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Abstract
The discussion about the moral status of novel beings tends to focus on artificial intelligence, robots, and
otherman-made systems.We should, however, also consider a likelier kind of novel beings: animals that are
genetically modified to develop human-like cognitive capabilities. This paper focuses on the possibility of
conferring human characteristics on nonhuman primates (NHPs) in the context of neuroscientific research.
It first discusses the use of NHPs for neuroscientific research and then, second, describes recent develop-
ments that promise to revolutionize the field and how thatmay lead toNHPs attaining human-like cognitive
capabilities. Third, an account ofmoral status is developed to ground the central claim, thatmaking theNHP
brain more human-like is unproblematic as long as the NHPs do not become persons. In conclusion, this
paper discusses the implications for the moral status of cognitively enhanced NHPs, as well as the
implications for other novel beings.
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Introduction

The academic literature on the possibility of encountering novel beings, that is, nonhuman intelligence
or nonhuman consciousness, tends to focus on artificial intelligence (AI), robots, or other mechanical,
man-made systems, with the occasional consideration of aliens. We might, however, have to deal with a
different kind of novel beings before we create super-intelligent AI or encounter aliens from a distant
planet. This more probable kind of novel beings consists of animals that are genetically modified to
develop human-like cognitive capabilities. Nonhuman primates (NHPs) are themost likely candidate for
such genetic modification.

NHPs are important animal models in neuroscience, for both normal functions of the brain as well as
many brain disorders. Recent developments in developmental biology, genetic engineering and genomic
editing, such as CRISPR/Cas9, cloning by somatic cell nuclear transfer, and human–monkey chimeras,
open up new possibilities for manipulating the development of the primate brain in order to create better
animalmodels for diseases and normal functions. One way of improving animal models of the brain is to
make the NHP brain more like that of humans. This raises a number of ethical issues, but here I will be
primarily concerned with the implications for the moral status of “cognitively enhanced” NHPs and
what it might mean for other novel beings. The ethical worry is that cognitively enhancing NHPs, or
conferring human-like characteristics to them, may affect their moral status in a way that makes such
research or procedures unethical. My central claim in this paper is that manipulating NHP brains to
make themmore like human brains is not ethically problematic, at least with regard to their moral status,
unless the NHPs develop the sort of self-consciousness that makes them persons. “Person” is used here in
a technical sense for a specific category of moral status; so in order to argue for this claim, I need to
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provide an account of both moral status and personhood. The account I sketch here is neither very
original nor the final word on thematter, and I present it merely as one plausible and defensible account.

In order to make the case that NHPs may be conferred human characteristics in the context of
neuroscientific research, I will first discuss the use of NHPs for neuroscientific research and then, second,
I will describe recent developments that promise to revolutionize the use of primates for neuroscientific
research and how theymight be used to confer human characteristics. Third, I develop an account of moral
status to groundmy central claim, that making the NHP brainmore like the human brain is unproblematic
as long as the primates do not become persons. In conclusion, I discuss the implications of my account for
the moral status of cognitively enhanced NHPs, as well as the implications for other novel beings.

The Use of Nonhuman Primates for Neuroscientific Research

The idea that NHPs might be genetically modified in such a way that their brain becomes more human-
like may seem far-fetched. In this section and the next, I will explain how and why this could happen. In
this section, I briefly describe the use of NHPs in neuroscience, both for normal functions of the brain
and as animal models for brain diseases. In the following section, I will consider the recent and ongoing
technical possibilities for genetically manipulating NHPs brains and the motivation and reasons for
actually doing so.

The use of NHPs for research is exceedingly small compared to the total number of animals used for
research. In the European Union, NHPs account for about 0.05% of the total number of animals used,
according to the statistical report for the year 2011.1 Only about 10% of those NHPs are used for basic
research in biomedicine and about 23% for applied biomedical or veterinary research, most of them are
used for toxicological testing and other regulatory purposes.2 Despite these small numbers, NHPs are
important animal models in biomedicine, including neuroscience, generally3 and for basic neuroscience
in particular.4 The close phylogenic relationship and physiological similarities between NHPs and
humansmakeNHPs the best available animalmodels formany diseases and normal biological functions,
especially when it comes to the brain.5

Primates are commonly divided into four groups: great apes, old-world monkeys, new-world
monkeys, and prosimians. Prosimians are not widely used for neuroscientific research and of the great
apes only chimpanzees have been widely used. In the European Union, chimpanzees have not been used
for research since 1999,6 and in the United States, the National Institutes of Health has phased out their
use over the last few years.7 Of the old-worldmonkeys, macaques are most commonly used, in particular
rhesus macaques. Of the smaller new-world monkeys, the most commonly used species is the common
marmoset. In what follows, my discussion of NHPs will apply primarily to macaques and marmosets.

A number of features make macaques and marmosets useful for basic neuroscientific research. Their
brain is in many aspects similar to the human brain, in particular the relative brain size, as well as “the
number and density of cortical neurons, a large prefrontal cortex, and greater myelination.”8 The
Weatherall report, which investigated the scientific necessity andmoral justification of primate research,
also emphasizes the similarities in the structure and functions of the brain in human and NHPs, that are
absent in other species: “Primates, both human and nonhuman, embody a major evolutionary step
change in vertebrate brain architecture with themassive expansion of the neocortex. The subdivisions of
the neocortex and the sheer number of interconnections in the primate brain are radically different from
those of other vertebrates.”9 The report also points out similarities in the visual and motor systems, that
have made rhesus macaques indispensable for neurological research on visual attention and other brain
functions and structures related to vision, decisionmaking, and movement. Research on NHPs, in
particular rhesus macaques, has contributed to many areas within cognitive neuroscience, such as “the
neuronal mechanisms for object recognition, working memory, decisionmaking, the guidance of motor
behavior by sensory information, the neural coding of categories and numerical quantities, the proces-
sing of reward and reward expectations for reinforcement and learning, and the difference between
information that does and does not reach consciousness.”10 Although much of this research has focused
on rhesus macaques, marmosets have in recent years become increasingly more important for both
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practical and scientific reasons.11 In terms of practical reasons, marmosets are smaller and easier to
handle thanmacaques, theymature and breed earlier, and they havemore offspring.With regard to their
use for basic neuroscientific work, they share many of the neurological features that can only be found in
primates and they have social structures and processes that have parallels in humans but not in
macaques.12

NHPs are of significant use not only for basic neuroscientific research, but also for research on
neurological diseases and related translational or preclinical research. NHPs are important models for
Alzheimer’s disease (AD), in particular macaques (rhesus monkeys and cynomolgus monkeys),13 but
other primate species such as Caribbean vervets may also provide useful models for at least some aspects
of the disease.14 Other animal models are also used in Alzheimer’s research, including zebrafish and
rodents, and much research is conducted on humans as well. Still, NHP models are the only models
available for some types of AD research.15 NHPs also provide important albeit imperfect animal models
for Parkinson’s disease,16 amyotrophic lateral sclerosis,17 and stroke.18

Old Problems, New Possibilities, and Primate Models

Recent technical and scientific developments may lead to significant changes in neuroscientific research
on NHPs.19 These developments include affordable genome analysis, genome editing, such as CRISPR/
Cas9, and cloning. Transgenic mice have become ubiquitous in biomedical research, but applying
genome editing techniques to NHPs and other large mammals has proved to be more difficult. The first
transgenic monkey, a rhesus macaque, was born in 2001 in the United States.20 In 2008, the first
transgenic disease model in an NHP was created, resulting in brain and behavioral impairments in a
rhesus monkey similar to those caused by Huntington’s disease in humans.21 The first germline
transmission in NHPs was not reported until 2009, in a study that used marmosets.22 It was only in
2014, after the introduction of the CRISPR/Cas9 technique, that genome editing in NHPs took off. That
year, the first gene knockout cynomolgus monkey was generated using CRISPR/Cas9 targeting one-cell
embryos.23 The same year, TALEN-based genome editing was used to target the gene coding forMethyl-
CpGBinding Protein 2 (theMECP2 gene), creating a potential disease model for the Rett syndrome.24 In
2015, anNHPmodel of Duchennemuscular dystrophywas created by using CRISPR/Cas9 to disrupt the
so-called dystrophin gene in a rhesus monkey.25 In the last 4 years, the number of transgenic monkey
models has multiplied as knockout (deleting genetic material) efficiency has improved and knockin
(inserting genetic material) is rapidly becoming more feasible.26

One of the technical problems with using CRISPR/cas9 in NHPs is mosaicism, which is when some of
the cells have themodified genotype and some cells have the original genotype. Inmice and other smaller
animals, breeding from the founder animals can be used to dilutemosaicism. This is impractical inNHPs
because of the long generation time.27 One solution is to use somatic cell nuclear transfer to clone
monkeys and this has now been shown to be possible. A study published in 2018 reported the birth of two
cloned cynomolgus monkeys, created with somatic cell nuclear transfer using fetal fibroblasts (fibro-
blasts are cells that produce the structural framework of tissues; fetal fibroblasts have proved to be useful
as donor cells for cloning pigs and other large mammals28 as well as the monkeys in this case). Although
not carried out in this study, the fetal fibroblast can be genetically modified and screened before it is
inserted in the enucleated oocyte (immature egg cell). Once it has developed in vitro to the blastocyst
stage, it is transferred to a surrogate monkey and carried to term. The study started out with 129 oocytes,
which produced 2 live births. The results “pave the way for the generation of genetically uniformmonkey
models for basic research and biomedical applications.”29

What all this amounts to is that we are coming increasingly closer to the possibility of producing a
significant number of genetically modified NHPs for the purpose of basic and applied biomedical
research. It may not be clear how that could lead to the creation of human-like brains in NHPs. Why
would anyonewant to geneticallymodifyNHPs tomake their brainsmore like human brains? This could
happen, in my view, either as an unintended consequence of making better disease models of the human
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brain or as an intended consequence of making a more human-like brains for basic research. Let me
consider these two possibilities in turn.

First, NHPs are for some aspects of research on brain disorders and diseases important animal
models, but imperfect. Millions of people suffer or die from neurodegenerative diseases and psychiatric
disorders, while therapies are in many cases few or nonexisting, and little progress has been made over
the years. Animal research on neurological disease mechanisms and preclinical animal research of
potential therapies, even when it is promising, rarely result in an effective treatment. Better NHPmodels
could revolutionize the development of medical treatments.30 As one review of the application of
CRISPR/Cas genome editing in neuroscience put it:

Mouse and rat models thus provide a bridge between our understanding of the molecular under-
pinnings of the nervous system gleaned from studies in non-mammalian systems and the complex
phenotypes observed in brain disorders. In some cases, however, a comprehensive understanding of
the human brain will require primate models, which are more similar to the human brain in terms of
neuroanatomical, physiological, perceptual, and behavioral characteristics.31

Although about half of all human genes have a role in the development and function of the nervous
system, some genes may make a particularly significant difference both for the uniquely human features
of the brain and for brain disorders. Genetically modifying an NHP by adding such a gene, in order to
produce a certain brain disorder, could confer both that disorder and some human-like features to the
NHP brain. One example is theNOTCH2NL gene, or trio of genes, which appears to be important for the
larger brain size in humans, compared with other primates, and it may also make humans more
susceptible to some neurological disorders.32

Second, although the NHP brain is in many ways similar to the human brain, there are still important
differences that make them imperfect models of some normal functions of the brain, in particular the
highest cognitive functions. Two recent studies suggest that there is a significant interest in manipulating
the NHP brain in ways that may make it more like the human brain. The first study, published online in
March 2019, has the title “Transgenic rhesus monkeys carrying the human MCPH1 gene copies show
human-like neoteny of brain development.”33 Chinese scientist Lei Shi and colleagues generated 11 trans-
genic rhesus monkeys carrying the human gene MCPH1, which is important for the development of the
human brain. The transgenic monkeys showed some human-like features in brain development, but tests
also revealed better short-term memory and shorter reaction time compared to normal rhesus monkeys.
The authors note: “The presented data represent the first attempt to experimentally interrogate the genetic
basis of human brain origin using a transgenic monkey model and it values the use of NHPs in
understanding unique human traits.”34 A second study involving the first ever human–monkey chimeras,
which has been reported in the media but has at the time of writing yet to be described in a scientific
publication, suggests a slightly different way in which NHPs may be given human-like features. In this
study, genome editingwas applied to prevent a specific organ fromdeveloping in theNHPembryo.Human
stem cells were injected into the embryo, in order to develop the missing organ, which would then be
human and the resulting organism a human–monkey chimera.35 One worry is that the human stem cells
could also develop in other parts of the NHP embryo, such as the central nervous system, possibly giving it
human-like features by accident. None of the chimeric embryos were carried to full term.

So far I have tried to show that it is becoming technically possible to create transgenic NHPs with
human-like features and that this may happen by accident or by design in the not too distant future.
Among the ethical problems arising from these developments are questions about the moral status of
NHPswith human-like neurological features, and the potential suffering of such primates for example by
becoming social outcasts in both human society and inNHP groups, or by a greater subjective awareness
of their own nature, position, and fate.36 In what follows, I will focus on the question of moral status,
developing an argument for the claim that moral status is only a significant problem if the transgenic
monkeys develop self-consciousness. This focus is not meant to exclude the possibility of other ethical
problems, such as the question of increased suffering.
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Moral Status, Personhood, and Cognitively Enhanced Monkeys

The question I am attempting to answer here is whether cognitively enhancing monkeys have any effect
on their moral status. I argue that it does not, unless they become self-conscious. The same argument
applies to other novel beings, and I argue that theymattermorally only if they develop either sentience or
self-consciousness (or both). To make this argument, I need to give a brief account of moral status and
the moral significance of self-consciousness.

Bymoral status, I mean the extent to which someone or something has a claim to be included in the
moral deliberations of a moral agent for their own sake, because of some specific, morally relevant,
inherent characteristics or intrinsic properties.37 In contrast, something or someonemaymatter morally
not for their own sake but on relational or symbolic grounds, in which case they have no inherent
characteristics that are relevant to moral status. Such things or beings still havemoral value but nomoral
status.38 Some things or beings that have amoral statusmay also have added relational or symbolicmoral
value, thatmakes themmattermoremorally than if they had only theirmoral status. Finally, some things
or beings have neither a moral status nor any other moral value and hence do not matter morally at all.

The paradigmatic case for moral status is unimpaired, adult, human beings. They are typically
thought to have basic rights, including a right to life, freedom, and physical integrity (or a strongmorally
relevant interest in such basic conditions of existence). This is often referred to as full moral status.

The paradigmatic case for having neither moral status nor other moral value, that is, not mattering
morally at all, is any material object of no consequence such as a random pebble at the beach. Assuming,
safely I think, that the pebble has no awareness or feelings, it matters neither to the pebble nor to anyone
or anything else if I throw it in the ocean or shatter it with a larger stone. That particular pebble does not
matter morally at all.39

The idea of moral value without moral status, that is, as mattering morally for relational or symbolic
reasons and not for its own sake, is more contentious than the basic distinction between full moral status
and no moral worth at all. I think it does nonetheless make intuitive sense. One example of moral value
without moral status could be a work of art that is historically and culturally important, such as the two
statues carved in a mountain in Afghanistan known as the Buddhas of Bamyan. The statues were blown
up by the Taliban in March 2001. It was morally wrong to destroy them, not because their destruction
mattered in any way to the statues themselves, but because they mattered to us, to humanity. Similarly, it
may be wrong to destroy or significantly alter certain natural sites, such as rivers, mountains, forests, or
coastlines, because of their beauty or significance—apart from any instrumental reasons for preserving
them. Their destruction would make no difference to those sites, but it would make a difference to
us. They have moral value, although they have no moral status.

One combination ofmoral status andmoral value remains, namelywhere someonehasmoral status but
also added moral value through special relations. Assuming that at least some nonhuman animals have
moral status, some of them may also have moral value over and above their moral status. Companion
animals are one example; they have special relations to their guardians, that arguably confer greater moral
value on them than possessed by similar animals in the wild. A person’s dog matters more morally than a
wolf in a region where wolves are abundant, even if their moral status may be argued to be the same.

I hope that the basic idea behind the concepts of moral status and moral value is clear, but quite a few
questions and problems remain. The way I defined moral status as being grounded in some inherent
characteristics immediately raises the question what these characteristics are and how exactly they ground
moral status. This is a basic question about moral status, if moral status is supposed to be grounded in
specific attributes of the relevant moral patient, that is, the being that is the object of the moral
consideration of moral agents. Yet, much of the literature on moral status shies away from analyzing
the relationship between moral status and the inherent characteristics supposed to ground it, and merely
points vaguely to rationality, consciousness, sentience, subjective experience, or something like that.

My proposal here is that very specific cognitive characteristics ground rights andmoral status through
morally relevant interests: a specific cognitive characteristic (or combination of cognitive characteristics)
grounds a morally relevant interest, that in turn grounds specific rights or aspects of a moral status. This
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proposal adds two ideas to the common view that moral status is grounded in cognitive characteristics.
One idea is that these cognitive characteristics are specific, as opposed to general characteristics such as
intelligence or rationality. The other idea is that there is an intermediate step between moral status and
cognitive characteristics, namely morally relevant interests. This second idea, that morally relevant
interests bridge cognitive characteristics and moral status, has a utilitarian side and a deontological side.
The utilitarian side follows lines of argument like that of Peter Singer, where the ability to experience pain
and pleasure (i.e., sentience, here understood as a cognitive characteristic) and higher cognitive
characteristics like the ability of temporal self-awareness ground morally relevant interests, that in turn
decidemoral status.40 The deontological side follows interest-based theories of rights (that ground rights
inmorally relevant interests), such as that of Joseph Raz, but adding a connection or a prior step between
cognitive characteristics and morally relevant interests.41 Other deontological views of moral status may
not need the intermediate step of morally relevant interests.42

My proposal suggests that moral status is not grounded in general cognitive characteristics like
intelligence or rationality, but in specific cognitive characteristics. Nonetheless, many of the relevant
specific cognitive characteristics can be subsumed under a combination of two general cognitive
characteristics. The combined capacity for self-consciousness (awareness of oneself as a subject of
experience in time and space) and metacognition (the ability to think about one’s thoughts) involves a
range of cognitive capacities that give rise to a number of significant morally relevant interests.43 Let me
give four examples of how specific cognitive characteristics, which are aspects of self-consciousness and
metacognition, ground morally relevant interests: (1) The capacity to be aware of oneself as a subject in
time, with a memory of the past, awareness of the present, and ability to anticipate the future, is a
necessary and sufficient condition for the ability tomake plans and projects for the future and value one’s
life, which leads to amorally relevant interest in seeing another day, that is, in continued life. Thismorally
relevant interest in continued life grounds in turn a basic right to life.44 (2) The capacity to be aware of
one’s physical and social position, and one’s life story, in addition to having the ability tomake plans and
projects for the future, is a necessary and sufficient condition for the ability to be aware of and to value
one’s existential situation, which leads to a morally relevant interest in not being physically coerced or
constrained, that is, an interest in freedom. That morally relevant interest in freedom grounds in turn a
basic right to freedom. (3) The capacity to be aware of one’s physical body and value its integrity leads to a
morally relevant interest in physical integrity. That morally relevant interest in physical integrity
grounds in turn a basic right to physical integrity. (4) The capacity to reflect on one’s thoughts, actions,
and self, and in particular the reasons for one’s actions, in other words, the capacity to deliberate, leads to
a morally relevant interest in making one’s own decisions, that is in personal autonomy. That morally
relevant interest in personal autonomy grounds in turn a basic right to have one’s autonomy respected,
including the right not to be instrumentalized.45 In short, the capacity for self-consciousness (with
metacognition) grounds basic rights to life, freedom, physical integrity, and respect for autonomy. These
are the sort of basic moral rights that are fundamental to moral status and that follow from self-
consciousness withmetacognition, but there may certainly be other rights that determine some aspect of
moral status. On this view of moral status, they would need to be grounded in a similar way on specific
cognitive characteristics.

There are other characteristics, apart from self-consciousness, that ground morally relevant interest,
most importantly sentience. Sentience as the capacity to experience pleasure/happiness and pain, and to
suffer, leads to a morally relevant interest in pleasure/happiness and in not suffering. That morally
relevant interest grounds in turn a basic right not to be wrongfully harmed (physically or psycholog-
ically).

There is still the problem of how cognitive characteristics or capacities ground morally relevant
interests, and it may seem that I am deriving moral value from a description, an ought from an
is. Cognitive capacities do not ground morally relevant interests directly, there is no immediate logical
implication from one to the other.46 There are some short answers that are not entirely satisfactory. One
is to claim that it is self-evident that the interests discussed above are morally relevant, that is, it is self-
evident that these kinds of interests (in particular in view of the ability of the beings in question to value
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their interests) make a claim on all moral agents to take them into moral consideration. Very similar
appeals can bemade tomoral intuition or, more plausibly, to the very nature ofmorality (themoral point
of view itself is exactly to take such interests of others into one’s moral consideration). To give a full
account of the relationship between certain capacities and morally relevant interests requires placing it
within a comprehensive theory of value or rights, which is outside the scope of this paper.47

I have given a few examples of how certain cognitive capacities can lead to morally relevant interests,
that ground rights or aspects of moral status. But how does personhood fit into this? The combined
capacity for self-consciousness and metacognition, and the specific cognitive abilities that follow from it
and ground the morally relevant interests discussed above, can for convenience be given the technical
term “personhood.” It can also be called “Lockean personhood” as it comes very close to Locke’s view of
the person as “a thinking intelligent Being, that has reason and reflection, and can consider itself as itself,
the same thinking thing in different times and places […].”48 On the picture sketched above, Lockean
personhood implies full moral status understood as the basic rights to life, freedom, and physical
integrity, as well as the right not to be (wrongfully) harmed, physically or psychologically, and respect for
autonomy. Any being, whether a nonhuman animal, human, or a novel being, either has the capacity for
self-consciousness (with metacognition) or it does not. Personhood and full moral status are therefore
threshold concepts. It follows that NHPs that are genetically modified to have human-like cognitive
features are persons if and only if they have the capacity for self-consciousness (withmetacognition). The
same applies to any novel being, such as a super-intelligent AI, and they are persons if and only if they
have the capacity for self-consciousness (with metacognition).

It may be objected that self-consciousness is both a matter of degree and contingency. We are born
without it and may lose it before we die, and some humans are even born with brain disorders that
prevent them fromdeveloping self-consciousness at all.We fall asleep or in coma or faint, and sometimes
we are just barely conscious. What happens to personhood and the claim to full moral status in those
circumstances? I am putting significant theoretical weight on the word “capacity” here, possibly too
much, but my reply is that full moral status is dependent on the capacity for self-consciousness (with
metacognition). All humans are bornwith the capacity for self-consciousness (withmetacognition), even
in the case where it does not develop into the ability to be self-conscious and self-reflective, or it does and
we lose that ability, or when we are not exercising that ability—in all those cases we still have the innate
capacity for self-consciousness as human beings. There remain at least two problems for this account of
personhood as a threshold concept, with regard to human development on the one hand and evolution
on the other hand. One is the question of whether the human fetus has the capacity for self-consciousness
and if so then from what point in its development. The second question is when the capacity for self-
consciousness emerged in human evolution and whether that could possibly have been a discrete
evolutionary step. I merely acknowledge these problems and leave them open, and they require much
more detailed discussion than I can offer here.

It follows from this view of capacity for self-consciousness (with metacognition) that there is no such
thing as a human nonperson, all humans, and nonparadigmatic humans are persons and have as such
full moral status. I have suggested that all humans have the capacity for self-consciousness (with
metacognition), even in the case where an individual does not have the physical potential to develop
self-consciousness. Capacity is understood here as a species-typical innate or natural disposition.49 If this
nonindividualistic view of capacities is rejected, the capacity for self-consciousness would be limited to
individuals’ physical abilities, and that would exclude many nonparadigmatic humans from full moral
status, such as (maybe) very young children, people with radical cognitive impairments, coma patients,
and the like. In these cases, there are nonetheless excellent reasons to treat (at least some of) them as if
they had full moral status or even to give them additional moral protections. Yet, these reasons would be
based on their moral value (and sentience, if applicable) rather than personhood and full moral status.

According to the account I have sketched here, personhood and full moral status are threshold
concepts and form therefore a discrete category of moral status. The capacity for experiencing pleasure
and pain, that is sentience without personhood, forms a different category of moral status. Sentience
grounds a morally relevant interest in not being wrongfully caused to suffer and a corresponding moral
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right. There may be gradual differences in sentience, which then ground a difference in the strength of
that right. Nonhuman animals that are complex enough to have a strong awareness of their pain within
integrated, subjective experience, have a stronger interest in and hence a stronger claim to not being
(wrongfully) harmed than simpler animals that are barely capable of sensing pain as a part of subjective
experience. It is not clear, however, how to estimate the level of sentience of nonhuman animals. The
same uncertainty arises for novel beings, in particular AI, if it is a possible that they have acquired or
developed sentience. How could we know whether or to what extent they are sentient? In the case of a
nonbiological system, there is the additional problem that it lacks natural pain behavior on the one hand,
and, on the other hand, that it may be designed to emulate human emotive or affective behavior even in
the absence of emotions or feelings.

As nonpersons, sentient nonhuman animals have a morally relevant interest in not suffering, which
grounds a right not to be wrongfully harmed. Since they do not possess the necessary grounding
characteristics, animals that are sentient nonpersons do not have amorally relevant interest in continued
life, freedom, or physical integrity, and hence not the corresponding moral rights. Taking the life of
nonhuman animals, constraining them or interfering with their physical integrity may cause them to
suffer andwould in that case be prima faciemorally wrong. Amoral agentmight also be obliged to refrain
from such actions, even if no suffering is involved, if the animals’moral value (that is, the extent to which
they matter morally because of their special relationships) provides strong moral reasons against
it. Nonhuman animals that are not sentient have no moral status, unless they have some other inherent
characteristics that can ground morally relevant interests. One might argue that being a self-organizing,
living being, with its own goals and well-being is such a characteristic, as it is sufficient to ground a
morally relevant interest in not having their goals thwarted or well-being set back. This would apply not
only to insects, but also to plants and lower organisms. Given that such nonsentient beings are not aware
of their goals or well-being and cannot value them, I find this view highly implausible.

I have now considered beings that have a lower moral status than (human) persons, but it is possible
that there are or there will be beings that have a higher moral status than (human) persons. What if we
meet novel beings, aliens, or super-intelligent AI systems, who turn out to be cognitively superior to
humans in a way that gives them higher moral status than what we now recognize as full moral status—
would they be justified in exploiting and killing us?50 I cannot imagine any characteristics that would
result in a higher moral status than what I have here described as full moral status (which it would then
no longer be), butmaybe that is just amatter ofmy limited imagination.51 Even if this would be the case, a
novel being’s moral status would not take anything away from personhood and the moral status that
humans have, including basic rights to life, freedom, and physical integrity. On my account, such novel
beings could not be justified in exploiting and killing us.

Let me now finally come back to transgenic, cognitively enhanced monkeys. On this account,
conferring characteristics on monkeys that fall short of the characteristics that constitute personhood
(self-consciousness with metacognition) does not affect their moral status. If, however, genetic modi-
fication ofmonkeys confers self-consciousness, theywill be persons and have full moral status as humans
do. In that case, they could not be used in such research if humans could not be used. Conferring self-
consciousness on NHPs for research purposes is in that sense self-defeating; it would exclude them from
being used for this kind of research at all, independently of any harms that conferring consciousness on
them might cause.

The implications of my account for other novel beings, such as AI systems, are that we would have to
consider what characteristics they may have that could ground morally relevant interests. This would
have to be done on a case-by-case basis. There is a familiar epistemic problem with regard to knowing
what cognitive capacities such systems may have, in particular at what point they become self-conscious
and able to reflect on their own processes.52 One particularly interesting possibility is if a systemdevelops
self-consciousness without sentience or even any affective properties. Such a system would neither
experience pain nor pleasure, neither boredom nor anxiety nor happiness in any sense. It might have
plans and goals, but it would not have any psychological interest in or motivation for seeing plans or
projects through or reaching its goals. It would have no psychological interest in continued existence, and
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it would not care either way. It is questionable whether it could truly value its continued existence and
more generally whether a being without affective properties can value anything at all. This may suggest
that sentience or at least some affective properties are necessary for having any moral status at all.

Conclusion

Genome editing techniques are developing at a great pace and are increasingly applied to NHPs. Since
NHPs are particularly important for neuroscientific research, both for normal functions and for brain
disorders, genome editing may be used to improve NHPs as animal models in neuroscience. This could
lead to human-like characteristics being conferred on them by accident or design. I argue that in terms of
moral status, conferring human-like characteristics is not problematic, provided it does not include the
characteristics that constitute personhood, that is, the capacity for self-consciousness with metacogni-
tion. To make that argument, I have sketched an account of moral status and personhood, that grounds
moral status inmorally relevant interests, which in turn are grounded in specific inherent characteristics.
Using genome editing to confer human characteristics, whether human-like brain functions or brain
disorders, on NHPsmay bemorally problematic for a variety of other reasons than those affecting moral
status. It may cause increased pain and suffering, in particular when generating models for neurode-
generative diseases, and may also lead to a significant increase in the number of NHPs used for harmful
research, increasing aggregate suffering. Such increase in suffering of NHPs is only justifiable if there is a
realistic chance that the research will lead to treatments that will reduce human suffering and save lives
on such a scale that the increased animal suffering is a morally acceptable trade-off.

Other novel beings matter morally only to the extent that they have cognitive capacities that ground
moral status, in particular sentience and self-consciousness withmetacognition. Itmay be highly difficult
to determine whether a super-intelligent AI, for example, has become sentient or self-conscious, but in
those cases where we understand the design well enough to know that systems in question cannot be
sentient or self-conscious, we need not worry about their moral status.
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