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1. Introduction

Human enhancement is one of the most controversially debated topics in
current bioethics. The contemporary debate started in the late 1990s and
has yet to show signs of abating." Time and again, developments in
science and engineering have been the catalyst for ethical contributions.
Cosmetic surgery? and administration of a synthetic human growth hor-
mone? have been among the first technologies to set hopes and concerns
with human enhancement. Shortly after, genetic manipulation became the
focus of attention in the debate?, only to be outflanked by neuroenhance-
ment, i.e. means that are designed to improve mental capacities such as
neuro-pharmaceuticals and neuro-technologies.®

In the following, our aim is to give an overview of this last trend in the
enhancement debate. Due to the extensive literature and different per-
spectives on the subject, it is by no means a straightforward task. There-
fore, it seems to be necessary to mention at least a few caveats in order to
make our presuppositions and restrictions transparent.

First, it is important to notice that the debate about human enhance-
ment in general and neuroenhancement in particular has not just been an
ethical and philosophical, but also a political endeavour from the begin-
ning onward. Several of the major contributions are either explicitly in-
tended as policy advice® or take recourse to a legalistic conception of what
ethics does.” Their ethical arguments aim at legal regulation, e. g suggest-
ing that the use of technologies, which can support certain forms of moral
motivation or deliberation, should be made obligatory for future genera-

' Erik Parens narrates the start of the modern debate in the introduction of Parens 1998b.
2 Cf. Little 1998.

3 Cf. Haverkamp / Ranke 1999.

4 Cf. Silver 1997; Harris 1992.

® Cf. Farah et al. 2004.

¢ Cf. e.g. Parens 1998b; President’s Council on Bioethics (U.S.) 2003.

7 Cf. Friele 2008.
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tions.® Given the strong policy suggestions formulated by several authors,
it is of little surprise that participants in this debate have been sorted into
camps, labelled with terms originating in politics, mostly US politics. It
has become common fare to refer to the main contributors to the debate
as bio-conservatives, bio-liberals, bio-moderates and transhumanists.
These labels, however, have repeatedly called into question for good rea-
sons.? In previous publications we decided to refer to permissive, restric-
tive and mandatory positions and will stick to this distinction here."®

Secondly, many contributions to the enhancement debate took their
start with policy suggestions for particular technologies or uses, e.g. en-
hancement via genetic editing, or moral enhancement. They attended to
what the authors took as the advent of a specific new technology and the
replies as well as the consecutive debates focused on this particular tech-
nology and its application. When for example recombinant production of
the human growth hormone became possible and first results suggested it
might be efficient in combating non-pathological low body height and
might even have anti-aging effects", it became the topic of a fairly specific
debate which included detailed regulatory suggestions. When it turned
out that Prozac—and similar drugs—improved the mood of people with-
out depressive disorder, it became the topic of a large body of literature,
which suggested ways of regulating and using antidepressants, but which
often did not draw conclusions for other types of enhancement.'> Many
overviews of the enhancement debate follow the individual strands of
discussions about individual enhancement projects and are structured ac-
cordingly. For example, one of the more comprehensive editions on
human enhancement is structured into the sections »cognitive enhance-
ment«, »mood enhancement«, »physical enhancement, »lifespan exten-
sion« and »moral enhancement«.'®> While this is a natural approach to the
topic, it tends to introduce a certain redundancy in the arguments pre-
sented. Many arguments on the ethical standing of human enhancement
have been applied or are applicable to different forms of enhancement. We
will follow a different path here and structure our discussion of the state
of the debate along the different supporting or counterarguments which
have been brought forth.

8 Cf. Persson / Savulescu 2008.

9 Cf. e.g Parens 2005: 35; Macklin 2006. Other terminological suggestions such as Caplan’s
»meliorists< and »anti-meliorists< have not really caught on, cf. Caplan 2009.

1 Cf. Heinrichs / Stake 2018; Riither / Heinrichs 2019; Heinrichs / Stake 2019.

" Cf. Rudman et al. 1990.

12 Cf. Kramer 1994.

13 Savulescu / ter Meulen / Kahane 2011
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Thirdly, the various strands of highly specific arguments have been
the nucleus of the modern enhancement debate, but they obviously do
not exhaust the contributions to the topic. More general contributions
soon started to enrich the debate. Authors did not merely focus on spe-
cific technologies and their uses, but identified a general trend and inter-
related moral issues, which have been discussed under the general term
senhancement. For instance, authors analysed reasons for or against en-
hancement as an individual life choice. In particular, debates about the
authenticity of using enhancement and about specific enhancement’s ef-
fects on the user’s character targeted the individual pursuit of a good life
beyond any social or political impact. Furthermore, authors tried to sup-
port moral deliberation in private interaction by providing reasons to
blame or praise others—and oneself—for engaging in enhancement with-
out even claiming that these reasons were suitable for the design of sanc-
tion-reinforced rules. Due to this trend, we adjust our perspective on the
debate. Thus, we try to successively and systematically broaden the per-
spective of our overview by introducing a differentiation that separates
the objects of the different arguments in the realms of the individual’s
good life, his social interaction and—of course—the locus classicus of
policy advice.

Methodologically, we explore the topic in the following way: we start
out with some preliminary and mostly technical sections on the targets
(sec. 2) and means (sec. 3) of enhancement, also highlighting the struggle
in finding an appropriate definition of enhancement (sec. 4). This will
serve as a solid background for the ethical discussion which will be the
main part of this volume (sec. 5). In this part, we aim at giving an elabo-
rate and in-depth analysis of the current state of the art. Last but not least,
we conclude our overview with a short summary which is followed by a
few thoughts on the shortcomings and future »work package« for partici-
pants of the debate (sec. 6).

2. What can be enhanced?
On the targets of (neuro-)enhancement

Enhancement has its roots in a patchwork of fairly specific projects of
improving specific bodily, cognitive and emotive functions together with
the above-mentioned moral debates about these projects. The general
technical term >enhancement« has emerged rather recently, most of these
specific projects have been pursued long before there was a coherent en-
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hancement-debate, much less a definition of enhancement* and its sub-
categories of neuroenhancement, doping, or genetic enhancement etc.

The number of human body functions which have meanwhile been
targeted with the aim of being enhanced is immense. Most prominently,
the age-old dream of extending the human life-span has not only mani-
fested in mythical motives like the philosopher’s stone or the fountain of
youth, which is already mentioned by Herodotus in 7he Histories,
Book 3.'® It has also driven medical research from antiquity until today.
As anti-aging technologies typically do not fall under the scope of neu-
roenhancement, we will not discuss them in much detail here. It should,
however, be mentioned that several neuroenhancement technologies will
most likely be part of the package of anti-aging technologies, insofar as
they can counter mental effects of aging.'® The dream of extending the
healthy lifespan has been accompanied for an equally long time by the
hope to gain greater bodily strength, dexterity and fortitude. The latest
state of the art is not exactly easy to identify, because in recent years there
has been a race between anti-doping agencies and agents in favour of
doping who create means and methods of improving athletic performance
which are either not yet banned or cannot be detected. However, a good
overview of the recent state of the art is readily accessible in the continu-
ously updated list of doping methods provided by the World Anti-Dop-
ing Association (WADA) on their website."”

The only comparison the previous two aims need to fear is that to the
search for enhancing sexual pleasures. Even before the advent of modern
Viagra, sexual enhancement has been continuously pursued since ancient
times, e.g. by the use of drugs or foods.'® However, these traditional
targets of real and fictional enhancement-interventions have been over-
shadowed by the improvement of cognitive functions and mood enhance-
ment in recent decades. The latter are often subsumed under the heading
of >neuroenhancements, but have for the most part been around well be-
fore this term was coined. The term seems to start to occur in scientific
publishing in 2004." The targets of neuroenhancement can roughly be
categorized into cognition and mood. Two additional mixed categories

4 Cf. section 4 (»What is enhancement? On the definition of enhancement«).

5 Herodotus 2013.

16 A detailed discussion of the philosophical dimensions of anti-aging technologies can be
found in: Knell 2015.

7 WADA 2020.

'8 Cf. Cosman 1983.

19 Cf. Schleim / Quednow 2018: figure 1.
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—moral and love enhancement—are sometimes added to the primary
targets.

Cognition

Common targets of the enhancement of cognitive functions are percep-
tion, attention including concentration, understanding, memory, reason-
ing including creativity, and coordination of motor output. More specific
cognitive functions are mentioned in some articles, as for example »the
capacity to understand and appreciate music, humour, eroticism, narra-
tion, spirituality, mathematics, etc.«.? The field of cognitive enhance-
ment has become so wide that it merits its own academic journal, the
Journal of Cognitive Enbancement, which treats such diverse means as phy-
sical exercise, meditation, genetic editing, electromagnetic stimulation as
well as psychopharmaceuticals and their effects on different cognitive pro-
cesses. In real world practice, the most common version of cognitive en-
hancement seems to be psychopharmaceuticals targeted at improving at-
tention span and wakefulness.?!

Mood

While there has always been extensive effort to improve mood by chemi-
cal means, few of these attempts have received much attention beyond the
literature on drug abuse for a long time. More recently, however, the mod-
ification of mood via antidepressants and other medical means has been
greeted with interest by the general audience. Mood enhancement has not
yet been differentiated into subtypes with the same efforts as attempts to
improve cognition. Typically, authors discussing mood enhancement fo-
cus on the three main practical examples, i.e. mood improvements via
antidepressants??, reduction of anxiety either by anxiolytics or via heart
medication, especially beta-blockers?, and promoting trust and pro-so-
cial attitudes by oxytocin.?* There are suggestions that inducing negative
moods might be a form of mood enhancement as well, if it serves to fit a
person’s mood to her circumstances, such as allowing someone to
grieve.?

20 Bostrom 2008: 108.

2 Cf. Maier / Ferris / Winstock 2018.
2 Cf. Kramer 1994.

2 Cf. Kahane 2011.

24 Cf. Douglas 2008.

25 Cf. Kahane 2011.
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Morality

Another large category of biotechnological interventions that find ample
attention under the heading of neuroenhancement is moral enhancement,
where the use of drugs is discussed to either modify motives for moral
behaviour in the widest sense, or to enable moral insight. It is not always
clear how moral enhancement is to be kept apart from cognitive and
mood enhancement, because it aims to modify states of the human mind
which play a specific role in moral situations, but typically are not moral
per se.%6 Thus, characterising an enhancement as >moral« tries to cluster
the interventions according to their role in a complex social practice and
not according to some schema used in the cognitive sciences as the cate-
gories >cognitive< and >mood« do.?’

Love

The same holds true for the last subcategory of neuroenhancement, the
so-called love enbancement®® which seems to combine forms of cognitive,
moral, and emotional enhancement and would be applied to couples
rather than to individuals under the right circumstances.

Much as >moral enhancements, this taxonomic suggestion seems to
cluster together very different interventions. We therefore suggest stick-
ing to the differentiation between cognitive and mood enhancement for
taxonomic reasons, while admitting that some types of enhancement will
result in changes which are morally relevant or have an effect on the love
life of human beings.

3. How to enhance? On the means of enhancement

The patchwork of individual enhancement projects that finally sparked
the general enhancement debate was not merely scattered across different
functions, but also across different means of enhancement. In many cases
the advent of biotechnological means for aims that had already been pur-
sued by other means generated attention and ethical scrutiny. Take for
example growth: parents have tried to induce growth in their children

26 Cf. Beck 2015; Douglas 2008; Persson / Savulescu 2008.

27 Given the complexity of morality, the authors take it to be questionable whether employ-
ing the term >moral« as a sorting scheme for enhancement interventions has any taxonomic
advantage at all. The same holds for the term >love enhancement«. Again, the phenomenon in
question is too broad to generate a useful taxonomic category, unless one reduces the phe-
nomenon to a very limited set of its components.

28 Savulescu / Sandberg 2008: 38.

38


https://doi.org/10.5771/9783495999615-33
https://www.nomos-elibrary.de/agb

How to enhance? On the means of enhancement

for quite some time. They used such whimsical methods as having them
stand in summer rain, or common sense measures such as physical activ-
ity and decent nutrition, going into details such as suggesting to practice
yoga and drink extra portions of milk. None of these methods ever made
it into an article in a philosophical journal, but the use of growth hormone
immediately did.?® And it raised awareness for the detrimental effects of
body ideals, which nobody ever talked about when everything we had were
nutrition, exercise, and summer rain. The same effect can be observed for
other technologies and products: nobody cared for kids taking pure dex-
trose into exams, but Ritalin made it into lead articles of philosophical
journals; coffee gets sold in unlimited doses in many schools as well as
all universities and nobody even notices, but Modafinil has been dis-
cussed widely in scholarly articles, etc.

What grew into the enhancement debate has originally revolved
around specific biotechnological interventions, nearly all of which have
originally been introduced for therapeutic, preventive of palliative pur-
poses. Reference to enhancement as an encompassing concept and even
to so-called enbancement technologies settled in when commonalities of dif-
ferent individual improvement projects were identified. Accordingly, it
should be kept in mind that there is no such thing as an enhancement
technology. Each of the technologies involved can be used for different
purposes such as therapy, torture, palliation, poisoning, or enhancement.
Thus, loose talk about enhancement technologies is (or should be) in-
tended to refer to technologies which can be or are used for enhancement
purposes and to the marketing of biomedical technologies for enhance-
ment purposes.

Unsurprisingly, most biomedical technologies which can be used for
enhancement purposes have been used this way. In the following, we will
focus on the ethical debates about neurotechnologies, i.e. technologies
affecting the nervous system, thus neglecting other technologies, which
are extensively used for aesthetic and sports enhancement, such as sur-
gery and blood doping. However, many of the arguments which concern
neuroenhancement are also applicable and have indeed been applied to
other forms of enhancement, even if the overlap is not perfect.

The technologies that have sparked most ethical debates about neu-
roenhancement fall into three large categories, namely psychopharmaceu-
ticals, neurostimulation, and genetic manipulation. Each of these cate-
gories encompasses a plethora of individual technologies and substances

2 For a history of enhancement with human growth hormone in sports, cf. Holt et al. 2009.
For its use in paediatric enhancement, cf. Morrison 2015.
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as well as their applications, which we cannot discuss in any detail here.
The most commonly used class of neuroenhancement is psychopharma-
ceuticals. While some authors insist that only legal drugs used for non-
therapeutic purposes should be considered as enhancement, we want to
widen this scope to other substances. Neither their legality nor registra-
tion as a drug, which depend on national context anyway3?, seem to make
a significant difference to a substance’s suitability for enhancement use.
Illegal substances such as LSD or psilocybin are used for enhancement
purposes, as are substances such as caffeine, which most cultures consider
a food item and not a drug.®"

The enhancement debate has reached a point where it does not exclu-
sively focus on the technologies which have in fact been used for enhance-
ment purposes. Rather, there is ample discussion—often speculative—
about possible uses of established therapeutic technologies for enhance-
ment and about the use of merely possible technologies, such as drugs,
without adverse effects. A good example of the former is the debate about
the enhancement use of invasive brain stimulation technologies, in parti-
cular about Deep Brain Stimulation (DBS). For obvious reasons intracra-
nial stimulation technologies, i.e. technologies which are implanted with-
in the cranium, are not suited for home use or casual enhancement
projects. They require surgery together with the whole infrastructure that
goes with it. The high risk associated with these invasive technologies is
not easily compensated for by potential benefits of enhancement. The
enhancing effect would have to be very large for this. At the moment,
the risks associated with invasive neurostimulation are balanced by ther-
apeutic effects in otherwise untreatable serious diseases such as Parkin-
son’s disease or epilepsy. Nevertheless, there has been extensive discus-
sion about possible enhancement use of DBS.3 Similarly cognitive
enhancement via genetic editing is not a contemporary technological op-
tion33, which does not hinder some of the most prominent authors dis-
cussing their potential for such use.3*

% Cf. e.g. King 2013.

3 An impressive overview of the enhancing effects of diverse legal and illegal substances can
be found in Miiller / Schumann 2011. Nevertheless, legality is an important moral issue:
While it can and should be debated whether certain substances should be illegal, the fact that
they are illegal should be a moral reason not to produce, obtain, distribute, or use them.

32 Cf. e.g. Synofzik / Schlaepfer 2008.

33 For an overview cf. Lavazza 2018b.

3 Cf. Buchanan 2011b; Harris 2007.
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4, What is enhancement? On the definition of enhancement

If indeed ethical arguments on enhancement have repeatedly been pro-
voked by relevant new technologies, we should think that we have quite
a clear concept of enhancement. However, it turned out in detailed discus-
sions that this is not the case. What is meant by senhancement< and which
technologies fall under the term has been hotly contested for years and
there is still no clear consensus on this issue. Positions on this question
are disparate enough that even the famous solution of Potter Stewart »I
know it when I see it«3® does not work. Different authors referring to the
same physical objects or procedures come to very different conclusions as
to whether they can be categorized as enhancement.

The reason for these differences in categorization is simple: »enhance-
ment« is not a term to describe natural kinds, but a term used to contrast
certain uses of techniques and technologies from others for quite different
purposes.3® In medical practice, the term >enhancement« is being used to
contrast successful interventions from unsuccessful ones, that is, it refers
to any biotechnological intervention that brings about improvement in
some physiological or psychological function. Outside the field of medi-
cine, »enhancement« has been introduced to refer to forms of non-stan-
dard uses of medical means as opposed to their standard use in preven-
tion, diagnosis, therapy, and palliation.?” Depending on their stance on
the use of biomedical technologies beyond these standard uses of medi-
cine, some authors label enhancement as a misuse or abuse of medical
technologies. This difference between therapy and enhancement lingers
in most attempts at a definition.

As mentioned, the definition of enhancement has been approached
from significantly different angles, which can be grouped into four differ-
ent strands which we will discuss respectively: 1) the >beyond therapy<-
strand, 2) the >beyond species-typical functioning«-strand, 3) the >welfar-
iste-strand, and 4) the >umbrella-term«strand.3®

% Cf. Lattman 2007.

3% Cf. Heinrichs 2017.

37 Cf. Parens 1998a.

38 Cf. Savulescu / ter Meulen / Kahane 2011.
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4.1 >Beyond therapy<-strand

The beyond therapy strand contrasts the use of medical technologies for
enhancement against that for therapy.3® This strand has been dominant in
early approaches to enhancement, especially in the notorious report by
the US President’s Council on Bioethics Beyond therapy. It starts its fairly
detailed discussion of what enhancement is with the following rough de-
finition:

»Therapy,« on this view as in common understanding, is the use of biotechnical
power to treat individuals with known diseases, disabilities, or impairments, in an
attempt to restore them to a normal state of health and fitness. >Enhancement,< by
contrast, is the directed use of biotechnical power to alter, by direct intervention,
not disease processes but the snormal« workings of the human body and psyche, to
augment or improve their native capacities and performances.«*

It has been quickly pointed out that a reference to health for distinguish-
ing between therapy and what goes beyond it presupposes a clear distinc-
tion between healthy and non-healthy states. Such a distinction is typi-
cally provided by a theory of health, a topic in the philosophy of medicine
which is still debated.*! However, the >beyond therapy<-strand does not
need to turn on the distinction between health and disease. It is possible
to give an account of the terms >treatment< and »therapy« without refer-
ence to >health« or »diseases, or to take >therapy« as a primary term within
this context which does not need any further explication. The conceptual
origin of »therapy< in the ancient Greek >therapefa< refers first of all to
service and care. These can be provided for quite different reasons than
the illness of the person being cared for. The conceptual origin of »treat«
in Latin »trahere« refers to forms of bodily care, in particular to the provi-
sion with food. The medical use actually seems to have developed later. If
one takes these origins seriously, then the therapy or treatment of disease
would only be a sub-form of the care of bodily needs or care. In both
cases, >therapy< can be used as a contrast term to >enhancement« without
opening up debates about the concept >health-.

¥ Cf. e.g. Juengst 1998.
40 President’s Council on Bioethics (U.S.) 2003; 13.
4 Cf. e.g. Schramme 2017.

42


https://doi.org/10.5771/9783495999615-33
https://www.nomos-elibrary.de/agb

What is enhancement? On the definition of enhancement
4.2 >Beyond species-typical functioning-strand

The second strand, the >beyond species-typical functioning«-strand, de-
fines uses of a given technology as enhancement if they enable function-
ing beyond what is typical for the species. Uses of the same technology is
not considered enhancement but therapy if they enable functioning up to
what is typical for the species.*?

To put it more precisely, according to this strand, enhancement by
biotechnological means is enabling human beings to function on a level
beyond what is considered as normal for their comparison group. This
definition strongly depends on a clarification of the functions it refers to
and the conception of normality it uses. As both >function< and >normal-
ity« are contested terms in the philosophy of biology, philosophy of mind,
and in ethics, a plethora of slightly divergent concepts is available. >Func-
tion< has been limited to core biological functions of reproduction and
survival®?, extended to broader biological functions including psycholo-
gical functions* and interpreted broadly in order to include diverse cog-
nitive, artistic, social and other functions. »Normality< has been inter-
preted in a strong theoretical sense* as well as in a purely statistical
sense.*6

The >beyond« in >beyond species-typical functioning: is being alluded
to in the name for the single most homogeneous group of authors that
actively promotes human enhancement: transhumanists. The >trans< in
>transhumanism« refers—amongst others—to going above the functions
human beings can normally realise. This term catches the idea of the >be-
yond species-average« strand quite accurately, if sometimes slightly exag-
gerated:

»You have just celebrated your 17oth birthday and you feel stronger than ever.
Each day is a joy. You have invented entirely new art forms, which exploit the
new kinds of cognitive capacities and sensibilities you have developed. You still
listen to music—music that is to Mozart what Mozart is to bad Muzak. You are
communicating with your contemporaries using a language that has grown out of
English over the past century and that has a vocabulary and expressive power that
enables you to share and discuss thoughts and feelings that unaugmented humans
could not even think or experience.«*

42 Cf. e.g. Daniels / Sabin 1997.
4 Cf. Boorse 1977.

Cf. Boorse 1976.

4 Cf. Daniels / Sabin 1997.

4 Cf. Boorse 1977.

47 Bostrom 2008: 112.

43


https://doi.org/10.5771/9783495999615-33
https://www.nomos-elibrary.de/agb

Ethics of Neuroenhancement

There is a close theoretical relation between the first two strands of defi-
nition. This relation owes to the fact that species typical functioning is
one of the core definitions of health in the philosophy of medicine.*® To
be precise, the two definitional strands refer to the same contrast if
1) therapy is understood as combating or alleviating diseases or disorders,
and 2) disease and disorder are defined with regard to species-typical
functioning. The contrast in question is between improvement up to the
species-typical level (therapy) vs. improvement beyond species-typical
functioning (enhancement). This relation is contingent. One can insist
that enhancement is any use of biomedical technology beyond therapy
without any reference to species-typical function. Vice versa, it is possible
to define enhancement as biotechnologically enabling functioning be-
yond species-typical levels and not refer back to a concept of therapy at all.

43 Welfarism

The >welfarist<strand of definitions neither makes use of the concept of
therapy nor of species-typical functioning. It defines enhancement as bio-
logical or psychological changes in a person that increase her welfare, i.e.
her probability of leading a good life.* The terms >welfare< and >good life«
need some explication. Authors who use the welfarist definition have ta-
ken recourse to hedonistic, to desire-fulfilment, and even to evolutionary
fitness-based theories for that. Given that the formulation above would
include breakfast and hearing a good joke, most authors limit enhance-
ment to biological or psychological changes brought about by the use of
biotechnological means.>°

Unlike the previous definitions, the >welfarist«-strand is not suited to
draw a distinction between therapy and enhancement. Therapies will have
to be considered as one type of enhancement, which only gradually differs
from other improvements of human well-being by biotechnological
means. Again, unlike the previous definitions, the >welfarist«strand has
a close affinity to an ethical position. The welfarist definition is typically
used in context of utilitarian evaluations of biotechnologies. In this con-
text, the use of the welfarist definition runs the risk of prejudicing the
results: while the moral value of enhancements can be topped by argu-
ments from distributive justice, adverse side effects or similar secondary

4 Cf. Boorse 1977.
4 Cf. e.g. Savulescu / Sandberg / Kahane 2011.
%0 Cf. Heilinger 2010.
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effects, it cannot turn out to be negative itself. This has been pointed out
by John Harris, who insists that »If it wasn’t good for you, it wouldn’t be
enhancement.«>'

4.4 Umbrella term

The last definitional strand has been called »sociological pragmatic«3? or
an »umbrella term«-concept.®* The core idea of this definitional strand is
that what falls under >enhancement« is decided by common practices of
valuing, financing, and using medical technologies. At least in common
usage, neither >therapy< nor »enhancementx is a term with a homogeneous
reference. What is accepted as a proper part of standard medical therapy is
not explained by any of the approaches above, but rather by what counts
as normal within a given society. People consider interventions as stan-
dard medical care which are not preventive, diagnostic, therapeutic, or
palliative, and they exclude some uses which clearly are. This heteroge-
neous practice of applying biomedical technologies for quite diverse goals
has been taken up with the term -compensatory enhancement, which is
intended to refer to uses of biomedical techniques that re-establish nor-
mal functioning without being strictly therapeutic.>*

Following this strand, the reference of »enhancement« is not given by
some definite description or even a definition, but by its use in a broad set
of contexts. This sounds like a surprising turn not just in content but in
method as well. Unlike all the previous strands, understanding >enhance-
ment< as umbrella term goes along with different semantic implications:
in contrast to terms depicting natural kinds with a closely circumscribed
reference or a theoretical term that is introduced by an explicit definition,
umbrella terms obtain their meaning from their actual usage in language.
Thus, the meaning of »enhancement< understood as umbrella term being
under consideration particularly in th