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Abstract

Human heritable genome editing (HHGE) involves editing the genes of human gametes and/or early human embryos. Whilst
‘identity’ is a key concept underpinning the current HHGE debate, there is a lack of inclusive analysis on different concepts
of ‘identity’ which renders the overall debate confusing at times. This paper first contributes to reviewing the existing lit-
erature by consolidating how ‘identity’ has been discussed in the HHGE debate. Essentially, the discussion will reveal an
ontological and empirical understanding of identity when different types of identity are involved. Here, I discuss genetic,
numerical, qualitative and narrative and how each of them is relevant in the HHGE context. Secondly, given the different
types of identity, the paper explores how we could navigate these different interpretations of identity in a way that promotes
an inclusive and informed discussion between primary stakeholders and the general public in the HHGE debate. Here, I argue
for and refine a multi-faceted concept of identity as a suitable framework for discussing the ethical and societal implications
of HHGE because it not only could integrate different understandings of identity but also highlight the interconnectedness

between these different understandings.
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Introduction

Human heritable genome editing (hereinafter referred to
as ‘HHGE’), sometimes also known as human germline
editing, involves editing of genes on our sperms or eggs
(known as germ cells or gametes) or early human embryos.
Potentially, HHGE can be used to prevent the transmission
of genetic diseases (NASEM 2017, p. 113). The modifica-
tions of genes under HHGE bring heritable effects whereby
the edited genes will be passed on to future generations
(should the resulting individuals decide to have biological
offspring in the future) (NASEM 2017, p. 111). As such, this
technological intervention ‘would not only affect individual
patients or humans but the human species as a whole’ (de
Miguel Beriain 2018, p. 1) and it has been described as one
of the ‘disruptive’ technologies (Martin et al. 2020) where
its regulation should be aligned with societal needs and val-
ues (Ribeiro et al. 2018). It would therefore be necessary for
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an extensive consideration of the potential ethical, social,
medical and regulatory implications of HHGE to continue
taking place before going ahead with any clinical applica-
tion of HHGE. The closing statement of the 2023 Interna-
tional Summit on Human Genome Editing further affirms
this as it states that ‘[HHGE] remains unacceptable at this
time. Public discussions and policy debates continue and
are important for resolving whether this technology should
be used. Governance frameworks and ethical principles for
the responsible use of [HHGE] are not in place. Necessary
safety and efficacy standards have not been met.’

Whilst safety and efficacy issues are important con-
siderations in the HHGE debate, it must be noted that the
pragmatic aspects should not be the ultimate guide in the
ethical decision-making on HHGE as its application ‘may
still contradict ethical values or lead to undesirable societal
consequences’ (Almeida and Ranisch 2022, p. 7). Thus, in
deciding the circumstances under which HHGE could be
reasonably justified, there is a need to continuously engage
with the public value-laden concepts such as ‘humanness’,
‘naturalness’ or ‘human diversity’ (Almeida and Ranisch
2022). In light of this, this paper examines a distinct yet
seemingly related concept, that is the concept of ‘identity’ in
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the context of HHGE. The concept of identity is a prominent
topic in many reproductive technologies including HHGE
where ‘choices of interpretative framing’ could ‘shape the
space of sense within which bioethical thinking takes place’,
leading to different moral conclusions (Griffiths 2021, p.
14). This paper aims to dissect the different interpretations
of ‘identity’ in the literature and argue for a multi-faceted
concept of identity that highlights the interconnectedness
between these different understandings of ‘identity’ for a
more balanced and nuanced debate on HHGE.

This paper takes a multidisciplinary approach in consoli-
dating key perspectives on ‘identity’ pertinent to HHGE,
addressing the following research tasks. First, it contributes
to reviewing the existing literature by exploring how ‘iden-
tity’ has been discussed in the HHGE debate. Essentially,
the discussion will reveal an ontological and empirical
understanding of identity when different types of identity
are involved. Here, I discuss genetic, numerical, qualitative
and narrative and how each of them is relevant in the HHGE
context. Secondly, given the different types of identity, the
paper explores how we could navigate these different inter-
pretations of identity in a way that promotes an inclusive and
informed discussion between primary stakeholders includ-
ing scientists, bioethicists, policymakers and the general
public in the HHGE debate. Here, I argue for and refine a
multi-faceted concept of identity as a suitable framework for
discussing the ethical and societal implications of HHGE
because it not only could integrate different understandings
of identity but also highlight the interconnectedness between
these different understandings.

Genome editing and its potential impacts
on‘identity’: an overview

The concerns about ‘identity’ are frequently raised when
contemplating the possibility of modifying the human
genome, particularly in the context of HHGE where changes
will be inherited. This can be observed in news media (see
e.g. Shekhtman, The Christian Science Monitor 2015; Gar-
nham, The Scotsman 2016) as well as numerous academic
journals (see e.g. Liaw et al. 2021; Griffiths 2021; Hauskel-
ler 2004; Glannon 2001; Chadwick 2001), with seemingly
different types of identity involved. As indicated, this paper
intends to bring together these different types of identity.
At a broader level, it seems that the identity-related
questions of HHGE draw attention to the potential impacts
of HHGE on individuals’ personal identity and the wider
implications for the identity of the human species. In this
regard, it is usually an ontological understanding of iden-
tity that is at stake, focusing on the fundamental nature
of identity. For instance, the concern of how HHGE may
‘affect the very core of who that person is’ (Garnham, The
Scotsman 2016) could lead to a range of identity-related
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discussions touching upon ‘numerical identity’ and/or
‘qualitative identity’ (more details about these different
types of identity will be discussed in a later section).

In addition to individuals’ identity, concern also arises
in regard to the impacts of HHGE on human beings as a
whole. For instance, it is stated that ‘(e)diting the human
germline (...) also opens up the possibility of creating an
entirely new species. This may threaten our way of life
and even our very existence as human beings. (...) what
is clear now is that genome editing technologies could
potentially change our identity as individuals and as a spe-
cies in profound and fundamental ways’ (Garnham, The
Scotsman 2016). The latter envisages a collective iden-
tity, that is ‘human identity’, and is aligned with what has
been the gist of international human rights instruments in
relation to HHGE. For example, the European Conven-
tion on Human Rights and Biomedicine 1997 (‘Oviedo
Convention’) which bans any genetic intervention that
aims to change the genome of the descendants (Article
13), explicitly promotes as its central aim the protection
of the ‘dignity and identity of all human beings’ (Article
1). This suggests that, as DeGrazia (2005a, b) also points
out, it may be ethically troubling if altering one’s identity
would lead to changing the core or essence of being a
human being. This human identity is the whole identity
that is the core of a multi-faceted concept of identity I
will discuss later.

Other than an ontological understanding of identity,
there is also an empirical understanding of identity which
is most apparent in the renewed focus on identity politics
from the disability studies in considering the wider socio-
ethical impacts with the potential use of HHGE (Feeney
and Rakic 2021; Boardman 2020). In this setting, narrative
identity (and perhaps qualitative identity) seems to be at the
heart of the discussion, and it is applicable to people with
genetic-related conditions as individuals as well as a group.
This form of identity not only applies to people with genetic
conditions but also applies to people who might be born as a
result of HHGE as it draws attention to how identity is lived
and experienced (Petersen 2006). This is particularly critical
considering that widespread use of HHGE could potentially
reduce the prevalence of genetic conditions in the human
gene pool in ways that current technologies cannot attain
(Boardman 2020, p. 126) thereby reshaping societal percep-
tions and the prevailing narrative of disability.

A multi-faceted concept of identity could take into
account both ontological and empirical understanding of
identity where different types of identity such as genetic,
numerical, qualitative and narrative identity can be consid-
ered not in isolation, recognising their interrelated nature.
It therefore provides a framework that encourages a more
holistic analysis of the broader implications of HHGE to
society from an identity lens.
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Introducing a multi-faceted concept of identity

Before delving into different types of identity in the HHGE
context, it is worth first briefly introducing the concept of a
multi-faceted identity and what it means in this paper. The
idea of a multi-faceted identity I propose here is mainly
inspired by Kristin Zeiler’s multi-layered concept of identity
in her writing in 2007 where she brings together different
concepts of identity in philosophy and argues that genetic
and/or genomic changes may but not necessarily define the
whole of one’s identity. Arguably, she sees one’s identity as
a whole in a numerical sense when she sees ‘whether my
whole multi-layered identity is changed to the extent that “T”
no longer exist in the sense that “I” have become a different
person’ as central to the question relating to germline editing
(Zeiler 2007, p. 31). It is however unclear to what extent a
change to this ‘whole identity’ would become problematic
in the context of HHGE. According to Zeiler (2007), while
genetics or genomics may affect certain aspects of ‘identity’,
the multi-layered nature of identity highlights that differ-
ent layers hold varying importance at different times. This
paper brings the idea forward and further refines the idea
by consolidating both ontological and empirical concep-
tions of identity as a framework for HHGE public debate.
Hence, while narrative identity has not been considered and
included (at least not explicitly) in Zeiler’s writing, as I shall
show it is significant in mine.

What also differs from Zeiler’s in this paper is the
acknowledgement of the interactions between these notions
of identity. The main idea behind the multi-faceted concept
of identity as advocated in this paper is not only an aware-
ness of the different concepts of identity (e.g. genetic iden-
tity as one facet of one’s whole ‘identity’; narrative identity
as another facet) but also to acknowledge, simultaneously,
the interactions between these different types of identity. The
implication derived from this understanding is that since
‘identity as a whole’ (that is, as my take in this paper, human
identity) is seen as having different dimensions, affecting
one facet does not necessarily constitute a change of the
‘whole (human) identity’ even though a changed facet may
also influence another facet. Not only that, the change to one
facet may be more remarkable at one stage of life and may
connote different significance to the individual at different
stages of life. A multi-faceted concept of identity taken as a
framework in discussion could then answer many identity-
related questions in HHGE, ensuring that the debate is done
inclusively.

In what follows, I will discuss four different types of
identity that are most relevant in the context of HHGE:
genetic, numerical, qualitative and narrative identity, each
directs us to different ethical considerations. Understanding
these distinct identities is necessary to contemplate how a

multi-faceted concept of identity can act as a framework for
the HHGE debate.

Different types of identity in the genome
editing context

Genetic identity

It is important to first clarify what the term ‘genetic iden-
tity’ might entail since this paper focuses on genome editing
where considerations of ‘genetic identity’ are inevitable. As
with ‘identity’, the term ‘genetic identity’ itself has vari-
ous interpretations within different contexts (Goekoop et al.
2020). From a literal scientific or biological perspective,
the term ‘genetic identity’ entails the structural makeup,
functions or roles of the genes (Salvi 2001, p. 536). Zeiler
(2007) further distinguishes between ‘genetic identity’ and
‘genomic identity’ based on the distinction between ‘genes’
and ‘genomes’. Humans have two types of genomes: the
nuclear genome, inherited both paternally and maternally,
and the mitochondrial genome, which is inherited only
maternally (Rosenberg and Rosenberg 2012, pp. 96 & 384).
The human genomes are made up of genes. Genes are made
up of deoxyribonucleic acid, commonly known as DNA.
While ‘genome’ and ‘gene’ connote different meanings sci-
entifically, they are often used interchangeably in the litera-
ture concerning genetic engineering.! Nonetheless, under-
stood from this scientific viewpoint, ‘genetic identity’ then
focuses on the role carried out by the genes (Salvi 2001, p.
536) whilst ‘genomic identity’ relates to the whole or entire
set of genetic information from both nuclear and mitochon-
drial genomes (Zeiler 2007,p. 28). Arguably, any genetic
modification directly changes genetic identity (Scully 2017,
p- 39) but its impact on genomic identity remains uncertain.

The ‘gene-genome’ distinction is also implicitly sug-
gested by the wording used in the Oviedo Convention.
As indicated, the Oviedo Convention aims to protect the
‘genome’ of the descendants. The word ‘genome’ was cho-
sen deliberately by the Working Party with the reason that
such a word is more ‘comprehensive in meaning’ compared
to phrases such as ‘genetic constitution’ and ‘genetic charac-
teristics” and may cover ‘those parts of the genome without
any known specific function’ (Steering Committee on Bio-
ethics 2000, p. 68). This indicates that there are many other
parts of ‘genes’ within the ‘genome’. The literal scientific
understanding of ‘genetic identity’, based on the distinction

! The term “genetic engineering” (or, “genome engineering”) is usu-
ally taken as an umbrella term to mean any intentional manipulation
of genes/genomes and thus can cover both somatic and germline
genome editing (see for instance, Evans 2002, 1).
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between ‘genes’ and ‘genomes’ creates a particular loophole
within Article 13 of the Oviedo Convention. Although Arti-
cle 13 prohibits any genetic modification aimed at changing
the genome of the descendants, it remains unclear whether a
change in ‘genetic identity’ in its literal sense would neces-
sarily connote a change in ‘genomic identity’ as well.

What further complicates the matter is that genetic iden-
tity and genomic identity can be understood from an indi-
vidualistic or collective sense. For instance, each of us can
have a (different) genomic identity, that is our whole set of
genomes, making each of us unique?; or if understood col-
lectively, humans can also have a genomic identity in the
sense that we as a species have a complete set of genomic
information which is different from, say, the genomic iden-
tity from another species (e.g. chimpanzees) (Varki et al
2008; Sholtis and Noonan 2010). Hence, there is a need to
take into account these viewpoints to clarify the claim that
HHGE will (or will not) alter the ‘identity’ of the resulting
individual.

Looking at the international efforts to protect the integrity
of the human species (Division of the Ethics of Science and
Technology of UNESCO 1999), protecting ‘genetic identity’
has arguably meant ‘genomic identity’ in the collective sense
as in the genomes of the whole human species (Liaw et al.
2021, p. 8). A relevant ethical question to be considered in
this instance is, therefore, how much genetic intervention
could be done to the individual to the extent that they would
still remain within the human species and retain ‘human
identity’. Within this notion where genetic changes are tied
to our sense of being human, an ontological understand-
ing of ‘identity’ might help move the debate forward, e.g.
to explore what it means to be a human and what conse-
quences might arise from significant modifications to our
genetic makeup. This helps us consider to what extent we
as a society could tolerate such changes in human identity.

Numerical identity

There are two possible understandings of numerical identity
that are at stake in the current context of HHGE and which
would influence the ultimate claim of whether there is a
change in the (numerical) identity of the eventual individual
born as a result of the intervention. As I will show here,
both understandings of numerical identity serve different
regulatory and socio-ethical relevance in the HHGE debate.

2 This can be explained through the concept of genome variations in
which it emphasises the differences each of us has in the sequence of
DNA. For more details, see Genome News Network 2023.
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Identity-over-possible-worlds

First, the so-called ‘identity-over-possible-worlds’ (see
Mackie and Jago 2022 for a more detailed discussion on this
concept) is at stake when the time-dependence view—that
one’s existence depends on the time and circumstances of
one’s conception—is adopted. This relates closely to the non-
identity problem famously coined by Derek Parfit which in
its simplest terms, indicates that we may face difficulty in
justifying why we opt for or against the use of certain tech-
nology for human reproduction because, in either choice, it
is unlikely that we cause any ‘harm’ to the resulting child
because the child would not have been born at all without
that technology (Parfit 1984, p. 359). This suggests that in
a non-identity case, the actions are not ‘person-affecting’
(hence, actions are considered ‘impersonal’) because it
does not affect specific individuals, but they change which
individuals will exist in the future (Feeney and Rakic 2021;
Doolabh et al. 2019).

In the first instance, the application of HHGE appears
to be a non-identity case because the decision to use or not
use HHGE would affect the existence of a particular indi-
vidual (Zuradzki 2008; Holm 2019; Rulli 2019; Alonso and
Savulescu 2021). For instance, Holm (2019) explains, ‘In a
context where gene editing is available to them, prospective
parents will, with their clinicians, plan the IVF + gene edit-
ing, and it is very unlikely that this will happen at exactly
the same time and in exactly the same way as it would have
happened if gene editing had not been available, i.e., it is
highly unlikely that exactly the same ova will be retrieved
and fertilised by exactly the same spermatozoon.’ In a simi-
lar vein, Alonso and Savulescu (2021) observed that gene
editing which involves IVF was ‘a necessary condition’ of
Lulu and Nana’s (a genetically modified twin done prema-
turely by scientist He Jiankui) existence.

Some scholars however have distinguished whether or not
it is a non-identity case depending on whether the procedure
is done on the human gametes or embryos. The argument
goes: editing the human gametes may affect who will be
created eventually given that if there is any difference in
the timing or other factors (e.g. the delay of time due to
genome editing procedure), there could be another sperm
that eventually fertilised the egg and thus another individual
would have come into existence instead; but this is not the
case if the genetic intervention is done on the embryos when
the fertilisation is complete (Omerbasic 2018; Wrigley et al.
2015).3

3 Wrigley, Wilkinson and Appleby in the discussion of mitochondrial
replacement technique (MRT) in which they distinguish between the
techniques of maternal spindle transfer and pronuclear transfer. They
argue that the non-identity problem arises in the application of mater-
nal spindle transfer because the procedure is carried out before fer-
tilisation of the egg, thereby leading to a different sperm fertilising
the egg than the one that would have been fertilised without the pro-
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There are important implications on whether the non-
identity problem is applicable in the context of HHGE. If
HHGE is considered a non-identity case, defining ‘harm’
or ‘unsafety’ for future individuals becomes complex, as
the use of HHGE might be the only way they can come into
existence. Holm (2019, p. 106) argues that the non-identity
problem suggests that almost no use of genome modifica-
tion in reproduction can be deemed unsafe unless it cre-
ates a life that is so miserable it is not worth living.* Cohen
(2011), Parker (2005), and Harris (2000) express similar
views, challenging whether regulating reproductive tech-
nology based on the best interests or welfare of the child
is feasible because, according to the non-identity problem,
restricting such technology cannot harm the specific chil-
dren born through it since they would not otherwise exist. In
other words, this view suggests that HHGE might not harm
any children because the (same identical) children would
not exist without technological intervention. Addressing the
non-identity problem's implications for HHGE and under-
standing how future children's interests can be appropriately
considered within this framework should then be prioritised
in future research.

Although the non-identity problem is often associated
with the field of philosophy (see e.g. Feinberg 1986, p. 158),
the non-identity debate need not be confined to the realm of
philosophers. In fact, the complexity of non-identity also
presents an opportunity for more empirical research focusing
on public’s perspectives regarding the non-identity prob-
lem and its applicability to HHGE. It would be valuable to
investigate the significance of non-identity in shaping the lay
public’s and stakeholders’ moral decision-making in the face
of HHGE. Currently, to the best knowledge of mine at the
time of writing, there appears to be very limited data on this
with only one known study by Doolabh et al. 2019, focus-
ing on the public’s view on the weight of the non-identity
problem in the field of public health. Similar research should
be encouraged in the context of HHGE for further insights
into the overall governance of HHGE.

On the other hand, there has also been a renewed debate,
focusing on distinguishing HHGE from genetic selection in
which the former might not be a non-identity case as it does
not involve destroying or discarding certain embryos with
disabling traits (Feeney and Rakic 2021; de Miguel Beriain

Footnote 3 (continued)

cedure. In the case of pronuclear transfer, however, the non-identity
problem, as it is argued, does not arise because the procedure happens
after fertilisation (that is on the selected embryos).

# It is worth noting that this is based on the idea that to be born alive
is always good. Nonetheless, this idea is not without any controversy.
See for instance, Holtug and Sandoe (1996); Benatar (2006) where
Benatar argues that it is possible to be harmed by being brought into
existence.

2020, p. 241). In this sense, it has been suggested that
HHGE creates a fresh perspective for ethical consideration
in that editing human embryos before birth with the purpose
of ‘removing disabling traits’ could bring person-affecting
benefits — benefiting the otherwise ‘disabled’ embryos (de
Miguel Beriain 2020, p. 241). Nonetheless, this reframing of
the HHGE debate also sparked significant challenges, par-
ticularly from the disability studies which raise concerns that
the employment of HHGE to eliminate disabling traits might
convey certain societal messages that are contrary to what
people living with disabilities really experience in daily life
(Boardman 2020, p. 126). In this regard, it is the narrative
and qualitative identity that might be at stake (discussed
more below).

Identity-over-time

Apart from the ‘identity-over-possible-worlds’, another
understanding of ‘numerical identity’ is the ‘identity-over-
time’ which focuses on the persistence issue — whether the
subject continues to exist over time despite changes (Zeiler
2007; DeGrazia 2005a, b,p. 264). A simplistic example of
this would be to think about a kidney transplant patient who
is likely to remain numerically the same despite a differ-
ent kidney. A related question in the context of HHGE is
how much change can take place via genetic intervention
done prior to birth, before changing the ‘identity’ of the
individual. The existing ethical discussion on mitochon-
drial replacement technique (MRT) helps illustrate differ-
ent approaches to answer this question. First, it has been
argued the application of the MRT may change the numeri-
cal identity of the resulting child compared to the child who
would have been born without the application (in the sense
of improving his/her qualitative identity significantly). The
reasoning behind this is that the life trajectory of a child
born via MRT could diverge so significantly from the child
who would otherwise be born with a mitochondrial disease
without intervention that they become two distinct indi-
viduals (Nuffield 2012, para 4.18). Juth (2016) seems to
share a similar stance when he suggests that some germline
modification could indeed bring drastic effects to the extent
that the individual has become qualitatively different that
he ceases to exist. This ground indicates that changes in
qualitative identity can indeed affect numerical identity. Fol-
lowing Juth’s reasoning, it is arguable that HHGE intended
for the purpose of preventing rare genetic disease may have
significant qualitative-identity-affecting, and thus affecting
numerical identity.

Second, whether or not there is an identity change has
been argued based on the continuity of a biological pro-
cess. For instance, Liao (2017, pp. 22-25) argues that ‘a
new and numerically distinct individual’ will be created in
the application of MRT whenever there is a disruption in
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the cellular or organismic continuity of the original eggs
or early embryos. This happens, as Liao argues, when the
original egg or early embryo is deprived of its function to
regulate and coordinate various processes — this is where
the nucleus of the egg (or nucleus of the early embryo) has
been removed for the procedure (Liao 2017, pp. 22-25). This
reasoning would yield a different conclusion when applied
in the case of HHGE. Liao argues that genetic modification
conducted on early embryos does not render the creation of
a new and distinct individual based on the idea that modify-
ing (instead of removing) components such as the nucleus
within the embryo does not disrupt cellular or organism con-
tinuity since the cellular function remains untouched (Liao
2017, p. 25). Following this view, it may be suggested that
HHGE might not affect numerical identity. Also, considering
the epigenetics approach introduced by Boniolo and Testa
(2012, pp. 285 & 289), the persistence of a living being over
time relies on the continuity of epigenetics’ that starts from
the zygotic (or embryonic) stage. Accordingly, as long as the
process of epigenetics continues to take place, one is consid-
ered to be numerically the same. Following this approach,
it is arguable that as long as there are ongoing epigenetics
processes along with embryonic development, then one’s
numerical identity remains unchanged.

The above discussion shows that there might be different
grounds as to what makes one persist through change lead-
ing to varied conclusions regarding the presence or absence
of a change in numerical identity. Nonetheless, amidst these
different approaches® and regardless of the specific approach
undertaken, there is at least one particular view on numeri-
cal identity that remains relevant and critical in the HHGE
debate. The central fear with the use of HHGE which con-
cerns whether or not the technology would fundamentally
change ‘human identity’ (see e.g. Shekhtman, The Chris-
tian Science Monitor 2015; DeGrazia 2005a, b) relates to
a numerical understanding of identity (identity-over-time).
This discussion should be encouraged in the public debate to
facilitate a deeper understanding of what it means to main-
tain this human identity in the face of disruptive technolo-
gies such as HHGE and as van Beers (2020, p. 29) raises,
what this means to human rights discourse.

3 In simple terms, epigenetics explains how our genes interact with
the molecules within our body and it decides how much or whether
some genes are expressed in different cells in our body (Simmons
2008). Epigenetic factors are also influenced by the external environ-
ment, including our diet and habits and epigenetic changes may then
contribute to how one’s genes are being expressed.

6 There are also more traditional approaches in determining numeri-
cal identity, dealing with the persistence question including the
psychological approach (see for instance, Locke 1690; Olson 2023;
Piccirillo 2010) and the bodily approach (Olson 1997; DeGrazia
2005a; Blatti 2019). These are excluded in the text as they may not be
directly applicable to the case of HHGE.
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Additionally, it must be stressed that a child’s existence
or a child’s (numerical) identity only attains social signifi-
cance once he/she is born. This social significance is facili-
tated through identity formation, which is closely related to
other kinds of ‘identity’ including qualitative and narrative
identity (detailed later). Therefore, I conclude that while an
understanding of numerical identity is needed to grasp the
overall claim of whether HHGE is identity-affecting, it alone
is insufficient to provide a comprehensive evaluation of the
ethical acceptability of HHGE for its clinical use in repro-
ductive purposes. While a multi-faceted concept of identity
may not be able to solve the issue of whether HHGE is a
non-identity case or the moral weight that should be given
to non-identity cases, it could ensure inclusion and more
informed discussion.

Qualitative identity

Qualitative identity focuses on the aspects of one being
constant to oneself and uniquely recognisable as the same
individual (Sollberger 2013, p. 3). Two individuals having
the same qualitative identity indicate that they share similar
attributes or traits (Noonan and Curtis 2022). One simple
example would be to think about cloning: in principle, clone
A and clone B are qualitatively identical albeit numerically
different to each other.

In the context of HHGE, qualitative identity becomes rel-
evant when we consider how genome modification of human
embryos or gametes might impact the resulting individual’s
traits and characteristics. Bredenoord and others (2011) sug-
gest that the qualitative identity of the future individual is
likely to have changed in the course of modification of the
mitochondrial genome because one without a mitochondrial
disease will have a ‘different life experience, a different
biography and perhaps also a different character’. This line
of thinking points to the effects of certain interventions in the
change of qualitative identity where it can similarly apply
in the context of HHGE. Particularly where HHGE is used
for the purpose of preventing transmission of certain genetic
disorders, it is arguable that the qualitative identity of the
resulting individual will be changed after the modification
because he/she may have a different kind of life should he/
she be born with a serious genetic disorder (without the use
of HHGE). This understanding inevitably also links to a
narrative sense of identity which will be further elaborated
shortly.

Qualitative identity may carry less moral weight in decid-
ing whether a procedure should be legitimate (Nuffield 2012,
para 4.11) if it is taken by itself as a singular concept. How-
ever, it adds nuance to the overall HHGE discussion within
a multi-faceted concept of identity that recognises its inter-
connection with other types of identity. A question worth
exploring is whether a change in qualitative identity is likely
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to bring an adverse impact on the resulting individual (Nuf-
field 2012, para 4.12). This could advance the debate on
HHGE by facilitating further reflection in the following way:
suppose HHGE can affect certain qualitative characteristics
and thus the life experiences of the resulting individuals,
in that case, it may be argued that the technology should
only be used in a way that does not bring adverse effects to
the individuals that would eventually be born, or at least to
ensure that the individual will have an ‘acceptable’ life expe-
rience (Green 1997). Discussion should then focus on what
these adverse effects could be and/or what this ‘acceptable’
life experience means in the context of HHGE. This essen-
tially links to other aspects of identity, including narrative
and as discussed above, numerical identity.

The link between narrative identity and qualitative iden-
tity becomes relevant in understanding and advocating for
the rights and experiences of individuals with genetic-related
conditions or disabilities. It recognises and highlights the
diversity and uniqueness of people with disabilities whose
lived experiences (their narratives) could help us better
understand the broader implications of the use of HHGE. I
now turn to narrative identity.

Narrative identity

The narrative approach to identity (or simply ‘narrative
identity’) has gained wide attention across different dis-
ciplines, including social science and psychology. In its
simplest form, narrative identity can be understood as sto-
rytelling where it includes stories conveyed by ‘ourselves
to ourselves, ourselves to others and others to us’ (Scully
2017). Since one’s narratives can be formulated based not
only on one’s own interpretation (or in Nuffield’s term ‘self-
conception’) (Nuffield 2012, para 4.7) but also on others’
understanding of ourselves (what Nuffield calls ‘intersubjec-
tive personal identity’), it is rightly claimed that narrative
identity is relational (Postan 2017). This understanding also
highlights that there are many factors, both from internal
and external sources, that can contribute to the formation of
one’s narrative identity.

Narrative identity plays a remarkable, but often neglected,
role in the context of HHGE as it interconnects with life
experiences, genetic makeup and quality of life. As I will
show in this section, these elements contribute to the con-
struction and understanding of an individual’s personal nar-
rative as well as the narrative as a group. The awareness of
the role of narrative identity and its place within a multi-fac-
eted concept of identity is necessary for a more nuanced and
balanced discussion on HHGE, particularly on the broader
implications of this technology.

How biotechnologies could impact one’s narrative iden-
tity has been discussed in the MRT context. Nuffield, for
example, explains that the use of MRT may affect one’s

self-conception in the sense that first, being born via MRT
may also contribute to one’s self-conception (for instance,
as being a product of donor-assisted reproduction) (Nuffield
2012, para 4.10) and secondly, having a disease may impact
on one’s own self-conception (ibid, para 4.9). Scully (2017)
explains this as the ‘indirect effect’” of MRT in which the
application of MRT will affect the child’s life experience
(whether with or without certain diseases).

Life experiences that are usually formed by events that
happened in life help construct one’s inner stories. It consists
of the facts about one’s life and one’s relationship to other
individuals, ‘some of which precede numerical existence’
(Malek 2006, p. 91). Somers suggests that the connectivity
of past events would affect one’s narrative development. The
past events and the connections from them (Somers calls
it ‘causal emplotment’) can be used as a mode of explana-
tion as it explains ‘why a narrative has the storyline it does’
(Somers 1994, p. 616). As such, it is arguable that one’s
genetic makeup or mode of conception could constitute one
of the ‘past events’ in our life and be one of the ‘causal
emplotments’ in which it influences the way we relate to
our family and the wider society as well as the decisions that
we might be making. For instance, the knowledge that one
is born via HHGE may influence one’s future reproductive
plans given the heritable effects of HHGE. This is in line
with the notion that narrative identity has an instrumental
value that relates closely to self-creation, where DeGrazia
explains it as the deliberate shaping of one’s action or life
direction (DeGrazia 2005a,p. 106). This narrative-based
identity interest is indeed the basis for the claim for a right
to know one’s mode of conception, especially in the context
of HHGE (Liaw et al. 2021, pp. 12-13).

Furthermore, having a genetic-related condition or not
may also contribute to one’s construction of their stories
based on the quality of life and lived experience. One related
view is the increasing advocacy in disability studies on more
inclusion of people with disabilities or genetic-related condi-
tions as part of the development and evaluation of genome
editing technologies for their insights in informing decisions
about suitable targets for genome editing (Boardman 2020;
Wolbring and Diep 2016). This is also relevant to under-
standing the broader impacts of HHGE on people with lived
experience of genetic conditions as individuals as well as a
group (Boardman 2020, p. 126). The latter also reminds us
that narrative identity is not only shaped from a first-person
perspective but is also influenced by the social context and
interactions with others.

This socially mediated identity helps explain how one
sees his/her own story as plausible by interpreting how
the wider society sees oneself (DeGrazia 2005a, p. 86). In
the context of MRT, Scully (2017) also claims that what
is important is the social-mediated (narrative) identity in
which the focus is on the social and cultural influence (for
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instance, how MRT is represented in the public media) and
how that may impact the mitochondrial-donor-conceived
people (Scully 2017). Following this, it is not hard to imag-
ine how the media portrays HHGE and how society reacts
to such technology may also influence the individuals born
via the procedure as well as existing people who may be
affected by the employment of HHGE. The implication of
this is that messages that are sent out by the use of HHGE
and the social consequence of removing disabling traits
using HHGE should be given careful consideration. More
inclusion of diverse individuals including people with actual
lived experiences should be given further emphasis as part
of advocating responsible use of HHGE.

A multi-faceted concept of identity as a framework
in the genome editing debate

The discussion so far suggests that there is indeed a close
relationship between genes and identity. If genes were used
solely to explain one’s identity, then there is a risk that one
is committing what is called the ‘genetic determinism’. This
notion has been criticised for being against biological under-
standing (since our behaviours are also influenced by our
external exposure apart from genetic inheritance) (Johnson
2007). It is however not the case that genes in fact determine
who we are (Resnik and Vorhaus 2006). A multi-faceted
notion of identity sees genetic identity as only one part
of one’s identity. Although this ‘facet’ can be significant
in shaping an individual in terms of some of his/her main
features or characteristics, it is not sufficient to define or
determine who he/she really is. Therefore, even when much
attention has been paid to genetic identity in the discus-
sion of HHGE, concerns about genetic determinism can be
avoided if a multi-faceted concept of identity were adopted.
This is because a multi-faceted identity also considers other
aspects of identity such as the qualitative and narrative iden-
tity which are built upon both internal and external factors.

Identity-related considerations can invoke strong rea-
sons against or in favour of deploying technologies such
as HHGE. These concerns could and should be addressed
and mitigated by policies or good governance. This can
be achieved by giving greater attention to public engage-
ment with the cultural norms and values of those who are
impacted by technologies properly considered (Almeida
and Ranisch 2022; cf Klingler et al. 2022). Despite each
notion of identity may contribute varying significance or
implications to the HHGE debate, a multi-faceted concept
of identity can act as a framework for discussions because it
highlights that the notions of identity are non-identical yet
might be interrelated to each other.

The interactions of different types of identities can be
explained as follows. In the case of HHGE, genetic identity
is particularly important (perhaps as has been implied in the
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debate involving MRT — where the authorities actively claim
that the mitochondria do not influence the child’s identity
unlike the nuclear genomes, so it is arguably that nuclear
genome contributes to child’s identity and influence of one’s
identity is of importance). A child born with a genetic dis-
ease or not due to the genetic modification done prior to
birth may mean a change in the qualitative identity besides
the genetic identity. Such a change may in turn be important
in one’s narrative identity. A change in genetic identity and
knowledge of such may serve as an interpretative and consti-
tutive tool in the child’s developing process. Besides, it also
serves as an explanatory tool especially when the body is in
an unexplained state (perhaps because of some unforeseen
side-effect which has never been discovered before) due to
the modification.

As has already been shown, numerical identity is useful
to inform the discussion relating to modification done at
the stage of gametes and/or embryos as well as the future
generations. On the other hand, qualitative, narrative and
perhaps social identity may inform the discourse concerning
the actual child born via the procedure as well as people liv-
ing with genetic conditions where HHGE may have an influ-
ence on them. The non-identical yet interrelated accounts
of identities may together inform the regulatory and ethical
implications of the use of HHGE and influence the eventual
policy outcome; this may not be achieved if a single layer of
identity were to be adopted. For instance, if the discussion is
only based on a narrative-based account of identity, it seems
that one may easily dismiss it for the case involving embryos
on the grounds that embryos do not have the capacity to
form any narratives. A multi-faceted concept of identity
which highlights that the notions of identity are distinct yet
related to each other thus further promoting coherence to the
overall discourse on HHGE.

A multi-faceted concept of identity as a framework for
discussions also avoids conceptual misconnections and
concept creep which may otherwise be ethically problem-
atic. Conceptual misconnections happen when the speaker
expresses something with a particular meaning in mind,
but this is interpreted as another meaning by the audience,
though both of the meanings adopted by the speaker and the
audience can be right in their own disciplines (Henschke
2010, p. 436). This is likely to occur when the concept of
‘identity’ is understood as one single facet and when there
is a lack of consciousness that there are different aspects to
them that ultimately form the whole identity. This is because
when the concept of ‘identity’ is taken as a single concep-
tion, one may then adopt whatever meaning he deems fit
in his own field or whatever meaning is available within
his knowledge realm. Even when different conceptions are
noted, confusion may still occur if there is no clear assigna-
tion of what ‘identity’ means in the context. This is espe-
cially true in how HHGE is reported in the popular news
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media, a common avenue where the public gets informed
of a new science such as HHGE — the influence on ‘iden-
tity’ is frequently brought up without further explanation.
Hence, adopting a multi-faceted concept of identity in the
discussion may avoid unnecessary confusion derived from
the understanding of ‘identity’ by emphasising the possibil-
ity of ‘identity’ being interpreted differently and that they
are interconnected with each other.

Apart from the confusion and a lack of clarity, conceptual
misconnections can also lead to a scenario called ‘concept
creep’ which is arguably ethically problematic. As Henschke
(2010, p. 451) explains, concept creep occurs when ‘a word
that was initially intended to mean concept A takes on con-
cept B’ and this is ethically problematic especially when one
concept is ethically significant, and the other is not. This is
particularly relevant in the discussion involving ‘identity’.
One of the commonly raised arguments in the debate on the
use (or not use) of germline editing (including HHGE) is
whether or not genetic modification would affect the ‘iden-
tity’ of children (Frankel and Hagen 2011). This may involve
different meanings depending on which notion of identity is
in mind. Concept creep happens when the word ‘identity’
has been interpreted with another meaning (rather than the
claimant’s intended meaning) in an argument used in the
ethical debate. This may then direct policy in ways that are
problematic.

Conclusion: summary

The concept of ‘identity’ is no doubt significant in the con-
text of HHGE: how much changes made to the genes or
genomes would constitute a change to ‘identity’ and how
would an identity change bring socio-ethical implications
are questions that cannot be neglected in the related policy
and regulations. The concept of ‘identity’ cannot be well-
explained without understanding that there are different
types of ‘identity’. This paper has contributed to the existing
literature by presenting an inclusive analysis of ‘identity’ in
the current HHGE debate, including genetic identity, numer-
ical identity, qualitative identity and narrative identity. It is
hoped that this could clear the possible confusion caused
by a lack of understanding of the various interpretations of
‘identity’. The moral significance of a change in a single
aspect of identity by HHGE is insufficient to determine the
overall ethical implication of HHGE. In order to have a com-
plete and clear debate, I emphasised that the discussion on
HHGE should look at ‘identity’ from these different aspects
as a whole. While there are different types of ‘identity’, it
is important to note that these concepts are interconnected.
For instance, a change in genetic identity due to HHGE
intervention may change the qualitative and numerical iden-
tity which may further influence one’s narrative and social

identity. These observations can be well-captured by a multi-
faceted concept of identity I proposed in this paper which
consolidates different interpretations of identity from both
ontological and empirical perspectives and highlights the
interrelatedness between the different types of ‘identity’ in
the HHGE context. This multi-faceted concept of identity
creates a framework that compels the public and stakehold-
ers interested in the employment of HHGE to engage with
different kinds of identity constructively and address iden-
tity-related issues within this framework.
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