots of the stories
you have that thing in your home, and you're seeing the child develop. It's both you
and your husband. You're not intervening with anyone's life. That's brilliant.” (Aurora,

50, PG)

Lorena and Aurora imagine robot surrogacy as a way to reap the benefits of assisted
reproduction without enlisting another woman’s body as the site of contractual labour. For
these participants, the key advantage of robot surrogacy lies in eliminating the embodied
vulnerability and emotional risk placed on human surrogates. This maps onto feminist critiques
of commercial surrogacy as the “outsourcing” or “rental” of a womb that transforms
economically disadvantaged women into reproductive workers for wealthier clients (Rashid et
al., 2024). Some participants explicitly linked these issues to transnational surrogacy markets
in the global South, echoing concerns about reproductive outsourcing and stratified

reproduction (Kessler, 2009):

“I'm going back to my global south countries, where a lot of women do this task, and

they are doing it out of compulsion, because it's a lot of money, yeah, and they do it.
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But then when you carry a child for nine months, you do get emotionally attached and
but your family forces you to do it, so you do it. So, there are a lot of emotional stuff

that goes on there, and many women, they really lose it”. (Astrid, 59, PG)

These accounts are striking from a care-ethics standpoint because they invert the usual
reading of robot surrogacy as a displacement of human care. For some participants (Lorena
and Aurora), the robotic womb is preferable precisely because it removes the asymmetric
vulnerability that surrogacy imposes on a third caregiving body, echoing care-ethics concerns
about the power and dependency asymmetries embedded in any caring arrangement (Krause,
2017; Banerjee & Sharma, 2023). Yet, as the subsequent quotes show, the same participants
withdraw their support once the robot is imagined occupying a relational rather than purely
gestational role. Care ethics helps explain this apparent contradiction: what is being protected
is not the human womb as such, but the moral integrity of the caring relationship, removing
one source of relational harm (surrogate exploitation) is acceptable, whereas substituting the

relational practice itself with a non-human agent is not.

Other participants expressed their concerns of robot surrogacy through a precautionary lens,
focusing on the experimental status of such technologies and the moral costs of testing them
on future children. Several worried that unknown side-effects and failures and framed this as
unacceptable even when they acknowledged the medical potential of artificial wombs. This
language of experimentation and harm dovetails with broader concerns about AWT as a site
where scientific ambition may outpace ethical oversight, with unknown long-term
consequences for gestated children (Graham, 2002; Savona-Ventura & Grech, 2014). While
legal and bioethical debates highlight children’s rights to health and identity (Van Oosbree &
Von Wald, 2023), our participants emphasise a more intuitive form of the precautionary

principle: if a procedure is still “in testing”, it is wrong to expose future babies to it.

“...Testing that these robots are gonna have to go through and also to be able to know

if they could carry a baby, that's unethical, because what's happened to these babies,
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it's just like it's just harming them, whereas you know that through like, surrogacy, the
baby's gonna be okay. Or, like, whether it's adoption or you know that baby isn't being

harmed by a test, the process is still in testing”. (Olaya, 23, UG)

Beyond the clinical risks, the possible adoption of robotic surrogates is hindered by a
perceived human identity threat, as the automation of gestation is viewed as an intrusion into
a uniquely human domain that risks collapsing the boundaries between the 'natural’ and the
artificial (Sindhwani et al., 2024; Chang et al., 2023). In addition, child-centred ethics also
surfaced in worries about origins, kinship and the “right” family form. Lina, who identified as
being in a same-sex marriage, drew on her own deliberations about assisted reproduction to
question where eggs and sperm would come from, whether donors would be known, and how

this would affect the child later on.

“..So, where's the egg coming from? Does the baby have to know the father, or know
the mother, or, you know? So those are things. For me, it's not the, in a way fit's a
machine’, although is only that one thing that we can do right now? But for me, it's

more that kind of the impact on the child later.” (Leticia, 55, UG)

Bioethical discussions increasingly recognise a child’s interest in knowing their genetic and
gestational origins and in having access to stable caregiving relationships (van Oosbree &
Von Wald, 2023). Our participants extend this concern into the robotic domain, questioning
not only who supplies the gametes but also whether it is just for affluent would-be parents to
use robots as a route to parenthood that sidesteps relational commitments to other adults, in
line with the study conducted by Singh et al. (2022). Thomas framed robot-enabled solo
parenthood as an indulgent choice that infringes upon the child’s presumed right to a “proper”

family structure:

“For very selfish reason, reasons someone can decide, ‘oh, | want to have a child, but
I don't want to bother with a relationship with somebody else, and | just want to buy a

robot because | can afford it". But, and as a previous case, again, you are infringing of
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the rights of the child. You know, the child to have mother, and to have a parent and
you know, who is going to take the role of some other. So, I think again, it this is, this
is probably the one that, yeah, caused me most concerns, ethical concerns, because
the fact that somebody is taking that right, natural right, from a child that way, | think

that is makes it quite unethical to me”. (Thomas, 55, UG)

These intuitive moral objections reflect ethical frictions among participants, such as discomfort
with the opacity of robotic decision-making (Fischer & Frennert, 2025). In line with existing
literature, some aspects of reproduction (i.e., reducing medical risk) may legitimately be
technologized, while the relational and identity-defining aspects of pregnancy and parenting

raise deeper ethical questions (Veysey, 2024).

4.3. Breaking the parent-child bond

From an attachment theory point of view, the recurrent objections raised by participants
included elements of replaceability, absent reciprocity, opaque caregiving, and a fear that the
child will form a primary bond with the wrong figure, these fears map directly onto failures of
the sensitive, contingent, consistent and predictable caregiving on which secure attachment
depends (Bowlby, 1969; Ainsworth et al., 1978; Raikes et al., 2019). In intimate contexts such
as co-parenting, humanoid robots may be perceived as creepy or unsettling rather than
supportive, because their near-human appearance can trigger discomfort explained by the
uncanny valley theory (Kim et al., 2022). Many participants described that surrogacy carried

out by humanoid robots as well as co-parenting would be weird.

Safety issues in childcare were also highlighted by some participants, claiming that “robots
could become violent or dangerous” (Kristina, 65F) due to malfunction, which could potentially
harm children. Other potential negative outcomes included unknown psychological effects on
children engendered or reared by robots, as discussed in the previous section, as well as lack
of proper parental guidance by co-parent robots as compared to human parents. However,

the main concern raised in both interviews and focus groups was related to the disruption of
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the child-parent bond. Findings suggest that introducing humanoid robots into intimate
domains like pregnancy and co-parenting may disrupt, weaken, or replace core human-to-
human connections, in this case, the child-parent connection. It implies a concern that reliance
on robots could reduce emotional reciprocity, empathy, and shared responsibility between
people, potentially undermining trust, attachment, and the relational processes that

traditionally sustain child-parent bonds. For example:

“A negative could be that you could potentially move away that natural bonding that a
female would have given birth, natural birth. There is a bond there that | don't believe
can be produced so that would not be there. I'm pretty sure that's the case”. (Sergi, 65,

HS)

Participants repeatedly anchored their objections in the idea that supposedly natural
pregnancy in human womb and consecutive early caregiving generate a unique, irreplaceable
bond between mother and child. These perspectives echo classic attachment theory’s
emphasis on early caregiver-infant interactions as foundational for later socio-emotional
development (Bowlby, 1969; Ainsworth et al., 1978). Yet empirical work shows that secure
attachment can form in diverse configurations, including premature infants in intensive care
and non-parental caregiving (Suarez et al., 2022; Raikes et al., 2019), so our participants’ view
draws a sharper line between gestational experience and the real bonding than contemporary
attachment research, which increasingly distinguishes biological maternity from relational

caregiving.

A second cluster of concerns focused on the possibility that co-parent robots involved in daily
care, would displace human parents as primary attachment figures. Several participants
worried that children would come to see the robot, rather than their human carer, as their real

parent:
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“My only concern would be that the child would, maybe small children, will do this, they
would begin to think that that was their parent and that could take away from the

emotional bond that a child has with its human parent.” (James, 74, PG)

“It can create some sort of misalignment when it comes to aftachment between the
robot and the child. Growing up, the child can sort of see the robot more as a parent,
just because they've been taught more by them rather than their own parents. This can

cause a lot of chaos in the future.” (Penelope, 21, UG)

The fear that robots might displace human parents as primary attachment figures could further
exacerbated by the fact that adult humans are increasingly forming functional and emotional
bonds with Al based on their technical accuracy and interactivity (Kang et al., 2024). The fear
is not only that robots might fail as carers, but that they might succeed too well in eliciting
infant affection, assuming a zero-sum model of attachment. Overall, they assumed that a
strong bond with a robot will take away from the bond with human parents and distort children’s
internal working models of what counts as a real authentic relationship. This view sits uneasily
alongside extended attachment accounts in which children can maintain multiple secure

attachments with nonparents if the caregiving is consistent and sensitive (Raikes et al., 2019).

Several participants drew analogies between robot co-parents and the practices in outsourcing
childcare to servants or nannies in the past: “... it's not that much different from, you know,
children being raised by the servants in the past. And that obviously then led to the difficulties
in having close relationships with their actual parents.” (Theo, 46, UG) as well as a negative

perspective in case of losing the bond:

“It's like that with nannies? Like children go very attached, you know, and they invite
them to their weddings and graduation. What happens if the robot is not longer
needed? Are we just gonna get rid of it? Or is that quite cruel to the child? It's just all

of a sudden take away something that's probably been like a, probably more a mother
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than her mama. To her, she's never around, yeah, that's quite cruel. That would to her,

surely, that'll feel like someone's died. (Katia, 22, UG)

The ethical problem therefore is magnified by the replaceability and commodified status of
robots. A co-parent robot can easily be switched off, upgraded or resold, in line with Veysey’s
(2024) reading of robotic parents as commodified carers embedded in capitalist logics.
Designing robots to provide quasi-parental warmth while remaining disposable products risks
normalising a model of caregiving where attachment is engineered for user engagement but

can be terminated at will.

5. Conclusions

5.1. Theoretical Implications

This research answers the call for more interdisciplinary scholarship to explain technological
change (Li et al., 2026) by bridging robotics, psychology and ethics. We extend attachment
theory by including humanoid robots as possible surrogate, caregiver or co-parent figures.
Prior attachment research shows that secure bonds may form through sensitive, contingent
and predictable nonparental care (Bowlby, 1969; Ainsworth et al., 1978; Raikes et al., 2019).
Our findings show that prospective users do not automatically extend this logic to robotic
carers: robotic caregiving becomes morally contested when it is perceived to replace rather

than support primary human attachment.

Second, we extend the ethics of care framework beyond care bots in elderly and disability
settings (Chan, 2020; Yuan, Coghlan & Lederman, 2023) into the previously unexplored
domain of robotic surrogacy and co-parenting. Existing care-ethics work assumes a relatively
stable cared-for subject whose needs the robot supplements; reproductive and early-parenting
contexts differ in that the relational subject is being constituted, and the caring bonds at stake
are foundational. Our participants morally evaluated robotic surrogates and co-parents not

only against criteria of technical competence, but against the phases of caring about, caring
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for, care-giving and care-receiving (Tronto, 1993, 2013). In the reproductive domain, this care-
ethics framing exposed a moral inversion: participants endorsed the robotic womb as
preferable to human surrogacy because it removes the asymmetric vulnerability imposed on
a third caregiving body, yet withdrew that endorsement once the same technology was
imagined occupying a relational rather than purely gestational role. This suggests that what
care ethics protects in reproduction is not the human womb as a biological site, but the moral
integrity of the caring relationship being constituted through gestation, such that relieving one
source of relational harm (i.e., surrogate exploitation) becomes acceptable while substituting
the foundational caring bond itself does not. Robotic surrogacy therefore stands as a
theoretically distinctive case in which care ethics must reckon both with the embodied burdens
that reproductive labour places on human surrogates and with the relational scaffolding
through which parental attachment is first formed. When looking at robots as co-parents, what
participants reject is not the robot's incapacity to perform parenting tasks; many accept its
functional contribution in principle. What emerges as a barrier is the robot's perceived inability
to embody the attentiveness, embodied vulnerability and reciprocal moral commitment that
constitute caregiving as a moral practice rather than a service. Adoption resistance is therefore
reframed not as generalised technology anxiety nor a deficit of perceived usefulness, but as
a normative judgement that the robot fails to qualify as a participant in a relational care
practice. Third, we contribute to the experiential ethics research on Al and robotics (Fischer &
Frennert, 2025) by showing that, in reproductive and parenting contexts, ethical concern is not
only about data, safety or accountability, but also about whether robotic systems are perceived
to dehumanise care, commodify attachment or simulate parental presence without genuine
reciprocity or emotional commitment. Together, these contributions reposition robotic
surrogacy and co-parenting adoption as theoretically significant cases through which the
boundaries of attachment, care and human identity are negotiated under conditions of

technological change.

5.2. Implications for social change
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Our study challenges the zero-sum model of attachment often assumed in technophobic
discourses (Rabb et al., 2022). Our findings suggest that a boundary line for Al adoption is
crossed not when machines take over physical labour, but when they threaten to erode the
relational foundations of parenting and reproductive settings. Findings suggest that
introducing humanoid robots into intimate domains like pregnancy and co-parenting may
disrupt, weaken, or replace core human-to-human connections, in this case, the child-parent
connection. It implies a concern that reliance on robots could reduce emotional reciprocity,
empathy, and shared responsibility within families, potentially undermining trust, attachment,
and the relational processes that traditionally sustain child-parent bonds. The findings show a
pattern of conditional openness to functional technological assistance, paired with strong

moral resistance to relational substitution in reproduction and childcare (Figure 1).

/ UTILITY ZONE \ / RESISTANCE ZONE \

Relational substitution
Functional assistance (moral resistance)
(conditional openness)
*  Primary attachment figure role.
Precautionary moral framing. ¢ Mother-child gestational bond.
[Relpifie ke * Parent-child bond
Commodification of care. replacement.

Em?tional Supr’rt ‘9 Parents * Emotional reciprocity and
Equity access disparities empathy

¢ Repetitive household chores.

* Homework/cognitive support.

¢ Reassurance for parental
decisions

* Compensating for absent
parental love

* Single-parent emotional

scaffolding. Functional = Relational shift triggers

identity threat Outcome: REJECTION
\ Outcome: ADOPTION /

Care
receiving
MODERATORS shifting the boundary

Single parenthood / Infertility or medical risk / Same sex LBTQ+ parenting / Perceived exploitation dynamics (e.g. surrogacy)

Caring Caring Care-
about for giving

FUNCTIONAL ASSISTANCE RELATIONAL SUBSTITUTION

Figure 1. Human identity threat framework for adopting robotic surrogacy and co-parenting.

This pattern also characterised discussions about parenting robots. Participants accepted
robots as ethically permissible when framed as extensions of domestic and assistive tools that
relieve parental overload, particularly for single parents, but not as substitutes for parental
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presence. Concerns about malfunction, safety and unknown psychological effects on children
were also raised, though the dominant worry across interviews and focus groups was the

disruption of the child-parent bond.

There are several implications for social change from our findings. Firstly, as humanoid robots
transition into the private sphere, firms and policymakers must navigate this shift. Mass
adoption of robotic surrogacy and co-parenting could remain a long-horizon prospect,
constrained by the moral resistance our framework identifies and by tightening regulatory
regimes, particularly in surrogacy where transnational legal divergence is narrowing the
conditions under which any human, let alone robotic, gestation may legitimately occur
(Marinelli, 2024; Valc, 2025). An evolution of the legal landscape is therefore needed before
mass deployment is feasible, alongside frameworks for product liability and distributed
accountability across designers, manufacturers and users to address potential technological
neglect or attachment disorders that might arise if humanoid robots ever enter these spaces.
There are also other practical implications for other sectors such as healthcare and education.
Robot surrogacy and the framing of it as an IVF extension could increase the adoption of the
technology since there is already some social legitimacy for the former (Malina et al., 2021).
In educational settings across the spectrum, humanoid robots with parental capabilities might
offer support not only to parents, but also to a sector that in certain countries struggle to

continue recruiting in these fields (UNESCO, 2025).

5.3. Limitations and Future Research Agenda

While our study offers an exploratory look into perceptions of robot surrogacy and co-
parenting, several limitations suggest avenues for further investigation. First, the UK-only
focus may not capture other cultural or religious contexts, where views on reproduction and
family vary significantly; future research could employ cross-cultural designs to track how
perceptions evolve as humanoid technology becomes more accessible. Second, the

psychological effects on children gestated or reared by robots remain speculative given the
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novelty of AWT; future studies could use infant simulators or longitudinal tracking to move
beyond "imaginaries" toward evidence-based developmental data. Finally, future work should
examine the impact of these technologies on broader family subsystems, including sibling
dynamics and intergenerational care. Table 3 outlines a research agenda for future

researchers to explore the scope of robotic surrogacy and parents further.

Table 3. A Research Agenda to Explore Robotic Surrogacy and Parenting

Research Theme Core Findings Key Investigation Areas
e How does the externalisation of
Participants reframe pregnancy into a commercial
robotic surrogacy as the robotic agent affect the
Commodified Ies§ commodifying authenticity of the biological
gestation and option than human _ bond? .
disposable care surrogacy yet remain e How do pricing models for
alarmed by robots' robotic surrogates (one-off
replaceable, disposable purchase, lease, subscription)
status shape moral acceptability and
adoption pathways?
Openness to offloading e How are the boundaries of
. repetitive tasks relation substitution
Rellzal{(::)Cr:gqﬁ![i\rgfécy (homevyork, cleaning) constructed in the mind of the
but resistance to service users?

relational substitution.

e Can robotic carers be designed
so that extended interaction
produces secure secondary
rFoebaort;hva\l/?IICgi-sp;;igt attachments  rather  than
human carers as the insecure or pathological ones?
Attachment primary attachment e How does extended robot care
reconfiguration in fiqure an that robot reshape children's internal
family systems rSpIaceabiIity will working models of self, others
repeatedly rupture the and "authentic" relationships?
child—caregiver bond e What happens to attachment
continuity when a robot is
upgraded, retired, replaced or
recalled mid-childhood?

To conclude, the successful integration of robotic surrogacy and parenting depends not merely
on technical advancements but on systemic alignment between designers, policymakers and
users to ensure that innovation enhances rather than erodes the empathetic and reciprocal
foundations of intimate human life, contributing to debates that will sit at the forefront of human-

robot co-evolution in the years to come.

This is a pre-print and has not been peer reviewed.



REFERENCES

Ainsworth, M. D. S., Blehar, M., Waters, E., & Wall, S. (1978). Patterns of attachment.

Psychology Press and Routledge Classic Editions. https://psycnet.apa.org/doi/10.1037/0003-

066X.46.4.333

Baig, R. (2025). China develops pregnancy robot to aid infertile families. [online] Motherly.

Available at: https://www.mother.ly/getting-pregnant/china-develops-pregnancy-robot-to-aid-

infertile-families/ [Accessed 15 Sep. 2025].

Banerjee, A., & Sharma, P. (2023). Animating the affect—care—labor link in the wake of “the
Surrogacy (Regulation) Bill”: Care ethics and policymaking on Indian surrogacy. Hypatia,

38(3), 511-530. https://doi.org/10.1017/hyp.2023.74

Bowlby, J. (1969). Attachment and loss: Volume I: Attachment (pp. 1-401). The Hogarth Press

and the Institute of Psycho-Analysis.

Bryson, J. J., & Bogani, R. (2021). The future of robot nannies. Wired. [website]. Available at

https://www.wired.com/story/roboto-nannies-ethics-liability/ [Accessed 16-01-2026].

Cagiltay, B., Mutlu, B., & Kerr, M. L. (2023). Family theories in child-robot interactions:
understanding families as a whole for child-robot interaction design. In Proceedings of the

22nd Annual ACM Interaction Design and Children Conference (pp. 367-374).

Chan, G. K. Y. (2020). Trust in and ethical design of carebots: The case for ethics of care.
International Journal of Social Robotics, 13(4), 629-645. https://doi.org/10.1007/s12369-020-

00653-w

Cheok, A.D. & Zhang, E.Y. (2019). Human—Robot Intimate Relationships. Human-Computer

Interaction Series. Cham: Springer International Publishing. https://doi.org/10.1007/978-3-

319-94730-3

This is a pre-print and has not been peer reviewed.


https://psycnet.apa.org/doi/10.1037/0003-066X.46.4.333
https://psycnet.apa.org/doi/10.1037/0003-066X.46.4.333
https://www.mother.ly/getting-pregnant/china-develops-pregnancy-robot-to-aid-infertile-families/
https://www.mother.ly/getting-pregnant/china-develops-pregnancy-robot-to-aid-infertile-families/
https://doi.org/10.1017/hyp.2023.74
https://www.wired.com/story/roboto-nannies-ethics-liability/
https://doi.org/10.1007/978-3-319-94730-3
https://doi.org/10.1007/978-3-319-94730-3

Chopra, F., & Haaland, I. (2023). Conducting qualitative interviews with Al. CESifo Working
Paper No. 10666. Available at:

https://papers.ssrn.com/sol3/Delivery.cfm?abstractid=4583756 [Accessed 01-09-2025].

Cole, S., & Banerjee, S. B. (2013). Morally contentious technology-fields: The case of

biotechnology. Journal of Business Ethics, 115(3), 555-574. https://doi.org/10.1007/s10551-

012-1416-1

Corradi, C. (2020). Motherhood and the contradictions of feminism: Appraising claims towards
emancipation in the perspective of surrogacy. Current Sociology, 69(2), 158-175.

https://doi.org/10.1177/0011392120964910

Creed, B. (1993). The monstrous-feminine: Film, feminism, psychoanalysis. Routledge.

http://dx.doi.org/10.4324/9781003006756

DeFalco, A. (2025). Reading Robots: Representation, Interpretation, Design. Culture, Theory

and Critique.

DeFalco, A., & Dolezal, L. (2023). Raised by robots: imagining posthuman “maternal” touch.
In Mapping the Posthuman (pp- 115-132). Routledge.

https://doi.org/10.4324/9781003322603-15

Deng, S., Zhang, J., Lin, Z., Yang, H., & Zhang, L. (2024). Insecure attachment on Al service
preference.  Technological = Forecasting and  Social Change, 198, 122946.

https://doi.org/10.1016/j.techfore.2023.122946

DiGioia, A. (2021). Gender and Parenting in the Worlds of “Alien” and “Blade Runner”: A

Feminist Analysis. Emerald Publishing. https://doi.org/10.1108/978-1-83982-940-620210008

Eberl, J. T. (2010). Battlestar Galactica and philosophy: Mission accomplished or mission

frakked up? Blackwell.

This is a pre-print and has not been peer reviewed.


https://papers.ssrn.com/sol3/Delivery.cfm?abstractid=4583756
https://doi.org/10.1007/s10551-012-1416-1
https://doi.org/10.1007/s10551-012-1416-1
https://doi.org/10.1177/0011392120964910
http://dx.doi.org/10.4324/9781003006756
https://doi.org/10.4324/9781003322603-15
https://doi.org/10.1016/j.techfore.2023.122946
https://doi.org/10.1108/978-1-83982-940-620210008

Fernandez, E. (2009). Children’s wellbeing in care: Evidence from a longitudinal study of
outcomes. Children and  Youth  Services Review, 31(10), 1092-1100.

https://doi.org/10.1016/j.childyouth.2009.07.010

Fischer, B., & Frennert, S. (2025). Towards an experiential ethics of Al and robots: A review
of empirical research on human encounters. Technological Forecasting and Social Change,

204, 124264. https://doi.org/10.1016/j.techfore.2025.124264

Fosso Wamba, S., Queiroz, M. M., Hamzi, L., & Trinchera, L. (2023). Robots: Past, future,
and insights of human-robot interaction. Technological Forecasting and Social Change, 197,

122912. https://doi.org/10.1016/j.techfore.2023.122912

GAlForResearch (n.d.). About MimiTalk [website]. Available at:

https://m.gaiforresearch.com/about [Accessed 16-01-2026].

Graham, E. (2002). Representations of the post/human: Monsters, aliens, and others in
popular culture. Rutgers University Press.

https://www.forbes.com/sites/cathyhackl/2025/08/19/are-we-trading-the-attention-economy-

for-the-intimacy-economy-in-the-age-of-ai/

Gunnarsson Payne, J., Korolczuk, E., & Mezinska, S. (2020). Surrogacy relationships: A

critical interpretative review. Upsala Journal of Medical Sciences, 125(2), 183-191.

https://doi.org/10.1080/03009734.2020.1725935

Held, V. (2006). The ethics of care: Personal, political, and global. Oxford University Press.

Ho, H. R., Hubbard, E. M., & Mutlu, B. (2024). It's not a replacement: Enabling parent-robot
collaboration to support in-home learning experiences of young children. In Proceedings of

the 2024 CHI Conference on Human Factors in Computing Systems (pp. 1-18).

This is a pre-print and has not been peer reviewed.


https://doi.org/10.1016/j.childyouth.2009.07.010
https://doi.org/10.1016/j.techfore.2025.124264
https://doi.org/10.1016/j.techfore.2023.122912
https://m.gaiforresearch.com/about
https://www.forbes.com/sites/cathyhackl/2025/08/19/are-we-trading-the-attention-economy-for-the-intimacy-economy-in-the-age-of-ai/
https://www.forbes.com/sites/cathyhackl/2025/08/19/are-we-trading-the-attention-economy-for-the-intimacy-economy-in-the-age-of-ai/

Horsey, K. (2024). The future of surrogacy: A review of current global trends and national
landscapes. Reproductive BioMedicine Online, 48(5), 103764.

https://doi.org/10.1016/j.rbomo.2023.103764

Jiang, C., Guan, X., Zhu, J., Wang, Z., Xie, F., & Wang, W. (2025). The future of artificial
intelligence and digital development: a study of trust in social robot capabilities. Journal of
Experimental & Theoretical Artificial Intelligence, 37(5), 783-795.

https://doi.org/10.1080/0952813X.2023.2263456

Joseph, M. A., O’Connor, T. G., Briskman, J. A., Maughan, B., & Scott, S. (2014). The
formation of secure new attachments by children who were maltreated: An observational
study of adolescents in foster care. Development and Psychopathology, 26(1), 67—-80.

https://doi.org/10.1017/S0954579413000540

Kang, W., Shao, B., Du, S., & Zhu, H. (2024). Investigating voice assistants’ evaluation:
Attachment with a socio-technical systems perspective. Technological Forecasting and Social

Change, 200, 123171. https://doi.org/10.1016/j.techfore.2023.123171

Kim, B., de Visser, E., & Phillips, E. (2022). Two uncanny valleys: Reevaluating the uncanny
valley across the full spectrum of real-world human-like robots. Computers in Human

Behavior, 135, 107340. https://doi.org/10.1016/j.chb.2022.107340

Knight, D., & McKnight, G. (2008). What is it to be human? Blade Runner and Dark City. In S.
M. Sanders (Ed.), The philosophy of science fiction film (pp. 21-38). University Press of

Kentucky.

Kramer, N. C., Lamia, I., Siegert, H., Wenda, F., & Suchmann, L. (2025). Tricking into trusting?
The influence of social cues of a generative Al on perceived trust. ACM Transactions on

Interactive Intelligent Systems, 15(4), 1-17. https://doi.org/10.1145/3771844

This is a pre-print and has not been peer reviewed.


https://doi.org/10.1016/j.rbmo.2023.103764
https://doi.org/10.1080/0952813X.2023.2263456
https://doi.org/10.1017/S0954579413000540
https://doi.org/10.1016/j.techfore.2023.123171
https://doi.org/10.1016/j.chb.2022.107340
https://doi.org/10.1145/3771844

Krause, F. (2017). Caring relationships: Commercial surrogacy and the ethical relevance of
the other. In F. Krause & J. Boldt (Eds.), Care in healthcare: Reflections on theory and practice

(pp. 87-107). Palgrave Macmillan. https://doi.org/10.1007/978-3-319-61291-1_6

Levinson, L., Garcia, G. A., Perez, G., Alvarez-Benito, G., Amores, J. G., Castano-Ocana,
M., ... & Sabanovié, S. (2022). Living with harudkids: child and parent perceptions of a co-
habitation robot for children. In International Conference on Social Robotics (pp. 54-63).

Cham: Springer Nature Switzerland. https://doi.org/10.1007/978-3-031-24670-8 6

Li, B., Ding, K., & Lariviere, V. (2026). Interdisciplinary research and technological
change. Technological Forecasting and Social Change, 225, 124537.

https://doi.org/10.1016/j.techfore.2026.124537

Liu, F. & Yu, S. (2024). Step Further Towards Automated Social Science: An Al-Powered
Interview Platform. Available at SSRN:

https://papers.ssrn.com/sol3/papers.cfm?abstract id=5120349 [Accessed 28-02-2025].

Malina, A., Roczniewska, M., & Pooley, J. A. (2021). Contact, moral foundations or
knowledge? What predicts attitudes towards women who undergo IVF. BMC Pregnancy and

Childbirth, 21(1), 346. https://doi.org/10.1186/s12884-021-03810-9

Marinelli, S., Negro, F., Varone, M. C., De Paola, L., Napoletano, G., Lopez, A., Zaami, S., &
Basile, G. (2024). The legally charged issue of cross-border surrogacy: Current regulatory
challenges and future prospects. European Journal of Obstetrics & Gynecology and

Reproductive Biology, 300, 41-48. https://doi.org/10.1016/j.ejogrb.2024.07.008

Meseguer, M., Kruhne, U., & Laursen, S. (2012). Full in vitro fertilization laboratory
mechanization: toward robotic assisted reproduction?. Fertility and sterility, 97(6), 1277-1286.

https://doi.org/10.1016/j.fertnstert.2012.03.013

Nourbakhsh | (2013) Robot Futures. Cambridge, MA: MIT Press

This is a pre-print and has not been peer reviewed.


https://doi.org/10.1007/978-3-031-24670-8_6
https://doi.org/10.1016/j.techfore.2026.124537
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=5120349
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=5120349
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=5120349
https://doi.org/10.1186/s12884-021-03810-9
https://doi.org/10.1016/j.ejogrb.2024.07.008
https://doi.org/10.1016/j.fertnstert.2012.03.013

Odekerken-Schréder, G., Mele, C., Russo-Spena, T., Mahr, D. and Ruggiero, A. (2020).
Mitigating loneliness with companion robots in the COVID-19 pandemic and beyond: an
integrative framework and research agenda. Journal of Service Management, ahead-of-

print(ahead-of-print). https://doi.org/10.1108/josm-05-2020-0148

Palinkas, L. A., Horwitz, S. M., Green, C. A., Wisdom, J. P., Duan, N., & Hoagwood, K. (2015).
Purposeful sampling for qualitative data collection and analysis in mixed method
implementation research. Administration and policy in mental health and mental health

services research, 42(5), 533-544. https://doi.org/10.1007/s10488-013-0528-y

Piluso, F. (2023). Above the heteronormative narrative: Looking up the place of Disney’s

villains. Semiotica, 2023(255), 131-148. https://doi.org/10.1515/sem-2023-0168

Rabb, N., Law, T., Chita-Tegmark, M., & Scheutz, M. (2022). An attachment framework for
human-robot interaction. International Journal of Social Robotics, 14(2), 539-559.

https://doi.org/10.1007/s12369-021-00802-9

Raikes, H., Raikes, A., Esteraich, J., Encinger, A., Garcia, A. S., Ucus, S., & Escalante, E.
(2019). Nonparental caregiving. In Handbook of parenting (pp. 409-439). Routledge.

http://doi.org/10.4324/9780429433214-12

Rashid, M., Navaid, S., Aman, T., Bano, Z., & Malik, S. (2024). Assisted reproductive
technology surrogacy: an ethical dilemma. In in memory of ethics: A dissection of ethical and
social issues in Pakistani professional healthcare practice (pp. 103-116). Bentham Science

Publishers. https://doi.org/10.2174/97898152238591240101

Robertson, J. (2007). Robo Sapiens Japanicus: Humanoid robots and the posthuman family.

Critical Asian Studies, 39(3), 369—-398. https://doi.org/10.1080/14672710701527378

This is a pre-print and has not been peer reviewed.


https://doi.org/10.1108/josm-05-2020-0148
https://doi.org/10.1007/s10488-013-0528-y
https://doi.org/10.1515/sem-2023-0168
https://doi.org/10.1515/sem-2023-0168
https://doi.org/10.1007/s12369-021-00802-9
http://doi.org/10.4324/9780429433214-12
https://doi.org/10.2174/97898152238591240101
https://doi.org/10.1080/14672710701527378

Savona-Ventura, C., & Grech, V. (2014). Future ethical issues involving reproduction—With
examples from Star Trek. World Future Review, 6(2), 105-113.

https://doi.org/10.1177/1946756714531235

Schore, J. R., & Schore, A. N. (2008). Modern attachment theory: the central role of affect
regulation in development and treatment. Clinical Social Work Journal, 36, 9-20.

https.//doi.org/10.1007/s10615-007-0111-7

Seetharaman, R. (2025). The Future of Parenthood? Examining the Promise and Complexity
of Pregnancy Robots in Reproductive Health. Journal of Medical Systems, 49(1), p.4. doi:

https://doi.org/10.1007/s10916-025-02147-6

Shamsuddoha, M., Nasir, T. and Fawaaz, M.S. (2025). Humanoid Robots like Tesla Optimus
and the Future of Supply Chains: Enhancing Efficiency, Sustainability, and Workforce

Dynamics. Automation, [online] 6(1), pp.9-9. https://doi.org/10.3390/automation6010009

Sharfaei, S., & Bittner, J. (2024). Technological employment: Evidence from worldwide robot
adoption. Technological ~ Forecasting and  Social  Change, 199, 123742.

https://doi.org/10.1016/j.techfore.2024.123742

Sharkey, N., & Sharkey, A. (2020). The crying shame of robot nannies: an ethical appraisal.

In Machine ethics and robot ethics (pp. 155-184). Routledge.

Shenfield, F., Tarlatzis, B., Baccino, G., Bounartzi, T., Frith, L., Pennings, G., Provoost, V.,
Vermeulen, N., & Mertes, H. (2025). Ethical considerations on surrogacy. Human

Reproduction, 40(3), 420—425. https://doi.org/10.1093/humrep/deaf006

Sindhwani, R., Pereira, V., Sampat, B., Shankar, A., Nigam, A., & Salwan, P. (2024). Exploring
barriers to social robot adoption: A mixed-method study in the Indian retail sector.
Technological Forecasting and Social Change, 199, 123923.

https://doi.org/10.1016/j.techfore.2024.123923

This is a pre-print and has not been peer reviewed.


https://doi.org/10.1177/1946756714531235
https://doi.org/10.1007/s10615-007-0111-7
https://doi.org/10.1007/s10916-025-02147-6
https://doi.org/10.3390/automation6010009
https://doi.org/10.1016/j.techfore.2024.123742
https://doi.org/10.1093/humrep/deaf006
https://doi.org/10.1016/j.techfore.2024.123923

Singh, S. K., Dey, A., Putatunda, S., & Singh, M. K. (2022). Artificial Womb Technology: a
roadmap to a changing medico-legal landscape. Journal of Experimental Biology and

Agricultural Sciences, 10, 201 — 210.

Sprecher, E. A. (2023). Understanding long-term fostering relationships: phenomenological
and contemporary attachment theory perspectives (Doctoral dissertation, UCL - University

College London).

Suarez, C., Adair, P., Doherty, N., & McCormack, D. (2022). Exploring Adjustment and
Parent-Infant Relations in Mothers of Premature Infants: Thematic Analysis Using a
Multisensory  Approach. Journal of Pediatric  Psychology, 47(7), 827-839.

https://doi.org/10.1093/jpepsy/jsac007

Terry, G., Hayfield, N., Clarke, V., & Braun, V. (2017). Thematic analysis. The SAGE

handbook of qualitative research in psychology, 2(17-37), 25.

The Research Insights (2025). Global Humanoid Robot Market Accelerates Toward $4.04
Billion by 2030 at 17.5% CAGR- Exclusive Report by The Research Insights. Available at:

https://www.prnewswire.com/news-releases/global-humanoid-robot-market-accelerates-

toward-4-04-billion-by-2030-at-17-5-cagr--exclusive-report-by-the-research-insights-

302488205.html

Tong, Y., Liu, H. and Zhang, Z. (2024). Advancements in Humanoid Robots: A Comprehensive
Review and Future Prospects. IEEE/CAA Journal of Automatica Sinica, 11(2), pp.301-328.

https://doi.org/10.1109/jas.2023.124140

Tronto, J. C. (1993). Moral boundaries: A political argument for an ethic of care. Routledge.

Tronto, J. C. (2013). Caring democracy: Markets, equality, and justice. New York University

Press.

This is a pre-print and has not been peer reviewed.


https://doi.org/10.1093/jpepsy/jsac007
https://www.prnewswire.com/news-releases/global-humanoid-robot-market-accelerates-toward-4-04-billion-by-2030-at-17-5-cagr--exclusive-report-by-the-research-insights-302488205.html
https://www.prnewswire.com/news-releases/global-humanoid-robot-market-accelerates-toward-4-04-billion-by-2030-at-17-5-cagr--exclusive-report-by-the-research-insights-302488205.html
https://www.prnewswire.com/news-releases/global-humanoid-robot-market-accelerates-toward-4-04-billion-by-2030-at-17-5-cagr--exclusive-report-by-the-research-insights-302488205.html
https://doi.org/10.1109/jas.2023.124140

Tsang, E. Y. (2025). Commercial Surrogacy Is not a Secret Handshake: It Is a High-Five: Gay
Fathers in China’s Changing Landscape. The British Journal of Sociology, 76(4), 779-789.

https://doi.org/10.1111/1468-4446.13214

UNESCO (2025). Teacher shortage in Europe: UNESCO and Fundaciéon SM launch the
Spanish edition of UNESCO’s Global Report on Teachers [website]. Available at:

https://www.unesco.org/en/articles/teacher-shortage-europe-unesco-and-fundacion-sm-

launch-spanish-edition-unescos-global-report [Accessed 16-01-2026]

Valc, J. (2025). Towards an international consensus on cross-border surrogacy: The role of
the European Court of Human Rights? Medical Law Review, 33(3), fwaf029.

https://doi.org/10.1093/medlaw/fwaf029

van Oosbree, A., & Von Wald, T. (2023). Gestational Surrogacy and Ethical Considerations.

South Dakota Medicine, 76(2).

Velez, M. P., lvanova, M., Shellenberger, J., Pudwell, J., & Ray, J. G. (2024). Severe
maternal and neonatal morbidity among gestational carriers: A cohort study. Annals of

Internal Medicine, 177(11), 1482—-1488. https://doi.org/10.7326/M24-0417

Veysey, E. M. (2024). Mom-bots and cyborg babies: Artificial life and artificial reproduction in
contemporary science fiction narratives (Master's thesis, Queen’s University). Queen’s

University Library.

Vila-Henninger, L., Dupuy, C., Van Ingelgom, V., Caprioli, M., Teuber, F., Pennetreau, D.,
Bussi, M., & Le Gall, C. (2024). Abductive coding: Theory building and qualitative (re)analysis.
Sociological Methods & Research, 53(2), 968-1001.

https://doi.org/10.1177/00491241211067508

Vint, S. (2020). Vitality and reproduction in Blade Runner 2049. Science Fiction Film &

Television, 13(1), 15-35. https://doi.org/10.3828/sfftv.2020.

This is a pre-print and has not been peer reviewed.


https://doi.org/10.1111/1468-4446.13214
https://www.unesco.org/en/articles/teacher-shortage-europe-unesco-and-fundacion-sm-launch-spanish-edition-unescos-global-report
https://www.unesco.org/en/articles/teacher-shortage-europe-unesco-and-fundacion-sm-launch-spanish-edition-unescos-global-report
https://doi.org/10.1093/medlaw/fwaf029
https://doi.org/10.7326/M24-0417
https://doi.org/10.1177/00491241211067508
https://doi.org/10.3828/sfftv.2020

Weiss, A., Wurhofer, D., & Tscheligi, M. (2009). “I love this dog"— Children’s emotional
attachment to the robotic dog AIBO. International Journal of Social Robotics, 1(3), 243—-248.

https://doi.org/10.1007/s12369-009-0024-4

Yamaguchi, H. (2020). “Intimate relationship” with “virtual humans” and the “socialification” of
familyship. Paladyn, Journal of Behavioral Robotics, 11(1), 357-369.

https://doi.org/10.1515/pjbr-2020-0023

Yuan, S., Coghlan, S., & Lederman, R. (2023). Ethical design of social robots in aged care: A
literature review using an ethics of care perspective. International Journal of Social Robotics,

15(9-10), 1637-1654. https://doi.org/10.1007/s12369-023-01053-6

Zadykowicz, R., Watson, K., Antsaklis, A., & the FIGO Committee on Ethical Aspects of
Human Reproduction and Women’s Health. (2025). FIGO position statement on surrogacy:
Ethical considerations. International Journal of Gynecology & Obstetrics, 171(2), 588-592.

https://doi.org/10.1002/ijgo.70507

Zhu, T., Lin, Z., & Liu, X. (2023). Consumers’ paradoxical expectations of service robots: The
role of perceptions of future anthropomorphic features and technology anxiety. Technological

Forecasting and Social Change, 196, 122830. https://doi.org/10.1016/j.techfore.2023.122830

This is a pre-print and has not been peer reviewed.


https://doi.org/10.1007/s12369-009-0024-4
https://doi.org/10.1515/pjbr-2020-0023
https://doi.org/10.1002/ijgo.70507
https://doi.org/10.1016/j.techfore.2023.122830

Appendix 1 — Details of participants

Table 1. List of interviews’ participants

Name Gender Age Education*
Aarantxa M 19 HS
Carmen F 20 HS
Penelope F 21 UG
Sonia F 24 HS
Julia M 24 uG
Heather F 24 UG
Hugh M 24 PG
Cecile F 24 UG
Margot F 25 uG
Israel M 25 uG
Emily F 25 uG
Camila F 25 uG
Ann F 25 PG
Joan M 29 HS
Vivian M 33 UG
Sven M 33 PG
Steve M 35 UG
Silvio M 37 PG
Sharine F 37 uG
Naomi F 37 HS
Albert M 37 uG
Karen F 38 HS
Biel M 39 HS
Laura F 40 uG
Ron M 41 PG
Mary F 42 PG

Gissele F 45 Not disclosed
Theo M 46 uG
Helena F 52 HS
Corinne F 58 HS
Brian M 61 HS
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Sergi M 65 HS
Mario M 65 uG
Kristina F 65 PG
Donna F 67 HS
Amanda F 68 UG
Heather F 71 UG
James M 74 PG
Nicolas M 77 HS
Roman M 80 HS

(*) Measured last graduated degree. HS: High School; UG: Undergraduate studies; PG:
Postgraduate studies.

Table 2. List of focus groups’ participants

Sample Name Gender Age Education*
Esther M 24 UG
Jordan F 24 UG
Young Katia F 22 UG
adults
Olaya F 23 uG
Rick M 21 uG
Cinthia F 38 PG
Emma F 32 PG
Middle- Eduard M 41 UG
:c?jfs Gabriele F 38 N/A
Sofia F 27 UG
Tim M 45 uG
Aurora F 50 PG
Fernanda F 42 PG
Pagglits Lorena F 39 PG
Thomas M 55 uG
Astrid F 59 PG
Claire F 56 PG
Katiuska F 57 PG
Older Kent M 60 PG
adults —
Leticia F 55 uG
Monica F 58 PG
Neil M 50 uG

(*) Measured ongoing/ last graduated degree. UG: Undergraduate studies; PG:
Postgraduate studies.

This is a pre-print and has not been peer reviewed.



Appendix 2. SCENARIO-BASED FOCUS GROUP

Rationale for this scenario:
The scenario of the pregnant robot has been inspired by news that this technology is being
tested in places like China, as illustrated by the following news articles:

o Fike, A. (2025). Robot With Artificial Womb Could Give Birth to Humans by Next Year
[website]. Available at: https://www.vice.com/en/article/robot-with-artificial-womb-could-
give-birth-to-humans-by-next-year/ [Accessed 12-03-2026].

e Nurse.org (2025). China Develops First-Ever Pregnancy Robot—Could It Replace
Human Surrogates? [website]. Available at: https://nurse.org/news/pregnancy-robot-
artificial-womb-china/ [Accessed 12-03-2026].

Malayil, J. (2025). Chinese tech firm is allegedly working on the world’s first “gestation robot”
[website]. Available at: https://interestingengineering.com/innovation/china-worlds-first-
pregnancy-humanoid-robot pAccessed 12-03-2026]

Paul, a 43-year-old lawyer, has been single for
the last 5 years but wants to be a parent. He
decides to buy a female robot with an artificial
womb in order to become a father. Since he
wants to enjoy the “pregnancy” period, he lives
with the robot, named Elara. Elara, which is
powered by Al, can maintain human-like
interaction and can behave as a mum. Paul has
developed feelings for Elara, and he has decided
to keep her for more years so it/she can help him

Source: Gemini, 2026 see pfompt 1 below) with the baby care and also be a mother figure
for the child.

Rationale for this scenario:
The idea of the domestic robot helping with family chores and homework has been portrayed in
the media by some early prototypes:

e Tidy, J. (2026). Eggie, Neo, Isaac and Memo are domestic robots. But would you let
them load your dishwasher? [website]. Available at:
https://www.bbc.co.uk/news/articles/clyg63e3mag4o [Accessed 12-03-2026].

e Stanford Report (2025). Exploring a future with in-home robot caretakers [website].
Available at: https://news.stanford.edu/stories/2025/03/soft-robotics-caretaking-home-
robots [Accessed 12-03-2026].

Temming, M. (2019). Robots are becoming classroom tutors. But will they make the grade?
[website]. Available at: https://www.sciencenews.org/article/robots-are-becoming-classroom-
tutors-will-they-make-grade [Accesse 12-03-2026].

Patricia is a 35-year-old investment banker.
Patricia has been raising her daughter Ella by
herself. Patricia heard of Elara, a robot with
parental capabilities that can be configured to
have fatherly or motherly traits. Elara can help
with parenting chores, help with homework, read
bedtime stories and take Ella to school.

Source: Gemini, 2026 (see prompt 2 bel}jw)

Images created using Google Nano Banana Pro using prompt the following prompts:
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Prompt 1

“Create an image with the following characteristics: The Robot Mother: The figure has a
serene, human-like face and a polished, white shell. Its design suggests a high level of
advanced technology, combining fluid curves with visible internal wiring and mechanical
structures. The most prominent feature is the robot's transparent abdomen. Inside, a human
infant is curled in a foetal position, bathed in a warm, glowing amber light. This suggests the
robot is serving as a life-support system or an artificial womb. The background is a blurred,
clinical environment with cool, soft lighting, resembling a high-tech laboratory or a futuristic
medical facility. The image evokes a sense of wonder and clinical precision. It raises
provocative questions about the future of biology, caregiving, and the potential for technology
to mimic or replace natural human processes. The contrast between the cold, white machinery
and the warm, vulnerable life inside creates a powerful visual narrative about creation and
protection. *

Prompt 2

Create an image of a candid, medium shot of a modern open-plan living and kitchen area on
a bright, sunny afternoon. On the left, a Caucasian woman in her late 30s with wavy blonde
hair, wearing a taupe and black plaid blazer over a dark top, is seated at a white quartz kitchen
island, smiling as she looks down and types on an open silver MacBook. A blue pamphlet is
on the counter near the laptop. In the centre, a young girl, about 7 years old with brown hair
tied back, wears a blue t-shirt and laughs joyfully while looking at a robot. She is writing with
a pencil in a notebook. To the right, a humanoid companion robot is seated. The robot has a
smooth, cream-colored, articulated plastic body with black joints, two multi-jointed arms, and
five-fingered hands resting near the notebook. Its head features an illuminated digital screen
face with friendly, expressive blue cartoon eyes. The robot is looking toward the girl. In the
background, a light grey L-shaped sofa is positioned near two large, bright windows with white
blinds, letting in soft, natural light. A green plant and a lamp are on a side table. To the far left,
a glass-panelled door is visible, next to which a colourful) pattern backpack is on the floor. A
stainless-steel refrigerator is partially visible on the far right. The overall feeling is warm,
domestic, and futuristic. The shot is high-resolution with natural lighting.
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