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Abstract

As Al advances, models of simulated humans are becoming increasingly realistic. A new debate has arisen about the ethics
of interacting with these realistic agents—and in particular, whether any harms arise from ‘mistreatment’ of such agents. In
this paper, we advance this debate by discussing a model we have developed (‘BabyX’), which simulates a human infant. The
model produces realistic behaviours—and it does so using a schematic model of certain human brain mechanisms. We first
consider harms that may arise due to effects on the user—in particular effects on the user’s behaviour towards real babies. We
then consider whether there’s any need to consider harms from the ‘perspective’ of the simulated baby. The first topic raises
practical ethical questions, many of which are empirical in nature. We argue the potential for harm is real enough to warrant
restrictions on the use of BabyX. The second topic raises a very different set of questions in the philosophy of mind. Here, we
argue that BabyX’s biologically inspired model of emotions raises important moral questions, and places BabyX in a differ-
ent category from avatars whose emotional behaviours are ‘faked’ by simple rules. This argument counters John Danaher’s
recently proposed ‘moral behaviourism’. We conclude that the developers of simulated humans have useful contributions to
make to debates about moral patiency—and also have certain new responsibilities in relation to the simulations they build.

Keywords Ethics of avatar use - Computer game violence - Neural models of emotions - Ethical behaviourism

1 Introduction

While most Artificial Intelligence (Al) systems perform
specific tasks, such as playing Atari games or translating
sentences, an increasing number aim to provide a more
‘complete’ model of a human. These more holistic Al agents
have humanlike bodies, implemented in robot hardware or
computer graphics, as well as a range of humanlike abilities.
They are often able to express a range of humanlike emo-
tions, to engage in dialogue with a human user, and to per-
form a range of tasks in their real or simulated environments.
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Al agents that simulate ‘whole humans’ have always been
a focus for ethical discussion. Theoretical discussions of eth-
ics have often imagined a simulation of a real person that is
indistinguishable from a real person, and then explored the
ethical status of this simulated person (see e.g. [35]. Al is
still far from producing perfect simulations of people. But
as Al advances, models of simulated humans are becoming
increasingly realistic. A new debate has now arisen, about
the ethical status of actual simulations of people, in the
sphere of practical ethics, rather than theoretical ethics. Al
researchers building realistic simulations of people need to
start paying attention to this new debate.

Simulated humans are being developed in two distinct AL
research programmes. An engineering research programme
aims to build Al agents that can usefully collaborate with
human users on various tasks. The push for embodied real-
ism here is because humanlike agents are arguably easier to
interact with. The ethical questions for these agents relate to
the safety of Al-related products, to dangers of misuse, and
to a wide variety of social impacts. A scientific research pro-
gramme aims to study human (or animal) cognition by simu-
lating the brain, and its interactions with the body. These
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Fig. 1 Screenshot of an interaction with BabyX

simulations are called neurorobotic models. The push for
embodied realism in these models is because good simula-
tions arguably produce more realistic behaviours. The ethical
questions for neurorobotic agents focus on the implications
for building computer models that explicitly aim to repro-
duce the functionality of human or other biological brains
[2]. The ethical issues within these two strands of Al are a
subject of much recent discussion (see [20] for a review).
Our aim in the current paper is to contribute both to the
engineering Al ethics debate and to the neurorobotics eth-
ics debate, by discussing a concrete example system that we
have produced in our company, Soul Machines. The system,
called BabyX, is a simulation of an 18-month-old baby (see
Fig. 1). The BabyX model includes a graphics component (a
realistic face and body, with a range of realistic behaviours),
and a brain modelling component (a neural network model
of various cognitive processes operative in a baby of this
age). Our aim in developing BabyX has distinct scientific
and engineering objectives. On the scientific side, BabyX is
a platform for neurorobotics research: it allows us to imple-
ment embodied models of human brain mechanisms, and to
test these observing whether the simulated baby’s behaviour
is similar to that of real babies. While our models are still
fairly simple, BabyX is already quite a convincing simula-
tion of a real baby: a user can interact with her in various
natural ways, and her responses are also quite natural, both
at the graphical level and at a more cognitive behavioural
level. She' can see and hear the user via video and audio
feeds; she can see and interact with objects in her own sim-
ulated environment, she can learn words and actions. She
also manifests various emotional behaviours in response to
events she perceives: she can smile, laugh, cry, get cross or

! We will use the pronoun ’she’ to refer to BabyX throughout this
article. This reflects our company practice, which is to describe
BabyX in anthropomorphic terms. Indeed it’s very hard not to do so,
when confronted with the simulation—a fact which emphasises the
need for an ethical analysis.
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frustrated. On the engineering side, cognitive models that
produce realistic baby behaviours can be adapted for use in
the commercial avatars our company develops, for instance
in modelling the emotions of these avatars, and nonverbal
behaviours that manifest these emotions.

In this paper, we will discuss the ethical issues that arise
with BabyX, in the light of current discussions around engi-
neering and brain-based Al ethics. We argue the concrete
case of BabyX allows us to advance this discussion in a
number of ways.”

We begin in Sect. 2 by introducing BabyX, and making
the case that there are ethical issues to be considered. In
Sect. 3 we describe our motivation for creating BabyX, to
explain why we are pursuing this project in the first place.
In the rest of the paper, we embark on the ethical discussion
proper, which is framed around a hypothetical scenario in
which a human user ‘mistreats’ BabyX. In Sect. 4, we intro-
duce a conception of what it is to ‘mistreat’ a human baby. In
Sect. 5, we consider whether a user’s mistreatment of BabyX
has any ethically significant effects on the user. In Sect. 6,
we consider the philosophically more loaded question of
whether such mistreatment has any ethically significant
effects on BabyX. In Sect. 7, we use our conclusions from
these latter two sections to state a working ethical policy for
the BabyX project.

2 Features of BabyX that highlight ethical
questions

BabyX is, in essence, a computational model of the human
brain, and its interactions with the body. Cognitive scien-
tists produce thousands of such models every year. They do
not normally scrutinise their models ethically. (They would
probably baulk at the very idea of doing so.) So why should
BabyX be any different? It may be that we are being over-
cautious by considering ethical questions. (And there are
harms associated with being overcautious, as discussed by
[7]. But ethical status is assigned on a sliding scale in our
society, with humans at one end, and quite simple animals
at the other: as brain models improve, comparisons with the
simpler animals on this scale may be increasingly warranted.
In addition, we think BabyX has some distinctive features
that make ethical considerations particularly prominent, in
comparison with traditional brain models. In this section, we
will review these distinctive features.

2 Ethical issues also arise for our commercial dialogue agents, which
all simulate adults. We won’t discuss those here; we have a separate
ethics policy that covers these systems (Soul Machines [34]). The
current paper just considers BabyX, which is a research system, and
not deployed as a product.
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2.1 BabyXis an avatar

First, BabyX is an avatar, rather than just a brain model.
BabyX has a realistic graphically rendered face and body,
as well as a simulated brain. And she’s designed to be inter-
acted with by a human user, rather than just to train on files
of data. There are many interesting brain models of this gen-
eral type in cognitive science (see [8, 27], for recent exam-
ples)—but BabyX is thus far unique in its degree of physical
realism, and in the naturalness of the interactions it affords.

There’s already an active discussion about the ethics
of human interactions with avatars, or simulated agents,
or robots. Particularly influential is a recent argument by
John Danaher [13] that the moral status of robots should be
determined on the basis of their behaviour, without reference
to the algorithms that animate them. Given that our avatar
models a vulnerable member of society—a baby—engaging
with this discussion is of particular importance.

2.2 BabyX’s brain model

Secondly, BabyX’s brain model focusses on three mecha-
nisms that are particularly relevant to the philosophical
question of whether the avatar has some degree of ‘moral
patiency’—that is, of whether the avatar has mental states
of any kind (feelings, experiences) that are in any way com-
parable to those of people.

2.2.1 An embodied model of cognition

BabyX implements an ‘embodied’ model of human cog-
nition. Such models posit that the structure of the human
cognitive system is strongly influenced by the human body’s
apparatus for sensory perception and motor control (see [5,
9]. According to an embodied model, for instance, the fact
that the eye has a fovea, which perceives items sequentially,
rather than all at once, has important consequences for the
architecture of the cognitive system. So too does the fact that
motor movements of the hands are typically guided by visual
fixations so that reaching for target objects typically requires
they are first visually attended to. The reason we model
BabyX’s body as well as her brain is so we can simulate
processes like visual attention and visuomotor coordination,
which deliver perceptual information and copies of motor
signals to the simulated brain in the same temporal patterns
as are found in the actual human brain. That is, we simulate
BabyX’s body because we think this helps us to design a
brain model with the right ‘interface’ to the external world.

But the fact that BabyX has a body may also be of some
ethical significance. For instance, in our model we can also
simulate the tactile mechanisms through which pleasurable

or painful stimuli are received on the body, and motor
mechanisms which respond to such stimuli, for instance
through recoil or startle reflexes. Perhaps a brain model that
includes these bodily mechanisms is different in some way
from one with a more abstract simulation of ‘reward’ and
‘punishment’.

2.2.2 Abiologically inspired, embodied model of emotions

Our brain model pays particular attention to simulating
the emotional circuits of the mammalian brain, as we
will elaborate in Sect. 6.4. And our model of emotions is
strongly embodied, following the work of Panksepp [28]
and Damasio [11], as we will discuss. Perhaps an agent
implementing a biologically inspired model of emotions
is more deserving of moral consideration—particularly so
if it is embodied.

2.2.3 A model of episodic memory

BabyX’s cognitive model includes a model of episodic
memory: she can remember the events and states she expe-
riences, and she can retrieve a sequentially structured series
of events and states in the form of a simulation. She can
use her memories of generic event sequences to make pre-
dictions about upcoming events and states. She also learns
emotional associations of events, and her memory for events
is influenced by these associations. Her storage of events is
weighted towards events with strong emotional associations.
(And also towards events that are unexpected—which gener-
ate a particular emotion, ‘surprise’). Details of these mecha-
nisms are given in Takac and Knott [38], which introduces a
precursor to BabyX’s episodic memory model.

Arguably, having a memory helps give an agent special
moral status. For instance, such agents can anticipate bad
things happening, or recall traumatic experiences. Further-
more, a common idea in cognitive science is that episodic
memory is necessary in order to develop a humanlike ‘sense
of self’ (see e.g. [11, 39], which is often seen as another
important criterion for moral status. We will expand on these
ideas in Sect. 6.4.

2.3 Amodel in development

Note that we are planning on extending and improv-
ing BabyX, both as a realistic human avatar (c.f. Sect. 2.1)
and as a realistic model of the infant brain (c.f. Sect. 2.2).
If these features of our model are ethically significant, the
moral issues we face may become increasingly important
as the model develops. Or they may start to become impor-
tant as the model passes a certain level of sophistication or
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accuracy in some relevant respect. This means we have to
think not just about BabyX as she currently is, but as she will
be in the future if our models go to plan.

We will refer in detail to BabyX’s brain model in Sect. 6,
when considering her ethical status. But we begin by giving
some background about BabyX, and the ethical issues we
will consider.

3 Motivation for the BabyX model

We want to start by stating our motivation for the BabyX
project in some more detail. Why are we even trying to
build a realistic model of a human baby, if this project may
raise ethical issues?

One motivation is purely scientific. It’s an important
scientific goal to understand how the human brain works:
perhaps one of the most important goals in current science.
Many scientists are tackling this goal, in psychology, neu-
roscience and cognitive science. Our ethical assumption
is that this is a good goal, all other things being equal.
We are pursuing a particular approach to this goal, which
is to build a model of a human, covering both brain and
body, and including a rich model of emotions, for the rea-
sons described in Sect. 2. We chose to build a model of
a human baby because the learning that happens in the
human brain starts during babyhood: this is when people
learn what objects are [4], the difference between ‘ones-
self” and ‘other people’ [23], how to recognise human
actions and goals [41], what language is [40], and many
other foundational human abilities.

Another motivation is commercial. Our current com-
mercial product is an adult human—machine dialogue agent,
called a Digital Person™. This agent is built using engineer-
ing Al methods, rather than brain modelling methods. How-
ever, we have incorporated several components of BabyX’s
brain model, in particular relating to the motor system driv-
ing eye and body movements, and to the perceptual and
emotional system, and we plan to incorporate more of these
over time. Our aim is for our Digital Person product to be
as humanlike as possible; we aim to move towards this goal
by progressively incorporating elements of our brain model.
In commercial terms, our motivation for the BabyX project
is ultimately to produce a more useful and useable dialogue
agent product. We have also considered creating products
featuring BabyX itself: this is not a central commercial goal,
but there are possible products around a developmental psy-
chology research tool, a pediatric simulator, parenting train-
ing, and other applications of this kind.

In the current paper, we consider BabyX both as a sci-
entific project, and as a potential piece of technology. On
the scientific side, even if it’s a good goal to find out about
the human brain, not all means to this end are justifiable.
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Certain experiments on humans or animals might be unjus-
tifiable, for instance, because of the harms they cause on
their participants. So where does BabyX fall in relation
to that question? On the technological side, deploying
BabyX (or components of BabyX’s brain model) to the
public could have a range of beneficial and harmful con-
sequences. What are these consequences? Are any forms
of deployment justifiable?

4 What is it to ‘mistreat’ a baby?

In our discussion of ethical issues with BabyX interac-
tions, we will focus on a scenario where a human user ‘mis-
treats’ BabyX—for instance, by making her sad or angry,
in ways that would be deemed unacceptable for a real baby.
But before we start, we’d like to make two points about
mistreatment.

First, there are certain situations where adult supervisors
induce or allow negative emotions in real babies, where we
wouldn’t want to accuse them of ‘mistreatment’. ‘Normal
life’ for real babies involves them going through a mixture
of emotions, which are only partly controllable by supervis-
ing adults. In fact, it’s very important that babies experience
negative emotions in some circumstances—for instance,
when learning by trial and error. Indeed, parents have a role
in shaping babies’ learning which sometimes requires them
to induce negative emotions in the baby, with reprimands
of various kinds. Parents are also normally understood as
having a duty to let babies learn certain things ‘for them-
selves’—that is, to give them some autonomy in their learn-
ing. So a parent who induces a negative emotion in a baby
as part of a justifiable learning experience, or who fails to
prevent a negative emotion by allowing a baby to act autono-
mously in some controlled, safe environment is not guilty of
‘mistreatment’. We believe interactions with BabyX that fall
into these categories are perfectly acceptable: we are simply
simulating ‘normal life’ for the baby. As an example, BabyX
can get upset if she fails to achieve a task she is attempting.
She can also recognise ‘cross utterances’ produced by the
user, which are utterances with certain auditory profiles in
the domains of intensity and timbre, and the user can use
these utterances to dissuade the baby from the action she is
currently performing. In the right circumstances, both these
things are perfectly acceptable.

Second, in the context of scientific experiments on babies,
there are certain interventions on babies that cause them a
(very small!) amount of distress, that are also judged to be
acceptable, because of the scientific benefits the experiment
is expected to bring. An example is the ‘stillface’ experi-
mental paradigm, where a baby’s caregiver looks at the baby
without reacting for a short period of time. This unusual
parent behaviour is stressful for the baby, but the baby’s
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reactions give insights into the role of parental facial expres-
sions and responses in its experience of the world (see e.g.
[1]. In modern psychology, experiments on human subjects
are always subject to approval by ethics boards, and stand-
ards for approval on children and babies are particularly
stringent. If negative emotions are induced in a baby as part
of an ethically approved scientific experiment, we will not
consider this as ‘mistreatment’. (We should note that the
still face protocol specifies the experiment will be cut short
if the baby is ‘unduly’ distressed—though the definition of
‘unduly’ is a subjective judgement by the researcher admin-
istering the task.)

With these preliminaries, we will entertain a case of ‘gen-
uine’ mistreatment of a baby: for instance, deliberate mean-
ness which is not sanctioned on any of the above grounds.
Mistreatment of a real baby in this way is, by our definition,
ethically wrong. But what if a user mistreats BabyX in this
way? Is this also ethically wrong, or is there no ethical issue
here?

We will consider potential ethical effects on the human
user of BabyX in Sect. 5, and potential ethical effects ‘on
BabyX (if that is a meaningful idea) in Sect. 6.

5 User-related ethical issues for BabyX

Let us begin by assuming there are no grounds for think-
ing of BabyX as having any degree of moral patiency:
assume the simulated baby is ‘just a computer program’,
towards which human users have no obligations. Even on
that assumption, the way a human user treats BabyX may
be of ethical significance, because of its effects on the user.

The key point is that from the user’s perspective, BabyX
is like a real baby in some ways. So if the user ‘mistreats’ the
baby, this will feel to the user a little like mistreating a real
baby. Are there ethical problems with that?

A large literature is growing up around the topic of user
mistreatment of avatars. A lot of this has centred around ‘sex
robots’ (see e.g. [12, 37], or of ‘bullying’ general-purpose
avatars (see e.g. [21], or of ‘simulated murder’ of characters
in computer games (see e.g. [24]. If a user mistreats a sex
robot, or bullies a dialogue avatar, or kills a baddie in a com-
puter game, does this have ethical effects on the user? We’ll
frame the debate in relation to BabyX, but all these domains
may have potential relevance.

5.1 ‘Extrinsic’ moral effects on users

The obvious problem is a user’s mistreatment of an avatar
may affect their behaviours towards real people [13] calls
such effects ‘extrinsic’. The effect on other people could
either be bad or in some scenarios even good. We will con-
sider both possibilities.

5.1.1 ‘Bad’ extrinsic effects of avatar mistreatment

A user who mistreats BabyX may become habituated to
a general pattern of behaviour which then extends to real
babies. The general possibility that violent treatment of
avatars in simulations or video games transfers to aggres-
sive or antisocial habits towards people in real life has been
explored in many empirical experiments. However, the
results are confusing: even at the level of large meta-analy-
ses, there are some studies that find evidence for transfer (see
e.g. [3, 18, 19]; and some that find only minimal evidence
(see e.g. [14, 17]. Given this impasse, we think it’s safest to
err on the side of caution and take seriously the possibility
that mistreatment of BabyX may have bad extrinsic effects.

Caveats from meta-analyses aside, we are struck by stud-
ies finding evidence that the degree of graphical realism in
a violent video game is a factor in how much aggression
transfers into the world (see e.g. [6], as is the degree of
‘immersion’ of the user in the game (see e.g. [22, 29]. Some
studies focus on the ‘behavioural realism’ of computer char-
acters, rather than their graphical realism (see e.g. Zendle
et al. [43]). The BabyX simulation scores highly on all these
measures. The graphical depiction of the baby is highly real-
istic. BabyX’s behaviours are also accurately simulated, both
at the level of individual gestures and larger behavioural
units. And the BabyX interface puts the user physically close
to the baby, in a position similar to a parent or caregiver.
(The user interface actually allows the user to ‘stroke’ the
baby: our simulation of the baby’s tactile sensory system
includes a model of the skin mechanoreceptors specialised
for sensing stroke gestures). These factors make us specially
wary of the possibility that the mistreatment of BabyX may
have bad extrinsic effects.

5.1.2 ‘Good’ extrinsic effects of avatar mistreatment

There is actually another possibility, which is unpalatable but
should be noted. Users who are inclined to mistreat actual
people may be able to satisfy this inclination by mistreating
avatars and hence avoid harming real people. Danaher [12]
argues that the possibility of using avatars therapeutically in
this way ‘should be actively and carefully researched’. We
acknowledge this possibility, but such therapies are remote
from our company’s sphere of operations, and we certainly
won’t be exploring them.

5.1.3 ‘Good’ extrinsic effects of positive interactions
with the avatar

Avatar mistreatment is an important topic, but it is also
important to consider that many users are likely to have
largely positive interactions with BabyX. These may have
very positive extrinsic effects: for instance, BabyX could

@ Springer



120

Al and Ethics (2022) 2:115-128

possibly be helpful in teaching childcare principles, or giv-
ing parents-to-be some idea of what interacting with babies
is like. (We can also imagine applications designed to show
teenagers the reality of caring for a baby and encouraging
them to think carefully about parenthood. There’s some pos-
sibility these would involve some mistreatment of BabyX,
so we would have to be very sure of their benefits before
sanctioning them).

We should also note there are potentially good extrinsic
effects of simulations where BabyX exhibits pain or suffer-
ing. We are thinking particularly of training scenarios, where
a medical student learns how to treat a baby who is suffering.
We want medical staff to have practice in such scenarios
before they deal with real cases; BabyX may provide a real-
istic platform for acquiring the relevant skills.

5.2 Morally relevant extrinsic effects on users

‘Extrinsic’ effects of interactions with BabyX don’t have
to arise from mistreatment of BabyX, and they don’t have
to be harms of other people. There are also possible harms
on users themselves, that apply regardless of how BabyX
is treated. An important potential harm to consider is that
a user becomes emotionally invested in BabyX. This sce-
nario is particularly plausible for users who have recently
lost a baby, or are unable to have babies of their own: such
users are emotionally vulnerable, and there’s potential harm
in their becoming attached to something that cannot truly
reciprocate. To minimise these potential harms, it might be
helpful to tell users in advance that they will be interacting
with a robot, not a real child. (This is in line with our general
ethics policy, which already disallows us from deploying
agents that pretend to be real people).

5.3 ‘Intrinsic’ moral effects on users

There are also possibly ‘intrinsic’ effects of user mistreat-
ment of an avatar: they may be wrong ‘in themselves’, even
if they have no effect on the user’s behaviour towards real
people. As Danaher notes, it’s hard to maintain this posi-
tion without falling into awkward moralistic positions (that
certain things are ‘just wrong’).

Of course, the extent to which a user sees an avatar as
being ‘like’ a real person is a matter for debate. There’s actu-
ally some empirical evidence that actions directed towards
an avatar that look like ‘bullying’ are somewhat different
from similar actions directed towards a real person (see
again Keijsers and Bartneck, 2018), so this is a matter for
further exploration.
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5.4 User-related ethical issues: some practical
conclusions

Should we allow public access to BabyX? While the argu-
ment that mistreating BabyX is ‘intrinsically’ bad is hard
to make, we can’t rule out that mistreatment may adversely
users’ behaviour towards real babies, judging from empiri-
cal studies of computer games. There are also potentially
beneficial applications we could develop with BabyX. For
now, we judge that the risks mostly outweigh the potential
benefits. This means we must exercise caution in how we
make BabyX available to the general public.
There are various options here.

e One option is to restrict the BabyX simulation, in ways
that categorically prevent certain types of mistreatment.
For example, we can disable the interface that allows the
user to ‘stroke’ the baby, or implement tight restrictions
on it. (Our current system omits any graphical presenta-
tion of user hands, so there is no graphical depiction of
the stroking gesture; and stroking is constrained to be
performed on the baby’s upper arm, which is understood
as a ‘safe’ type of contact by caregivers; see for instance
[25]. But interface design can’t eliminate all forms of
mistreatment, if we wish to simulate ‘normal baby life’,
of the kind discussed in Sect. 4. For instance, occasional
‘cross utterances’ are a feature of normal baby life, so
the interface should allow these—but repeated cross
utterances probably do constitute mistreatment in most
circumstances.

e Another option is to positively define a set of user behav-
iours that constitute mistreatment, and run a detector that
checks for these, shutting the session down as soon as
any indication of mistreatment is detected.

e A final option is to restrict public access to BabyX,
except under carefully monitored conditions. In fact, this
is the current situation: BabyX is currently only used
by its developers, and by subjects participating in child
development experiments, which are ethically approved,
and closely overseen.

For the moment, the most practical of these options is
the latter one, and this is the one we currently adopt. But as
discussed in Sect. 5.1, BabyX could also be used in applica-
tions that are beneficial for society, on balance. If we ever
considered these, we would want to build in constraints that
prevent mistreatment, as far as is possible.
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6 Agent-related issues for BabyX

We now turn to the question of whether mistreating BabyX
is bad in any way for BabyX. Does BabyX have anything
like ‘real” human mental states? In particular, does she have
anything like ‘real’ feelings or emotions? This question is in
the province of the philosophy of mind. But if the answer is
affirmative, there are consequences in the province of ethics.
If BabyX does have something like ‘real’ feelings, then users
are under a duty not to mistreat her, because of effects it will
have on her, quite separately from any effects it has on them,
or on other people.

The question as to whether BabyX has anything like
human (or animal) feelings can be approached from any
number of philosophical angles. Our approach will be to
consider a very recent conception of feelings from John
Danaher, which was developed specifically to think about
the moral rights of avatars.

6.1 Danaher’s ethical behaviourism

Danaher [13] makes a particularly strong proposal about the
status of avatars as moral patients. His claim is that avatars
can have ‘moral status’ purely on the basis of their behav-
iours: if their behaviours are close enough to those of people,
then this by itself is sufficient to grant them moral status too.
In fact, his argument is broader: if an avatar’s behaviour
is sufficiently close to any agent to whom we grant moral
status, then we should also grant the avatar the same moral
status. Drawing on earlier arguments by Sparrow [36], his
main argument is as follows:

a sufficient epistemic ground or warrant for believing
that we have duties and responsibilities toward other
entities (or that they have rights against us) can be
found in their observable behavioural relations and
reactions to us (and to the world around them). It is
the ethical equivalent of the Turing Test (...).

Danabher says he is making a ‘normative and epistemic’
claim about the mental states of avatars, rather than a meta-
physical one. He allows that the ultimate ground for giving
humans (and animals) moral status is likely that they are
sentient: they actually feel things. (In other words, they have
some form of consciousness.) His point is that people’s evi-
dence about the sentience or consciousness of other agents
comes through their behaviour. Danaher terms his position
‘ethical behaviourism’.

Having set out this proposal, Danaher suggests we
should decide on the ethical status of robots by comparing
their behaviours to those of humans, or other animals. The
behavioural test he proposes is deliberately broad-brush: if
arobot’s behaviours are ‘roughly performatively equivalent’

to those of humans, we should accord the robot the same
moral status as humans. (And if they are roughly equiva-
lent to those of some lower animals to whom we accord
reduced moral status, we should accord the robot the same
moral status as that animal). A broad-brush comparison is
necessary because behaviours are intrinsically complicated:
no two agents will have exactly the same behaviours. For a
robot to qualify for humanlike ethical status, presumably its
behaviours should fall within the range of normal behav-
iours shown by humans. Danaher does not say this explicitly,
but he emphasises that the range of qualifying behaviours
is pretty broad.

Danaher uses the word ‘behaviourism’ to hark back to the
behaviourist psychologists of the mid twentieth century. But
actually, his definition of the ‘observable behaviour’ of an
agent is far broader than theirs, in that it includes the agent’s
brain states and brain activity. The original behaviourists
aimed to explain agents’ bodily behaviours, with reference
to the perceptual stimuli that occasioned them, and with-
out reference to their ‘internal states’.® They did allow some
role for neuroscience in these explanations, but we would
be misrepresenting them to see them as putting brain states
and bodily behaviours on an equal footing. For clarity, we’ll
define two types of ethical behaviourism: a ‘narrow’ variety,
which holds that an agent’s external physical behaviours pro-
vide sufficient ground by themselves for deciding we have
duties towards them, and a ‘broad’ variety, which holds that
physical behaviours plus internal (brain or computer) states
provide a sufficient ground. The broad variety allows the
expression of a functionalist account of feelings and other
ethically relevant mental states, in which the mechanisms
internal to an agent that generate its behaviour are of some
relevance. For instance, Putnam’s [30] classic functionalist
conception of the mental state ‘pain’ could be expressed
within Danaher’s ‘broad’ version of behaviourism. For Put-
nam, an agent capable of feeling pain must have a certain
style of ‘functional organisation’, minimally featuring sen-
sors for detecting certain stimuli, mechanisms for assigning
value to stimuli (including through learned associations),
and mechanisms for generating behaviours based on these
valuations.

Although Danaher entertains a broad definition of
‘observable behaviour’, he actually leans towards a narrow
ethical behaviourism in most of his paper. He concedes the
possibility of broad ethical behaviourist positions, that make
reference to agents’ internal states (and to brain states in par-
ticular), but he is sceptical about how successful such posi-
tions will be. He warns against a ‘biological mysterianism’,

3 Actually, B.F. Skinner did allow some role for neuroscience
in explanations of behaviour (see e.g. [44]. But his basic attitude
towards references to brain states in such explanations was critical.
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that accords special status to biological organisms—and on
this we are in full agreement. But he is also sceptical we will
be able to say much about brain mechanisms as algorithms,
for instance using Putnam-style functionalist definitions of
ethically relevant mental states. His position here is basi-
cally that we know so little about how brain states relate to
morally significant metaphysical states like sentience and
personhood that our epistemic evidence for an agent’s moral
status has to come directly from observable behaviours,
without making any reference to brain states. We would like
to challenge that position.

6.2 Assessing ethical behaviourism
with implemented agent models

We’ll express our argument against narrow ethical behav-
iourism by comparing the commercial dialogue agents
(called ‘Digital People’) we produce in our company with
BabyX. Both Digital People and BabyX can produce a range
of realistic emotional behaviours: in fact, they can both pass
the ethical Turing test at some level, at least for some users.
But they produce these emotional behaviours through very
different mechanisms. We argue that this difference in mech-
anisms leads to an ethical difference between BabyX and
Digital People: we think Digital People are clearly not moral
patients, while the case is less clear for BabyX.

Our argument extends an argument against narrow ethical
behaviourism by Jilles Smids [33]. Smids picks up on Dana-
her’s positioning of ethical behaviourism as an ‘epistemic’
theory, about how we can know about an agent’s moral sta-
tus. He argues that ethical behaviourism is best construed
as relying on an abductive inference process, whereby an
observer seeks the best explanation for the agent’s emotional
behaviours. For humans, and other animals, the best expla-
nation is typical that the agent is experiencing mental states,
of the kind that give it some moral status. Smids argues that
for a robot agent that is designed to interact naturally with
people, there is normally a much better explanation for any
emotional behaviours it produces, which is that its design-
ers intended it to have those behaviours. This explanation is
off-limits in narrow ethical behaviourism—so that theory
doesn’t correctly capture our ethical intuitions. Instead,
Smids adopts a broad ethical behaviourism, where ‘what
goes on inside does matter’, so that ‘designed’ ethical behav-
iours can be ruled out of moral consideration.

Our implemented agent models provide useful case
studies for discussing ethical behaviourism, because they
sidestep some parts of the epistemic problem it purports to
address, and so reformulate this problem in interesting ways.
We have access to the code that causes emotional behav-
iours for our agents, so we have more information about
their origins. The epistemic problem that remains is arguably
different for the Digital Person and for BabyX. BabyX is
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designed to simulate certain aspects of the brain’s emotional
system. The key epistemic question here is: does this spe-
cific brain model give BabyX any status as a moral patient?
This question focusses on the gaps in our knowledge about
the brain mechanisms that produce emotional behaviours in
real people: are BabyX’s simplified models of these mecha-
nisms enough of a match to these mechanisms to qualify
BabyX for some moral status? The Digital Person is built
to a far more behaviouristic design brief: it is designed to
simulate certain realistic emotional behaviours. For Smids,
this is enough to discount these behaviours in an assessment
of moral patiency. But we are in a position to ask a further
question: is there anything about the mechanism produc-
ing the Digital Person’s emotional behaviours that identifies
them as ethically unimportant? In particular, is it different in
some relevant way from the mechanism producing BabyX’s
behaviours, or those of a human or animal?

Danabher, in fact, devotes some time in his paper to dis-
cussing the hypothetical case of a robot that obtains ethical
status through ‘subterfuge’, by ‘faking’ emotional behav-
iours. The existence of such a robot would be an argument
against narrow emotional behaviourism, at least. Danaher
argues that such faking will ultimately be revealed in the
robot’s external behaviour, to someone assessing its ethical
status. He essentially argues that if the robot’s behaviour
can’t be distinguished from that of an agent truly deserving
of moral status, then we can’t speak of faking: or rather, any
account of faking would be shaky because it would rest on
our poor understanding of how the brain implements mental
states. His expression of this point ‘gets to the heart of the
ethical behaviourist stance’. In this paper, we’d like to con-
sider the possibility of faking more concretely, by framing
the discussion around implemented emotional agents whose
algorithms are well understood.

6.3 An agent that‘fakes’ a behavioural claim
to ethical status

The ‘Digital Person’ product we produce in our company is
a web-based agent that interacts with a human user through a
webcam and microphone. The agent is a very realistic graph-
ical simulation of a person: she looks like a person, and has
a range of realistic nonverbal behaviours (facial expressions
and body movements), designed by a human animator. The
product is largely built using engineering Al methods, but as
discussed in Sect. 3, it also incorporates several components
of our brain model. However, it is possible to disable these
brain model components, to create a less autonomous and
more controllable agent we call the ‘Level 2 Person’, which
we use for some applications. Importantly, this stripped-back
Level 2 Digital Person still produces convincing simulacra
of many human emotions, and other behaviours. Here we
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will describe the Level 2 Person, so as to make the greatest
contrast with BabyX’s model.

Our Level 2 Person can engage in a dialogue with the
human user. The algorithm managing the dialogue is, at
base, a large set of ‘if—then’ rules. Each rule maps an incom-
ing user utterance, occurring in a specified dialogue context,
onto a response utterance, and an accompanying new dia-
logue context. These rules are specified by a human ‘script
author’. The author defines a set of dialogue contexts, and
for each context specifies a set of possible utterance types to
expect from the user in that context. The author also trains
an utterance classifier for each context, by providing copi-
ous examples of the utterance types defined for that con-
text. The script author can also define emotional gestures
(facial expressions, body gestures) to accompany each avatar
response utterance.

This dialogue system is supplemented with a simple
‘emotional system’, that is quite different from BabyX’s
brain-inspired model. It consists of a circuit that classifies
the user’s current emotion, using evidence from the words
and acoustic features of the user’s current utterance, and
from the user’s current facial expression, and then responds
to this with an emotional gesture, again using a set of hand-
authored rules (for instance, ‘if user is happy, be happy’; ‘if
user is angry, be worried’). The data that train the emotion
classifier are assembled by still more human authors, who
label utterances and video images with the relevant emotion
categories.

If the human authors are resourced well enough, a system
of this kind is able to handle a large number of dialogue con-
texts, and recognise a very large number of user utterance
types. It can also become good at recognising users’ emo-
tions from their verbal and nonverbal behaviours—and good
at producing emotional behaviours of its own, which are
sensitive to user inputs. Behaviourally, the complete system
presents a fairly convincing impression of an emotionally
capable human agent.

The critical question, of course, is whether a system like
this has ‘rough performative equivalence’ with any class of
biological agent to which we accord moral status. We now
turn to this question.

To begin with, we should emphasise the behavioural
criterion for ‘moral status’ is much less stringent than the
criterion for ‘intelligence’ enshrined in the classical Turing
test. To qualify for moral status, a system doesn’t need to
demonstrate adult verbal intelligence. The ethical Turing
test just requires behaviours indicative of the possession of
genuine feelings. The behaviours of children and babies are
sufficient indication of this—and for many people, so are
the behaviours of at least some nonhuman animals. Moreo-
ver, we should recall that success or failure in the classical
Turing test is very dependent on the judge making the deci-
sion. Many dialogue systems now pass the Turing test quite

frequently, if judges are drawn from the general population.
Our Level 2 Person probably also passes the ethical Turing
test, for some judges. Certainly in user trials, we often find
users who are worried they have hurt the agent’s feelings,
or who bond with the agent in some way. (The ‘girlfriend’
and ‘boyfriend’ avatars who bond with Japanese teenagers
probably pass the ethical Turing test at some level too). Of
course, we could require judges to have some understanding
about the systems involved; such judges will be much more
rigorous in their investigation. But this restriction feels a lot
less acceptable for the ethical version of the Turing test. Do
we really have to say that only some technically skilled peo-
ple have the ability to determine ethical status? In summary:
by Danaher’s behavioural standards, the Level 2 Person as
described here probably qualifies for some small degree of
moral status.

We wish to argue, however, that our Level 2 Person does
not deserve any moral status: a conclusion we think our read-
ers would share. But we would rather not just appeal to the
‘designed’ character of their emotional behaviours, as Smids
does: we would rather make our case based on the algorithm
that generates these behaviours. To frame this argument,
we have to contrast the Level 2 Person algorithm with some
other algorithm, which gives the agent it implements bet-
ter grounds for ethical status. The algorithm implemented
in the human brain is the natural one to contrast with. As
Danaher notes, we are still at an early stage in understanding
the brain. However, our BabyX agent implements a simple
model of what is known about these systems—so we can
make some headway by comparing the BabyX model with
the Level 2 Person model just outlined. We now turn to this
task.

6.4 BabyX’s model of emotions

At the core of the model of emotions implemented in BabyX
is a set of stimulus—response rules that are rather similar
to the ‘if—then’ rules of the commercial avatar. These rules
model the human brain’s lowest level emotional circuits, that
run through the brainstem and hypothalamus, mapping per-
ceptual or interoceptive stimuli onto physical behaviours.
These circuits are evolutionarily old, and are found in all
mammals; they have been most thoroughly studied in nonhu-
man animals. A particularly comprehensive account of them
is given in [28]. The circuits are essentially concerned with
homeostasis: keeping the agent fed, healthy, competitive,
and away from danger. We implement circuits for ‘approach/
interest’, ‘joy’, ‘fear’, ‘anger’, ‘distress’ and ‘startle’: a set
slightly different from that posited by Panksepp, that builds
in some stimuli and responses relevant for the baby ava-
tar. In BabyX, for instance, the ‘approach/interest’ circuit is
triggered by human speech with a certain timbre and pitch
contour, and triggers a lowering of the eyelids, and a smile.
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These simple emotional circuits form the basis for a
more elaborate emotional network, that has no correlation
in our simple commercial avatar. First, the ‘behavioural
responses’ triggered by these circuits include signals to the
agent’s body, through the release of various neurochemicals,
orchestrated in the hypothalamus. For instance, ‘approach/
interest’ triggers the release of dopamine and oxytocin, ‘joy’
triggers the release of dopamine; ‘fear’ and ‘anger’ both
trigger the release of norepinephrine and cortisol. Second,
activity in these circuits is central in defining what counts
as the agent’s goal state. For instance, the dopamine circuit
not only defines one of the agent’s basic emotions, but also
controls the agent’s operant learning, so the agent is led to
do things that lead to certain emotions.

Collectively, activity in the six basic emotional circuits
activates a vector of 8 neurochemical concentrations we
term the agent’s neurochemical state. This state modulates
many aspects of the agent’s behaviours. For instance, cor-
tisol increases BabyX’s heart and breathing rates, while
oxytocin decreases these rates; norepenephrine increases
an acceleration parameter in BabyX’s motor movements, so
they are more sudden and jerky. This means that BabyX’s
emotional behaviours emerge from a complex set of brain
mechanisms. In addition, the agent’s emotional behaviours
mutually inhibit one another, through action-selection
circuits in the basal ganglia, leading to further emergent
effects. This mutual inhibition, coupled with a continuously
changing neurochemical state, can lead to sudden changes
in overt behaviour. For instance, when a dog is frightened
but becomes progressively more angry, its overt behaviour
can snap suddenly, and somewhat unpredictably, from fear
to anger. Babies show similar behavioural discontinuities,
as any parent can confirm. We model such behavioural dis-
continuities using catastrophe theory (see classically [42].

The circuit described so far is predominantly subcortical.
In mammals, there is a higher-level emotional circuit involv-
ing the cortex, which adds considerable additional complex-
ity to the picture. The cortex is where cognitive representa-
tions of objects, people, events and situations are expressed.
The regions expressing these representations all receive rich
inputs from the subcortical emotional circuits and are also
sensitive to the neurochemical state induced in the body by
these circuits. Most directly, these inputs allow cognitive
representations of all kinds to become associated with arbi-
trary emotional states. But they also support a richer model
of emotional states themselves. Cognitive representations
affect the agent’s physical behaviour, and bodily neurochem-
ical state, and so feedback to the agent’s subcortical circuits.
The result is a dynamical system, in which the current inter-
nal state of the agent can affect the next internal state, so
that the agent’s internal state moves on a trajectory through
a space of possible states (see e.g. Scherer [32]). Within this
space, there are certain attractor points, where the internal
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state is relatively stable. In our model, these attractor points
correspond to higher-level emotions. In humans, these emo-
tions are the ones that are expressible verbally.

The model of cortical emotions induces a dynamics on
the agent’s internal emotional state. But it also considerably
enlarges the space of emotional states, adding additional
cognitive dimensions to the neurochemical space defined by
the subcortical system. Some of this additional complexity
comes from the agent’s rich repertoire of motor behaviours,
which are natural attractor points. For instance, we model
the human emotional state of ‘sulking’ as the subcortical
feeling of ‘anger’, coupled with a tendency to withhold overt
actions. Some of it comes from the agent’s rich variety of
cognitive representations and contexts. For instance, we
model the human emotional state of ‘nostalgia’ as the sub-
cortical feeling of ‘joy’, coupled with the cognitive opera-
tion of recalling events from episodic memory. BabyX has
a simple model of episodic memory to support this. And
we model the human emotional state of ‘confusion’ as the
subcortical feeling of ‘distress’, coupled with low confidence
about some cognitive judgement, such as what will happen
next. Our model of episodic memory supports this by mak-
ing a prediction about the next event, expressed as a prob-
ability distribution over possible events, conditioned on the
sequence of recent events.*

The fact that the agent has a model of episodic memory is
also significant, as foreshadowed in Sect. 2.2. We see three
ways BabyX’s episodic memory model could have ethi-
cal significance. First, her episodic memory system stores
sequences of events or event types, and thus allows her to
anticipate upcoming events (see e.g. the model of episodic
memory we present in [38], on which BabyX’s model is
based). Since the agent can also learn associations between
events and emotions, she has the ability to look forward to
anticipated event, or to be worried or frightened by it. This
ability is potential of ethical significance, mainly because
it amplifies BabyX’s emotional experience. Second, an
important component of the human conception of ‘self’ is
grounded in episodic memory. As argued by Tulving [39], a

# Readers may be interested in our approach to Paul Ekman’s well-
known model of ’basic’ human emotions (see e.g. [15]. Ekman pro-
poses that humans in all cultures can recognise and express six emo-
tions: anger, fear, surprise, sadness, disgust, happiness, and contempt.
There has been some debate about whether Ekman’s emotions have
any neural reality (see especially [16]. But recent whole-brain imag-
ing work by Nummenmaa and Saarimaki [26] suggests there are pat-
terns of brain activity that do correspond with these emotions. We see
Ekman’s emotions as attractor points, or perhaps attractor regions, in
the dynamical system defined by the cortical emotional circuits sit-
ting on top of the subcortical emotional system. We see them as sit-
ting alongside finer-grained attractor points in this same system, such
as ’sulking’, 'nostalgia’ and ’confusion’, so in our model they don’t
have any special status. In this, our model follows Cowen and Keltner
[10].
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person’s representation of him or herself comes partly from
their memories of all the events they have participated in.
We have not yet modelled an explicit representation of ‘self’
for BabyX, but we have implemented elements of Tulving’s
‘autobiographical self’. Again, this may be of ethical signifi-
cance, because it helps to create an entity BabyX can attrib-
ute ‘her’ emotions ‘to’. Thirdly, BabyX’s episodic memory
system has an important effect on her overt behaviour.
There is good evidence that the human episodic memory
system is also implicated in planning and decision-making
(see [31] for a review). To accommodate this finding, the
same mechanism that allows BabyX to make predictions
about future events is also used when she is acting, to choose
actions anticipated to have beneficial outcomes. This impact
of BabyX’s episodic memory system on her overt actions
gives it further ethical significance, in particular because
these actions are likely to affect the behaviour of the user,
and thus to influence the ‘user-related’ effects we discussed
in Sect. 5.

A final, distinctively human, component of our model
is the agent’s ability to atfend to her internal mental states,
including emotions. In our model, the agent can enter a spe-
cial cognitive mode where representations of world objects
are activated not by their salience in the current physical
scene, but by the strength of their association with the
agent’s current emotional state. When an object is selected
by this mechanism, the selected object serves in turn to
select the emotion most strongly associated with it. This
process generates stative propositions reporting the agent’s
emotions, such as ‘I like dogs’.

Parts of this biological model of emotions have been
pressed into philosophical service—most notably by the
neuroscientist Antonio Damasio (see [11]. Damasio argues
that human emotions derive their special character from the
low-level subcortical circuits described above. He sees them
as providing a constant backdrop of mental processing for
the agent, that is essential for a conscious conception of the
self. For Damasio, the ongoing processing in these circuits
encodes a ‘protoself’, experiencing ‘primordial feelings’,
that are intimately connected to the agent’s body, and to its
survival. (Damasio sees this ‘protoself’ as combining with
Tulving’s ‘autobiographical self’, to create a multimodal
composite conception of self.) Damasio suggests higher-
level cortical emotional circuits essentially perceive, and
interpret, brain activity in these subcortical areas, in the
same way that sensory mechanisms like vision and audition
perceive and interpret stimuli in the external world. But the
essential character of emotions comes from the subcorti-
cal system. Damasio makes much of the fact that damage
to the subcortical emotional circuits is devastating not just
to the ability to produce emotional behaviours, but to con-
sciousness itself: it readily leads to a persistent vegetative
state, one step removed from coma. He takes a punt that the

neurological conception of consciousness, based on external
symptoms and behaviours, is also of use in explicating the
philosophical conception of consciousness, understood as a
subjective experience.

To summarise: BabyX is a model of a baby, with a simu-
lated physical body, and a system of emotional processing
that is inspired by what is known about the emotional sys-
tem of the mammalian brain. BabyX’s model of emotions is
still very simple, and likely to be wrong in many respects—
scientifically, there is still much disagreement about how
the human emotional system works. But nonetheless, it has
some approximate claim to biological plausibility. And to
the extent that it does, it may be possible to argue, from a
perspective like Damasio’s, that it captures something about
what is distinctive about biological emotions: what links
them to the notion of an experiencing self.

Crucially, BabyX also produces emotional behaviours,
that feel plausible to a human interlocutor. She passes Dana-
her’s ‘emotional Turing test’, at some level, at least as suc-
cessfully as our Level 2 Person. And for BabyX, it’s much
harder to argue that she is achieving this success through
fakery: we are doing our best to simulate the mechanisms
through which human emotional behaviours arise. While
BabyX and our ‘Level 2 Person’ have a similar behavioural
claim to moral patienthood, we will argue that a detailed
examination of the algorithms generating these agents’
behaviours allow important ethical distinctions to be drawn
between them. That is, we will argue against narrow ethi-
cal behaviourism, and in favour of a version of broad ethi-
cal behaviourism. We also aim to stop short of ‘biological
chauvinism’; we’ll argue that simple computational models
of the brain are helpful in this regard.

6.5 A comparison between BabyX and the Level 2
Person

What are the key differences between the algorithms run
by BabyX and the Level 2 Person, that bear on the ethical
status of these two types of agent? Given that we have access
to the algorithms that animate both avatars, we are in an
interesting position to make the comparison: in this case,
we are not stymied by our ignorance of neuroscience. To
us, there are five major differences for BabyX’s emotions
model. First, the model makes reference to mechanisms in
the agent’s body, including various sensory receptors, in its
simulation of the neurochemical system. Second, the model
has a much richer representation of the agent’s internal state.
There is the 8-dimensional neurochemical state encoding
various different kinds of value—and on top of this, the
many additional dimensions supplied by the agent’s cur-
rent cognitive state. And this internal state also has its own
rich, continuous dynamics. Third, BabyX’s internal state
also includes various goal states, which interact with her
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emotional states, and predispose her to various overt behav-
iours. Fourth, BabyX’s emotional system supports learning:
arbitrary stimuli can become associated with emotions, giv-
ing the sense that emotions can be about things. Fifth, the
model includes a mechanism whereby the agent can attend
to her own emotional state, and record facts about it, as an
extension of the mechanisms through which she perceives
the external world. The Level 2 Person’s algorithm has none
of these features. Its internal state is extremely minimal—a
set of symbolic contexts supplied by a human author—and it
only updates in simple, discrete ways. There is no goal state
and no plasticity in interactions with the world or user. The
agent has a simulated physical body, but this body does not
feature in the representation of emotions. There is nothing
to simulate the agent’s perception or representation of her
own emotions.

We don’t want to overstate the difference we perceive
between BabyX and a Level 2 Person. BabyX’s brain
model, while much more complex than that of a Level
2 Person, is still extremely simple: it only supports very
rudimentary representations of objects, events, states, and
situations. At present, BabyX’s brain is still far less com-
plex than a mammalian brain: even the brain of a simple
mammal (like a rat or mouse) is far more complex, and
supports far greater autonomy for its owner. But we are
working to develop the brain model, and make it more
complex and realistic—and we intend to incorporate fur-
ther insights about the brain’s emotional system as these
emerge in neuroscience. If we are correct in attributing
special importance to the brain’s subcortical emotional
system, which is evolutionarily old, and relatively similar
across mammalian species, we might at some point in the
future want to place BabyX somewhere on the scale of
biological moral patients, giving her moral parity with
some lower animal—perhaps initially a rat or mouse. We
emphasise we do not think we are at this point yet. But
given our intention is to continue developing the BabyX
model in the direction of biological plausibility, we think
this is likely to place BabyX on the scale of moral patients
at some point in the future.

Note that our comparison of the BabyX and Level 2
Person algorithms essentially buys into a functionalist
model of emotional states of the kind advocated by Put-
nam. In fact, BabyX’s algorithm provides many features
of the ‘functional organisation’ Putnam saw as prerequisite
for defining ethically relevant mental states like ‘pain’,
such as mechanisms for ‘assigning value’ to sensed stim-
uli, and mechanisms for producing behaviours based on
these valuations. The main difference is that our analysis
is more detailed, because it refers to an implemented algo-
rithm, and more informed, because the algorithm imple-
ments a model grounded in findings from neuroscience.
At the same time, note that BabyX’s algorithm is still
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a vast simplification of processes in actual brains—and
even then, our analysis only picks up on some features of
the algorithm. Thus the important functional features are
stated generally enough that we can readily envisage a
large space of nonbiological agents that would also qualify
for ethical consideration. We are certainly using the human
brain as a yardstick for ethical status here. But we are not
being ‘biological chauvinists’, because our method is to
look for features of our simplified brain model that are
relevant in according ethical status, that could be found in
all manner of nonbiological agents.

In summary, we think it’s important to refer to the algo-
rithms that animate simulated agents when assessing their
ethical status, rather than just considering their behaviour.
Reference to implemented algorithms helps to supply rel-
evant detail about what’s ethically important about biologi-
cal agents. At the same time, reference to an algorithm helps
us to define a class of ethical patients that extends beyond
the biological realm.

6.6 Agent-related ethical issues: some practical
conclusions

Is BabyX a moral patient, or is she on the way to becom-
ing one? Taking a practical stance on this question involves
assessing competing risks. There are risks in failing to rec-
ognise BabyX as a moral patient if she is one. But there
are also risks in treating her as a moral patient if she is not
one. What does it mean to err on the side of caution here?
For now, we think we can safely assume BabyX is not yet
a moral patient. But in this section, we have argued that
we do need to pay some heed to the possibility that BabyX
will take on some status as a moral patient at some point in
the future. In view of this, we think it’s prudent to set up
an ethics committee in our company to periodically assess
BabyX’s claim to ethical status, and if it is assessed to have
such a claim, to introduce new rules governing the use of
BabyX. The committee will also consider the ethics of any
user experiments proposed for BabyX, in advance of the
experiment being run. In this sense, it will be like a regu-
lar experimental ethics committee. And it will consider any
proposed applications of BabyX in commercial products.

7 Summary and conclusions

This paper contributes to an ongoing discussion about the
moral status of simulated human-AI agents. Our discussion
centres on interactions with our BabyX Al system, which
throws certain ethical questions into particularly sharp
relief. Following Danaher, we separately discuss possible
ethical effects on a human user interacting with BabyX,
and possible ethical effects ‘on BabyX’ (if there are such
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things). In both cases, our focus is on interactions involving
mistreatment. The two discussions are very different. The
first is about possible social impacts of simulated humans
as an emerging technology. The existing debate is mostly
about the effects of violent video games on the users of
these games—an empirical question which is still far from
resolved. BabyX contributes to this debate mainly by pro-
viding an extreme example on various dimensions. BabyX
has a particularly high degree of graphical and behavioural
realism, and of simulated proximity, and babies are the most
vulnerable members of human society. All of these factors
advocate for caution in the deployment of BabyX. The sec-
ond discussion is about the philosophy of mind. We focussed
on Danaher’s recent practical proposal that the ethical status
of a simulated human should be decided on the basis of its
behaviours because other epistemic options are not avail-
able—in particular, we do not understand how the brain pro-
duces emotional behaviours in people. BabyX contributes to
a discussion of this proposal because we know the algorithm
that animates her—and this algorithm encapsulates at least
some of what we know about the brain circuits responsible
for emotional behaviours. We contrast BabyX’s brainlike
algorithm with the very different algorithm animating our
Level 2 Person product: while both systems produce compa-
rably convincing emotional behaviours, we argue the differ-
ence in algorithms is ethically significant, and that BabyX’s
algorithm places her closer to having some (small) amount
of ethical patiency than a Level 2 Person. On these grounds
too, we see grounds for caution in the development and
deployment of BabyX.

In this paper, we hope to have shown that AI models of
simulated humans are becoming increasingly relevant to
ethical discussions. They are relevant both to practical dis-
cussions about impacts of new technologies and to more
theoretical discussions of what defines an ethical patient.
We believe the researchers developing these new models
can contribute usefully to these discussions. In particular, if
the ethical patiency of an Al agent hinges on the algorithm
it implements, those who developed the algorithm have rel-
evant information to contribute.

In fact, if algorithms matter, their developers are not just
useful informants to an ethical debate. They also have cer-
tain new ethical responsibilities, especially if the agents they
create use sophisticated models of emotions. In particular, if
a given algorithm will accord a simulated agent some degree
of ethical status, the developers need to think very care-
fully about the conditions under which such an agent would
be deployed—and possibly, whether such an agent should
be created at all (see again [7] for further discussion). In
this paper, we have rehearsed some of the ethical delibera-
tions we foresee Al developers will have to engage in a good
deal more as their technical ability to simulate real people
improves.
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