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“I not only think that we will tamper with Mother Nature, I think Mother wants us to.”
This quote from Willard Gaylin, an American bioethicist and professor of psychiatry,
appears onscreen at the beginning of the 1997 film Gattaca. The story is set in a future in
which some children are conceived not in a “natural” way but by means of genetic selection.
This leads to two different kinds of people: the naturally conceived, who are likely to get
disorders and diseases, and the genetically enhanced, whose improved DNA will exempt
them from some maladies. The goal of enhancement is to make not only physically better
humans but happier humans. As the character Vincent (Ethan Hawke), one of the naturally
conceived people, says in voice-over: “They used to say that a child conceived in love has a
greater chance of happiness. They don’t say that anymore.” Moreover, this difference in
genetic makeup also leads to different social classes: although genetic discrimination is illegal
in the world of the movie, in practice genetic profiling is used by employers and insurance
companies to discriminate against people like Vincent, the “in-valids.” Only those with the
best DNA, the “valids,” can get the best jobs.

At his birth Vincent is said to have a 99 percent chance of heart disease. (The voice-
over: “My destiny was mapped out before me—all my flaws, predispositions and
susceptibilities—most untreatable to this day. Only minutes old, the date and cause of my
death was already known.”) His brother Anton, by contrast, is genetically enhanced and
strong, and, with one exception, Vincent always loses against Anton in games involving
athletic ability. Although Vincent dreams of being an astronaut, Vincent’s father remarks
that Vincent’s only chance to see the inside of a spaceship is to get hired to clean it. Vincent
does manage to become an astronaut by posing as a valid: he uses superior genetic material
from Jerome, a former swimming star who is paralyzed after being hit by a car, to pass the
genetic tests. We learn that the accident was in fact an attempted suicide: Jerome threw
himself in front of the car after placing second in a swimming contest. His enhanced
condition apparently brought him no happiness.

Gattaca is useful for raising interesting questions about human enhancement. Is it ethically
acceptable to “tamper with Mother Nature”? Should we use human enhancement to decrease
the chance of disease and disability? What would happen to our self-understanding if medical
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technologies were to map our “destiny” at the moment of birth? What are the potential social
consequences of human enhancement? Are we determined by our genetic makeup, or can we
overcome some of our physical limitations? Should we try to overcome these by means of a
strong will or mind, or by technology? What is the relation between mind and body? Should we
accept what “nature” has given us or not? What is, and what should be, the influence of “nature”
and “nurture” on social status? And again: should we use technology to overcome our
limitations? Is it our duty as humans? Are we perhaps already doing this? How “natural” is our
current condition, given that we are also shaped by education, medical care and technology, and
so on? If we choose enhancement, should all humans be enhanced? Does enhancement lead to
an unequal and unjust society? What, in the end, counts as “enhancement”? What are “better”
humans? Could enhancement make us morally better persons? Could it make us happier? This
chapter explores possible answers to some of these questions.

After providing an overview of some ethical and (other) philosophical questions raised
by human enhancement technologies (HET), with a particular focus on transhumanist ideas
about human enhancement and some exploration of political and social issues, the
discussion zooms in on the idea that we are becoming, perhaps have always been, cyborgs.
A cyborg, from the words cybernetic and organism, is a hybrid, a blend of the human and
technological. From this supposition about cyborgs, the chapter draws conclusions for
thinking about technology.

Gattaca. A choice to make for parents: Natural or enhanced? EVERETT COLLECTION, INC.
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BETTER THAN HUMAN: THE CONCEPTUAL LANDSCAPE
OF HUMAN ENHANCEMENT

The website of the Institute for Ethics and Emerging Technologies defines human
enhancement as “any attempt to temporarily or permanently overcome the current
limitations of the human body through natural or artificial means.” Usually, the term refers
to artificial means—technology. Human enhancement technologies include biotechnology,
nanotechnology, and information technology and cognitive science, or a combination of
these (sometimes called converging technologies). Human enhancement can refer both to
current technologies and practices and to visions of the future.

HUMAN ENHANCEMENT TECHNOLOGIES

Enhancement technologies that have been around for a while include reproductive
technologies such as embryo selection by preimplantation genetic diagnosis, cosmetic
technologies such as plastic surgery, prosthetics, implants, and drugs that improve cognition,
memory, intelligence, or attention. The enhancement of normal neurocognitive function by
means of psychopharmacology is already a fact of life for many people, as in the case of those
who use stimulants and other drugs that improve attention and memory (Farah et al. 2004).
Perhaps even computers, mobile phones, and the Internet can be seen as enhancement
technologies in that they increase memory and support other cognitive functions. Some
stretch the concept further to suggest that all education or all learning is enhancement.
Deciding where to draw the line is a subject of debate, with some arguing against an
“inflationary” interpretation of what human enhancement is (Savulescu and Bostrom 2009).
In any case, it is clear that human enhancement is not science fiction; it is already here.

Yet there is also a sense today that something different is happening with regard to
technological development, that emerging HETs may offer new possibilities in the near
future. Technologies could include information technologies in the area of artificial
intelligence (AI) and robotics, and pharmacological enhancement by means of drugs that
change mood, appetite, libido, sleep, and so on (Farah et al. 2004; see the discussion of
drugs in the military below). Yet often in discussions about enhancement, and as in
Gattaca, the focus is on biotechnology, often referred to as genetic engineering. Human
genetic engineering could change the genetic constitution of children through genetic
screening of early embryos or through germline engineering, which changes the genes in
a sperm or an egg, thus changing the DNA of the embryo that will develop. Other
emerging technologies include gene therapy, nanomedicine, and brain-computer
interfaces that can also be used for enhancement purposes. Brain-computer interfaces
have already been used to enable paralyzed patients to control a computer cursor;
researchers hope to further develop this technology to enable more integration between
the brain and technological devices, through which normal brain functions could be
enhanced. Furthermore, there is speculation about the technology of mind uploading,
which is the hypothetical process of copying mental content and self from a (biological)
brain to a computational device. Some say that we are near to the start of a human
enhancement revolution (Allhoff et al. 2010).

SOME DISTINCTIONS AND CONCEPTIONS

The first distinction to be made has to do with the term enhancement, a simple definition of
which is “making better.” This meaning, however, is not intended in the sense of treatment
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or therapy, but rather in the sense of improving “normal” human capacities so that they
become better than normal. Rather than treating illness, human enhancement aims to
improve human characteristics, abilities, and performance. HET promises to help people
fulfill various desires such as to be taller, to be smarter, to have better memory, to be
happier, to slow down the effects of aging, to extend life span, to maintain cognitive skills in
old age, and to improve appearance.

One may therefore also distinguish between different kinds of enhancements,
depending on what is enhanced and the goal of enhancement: physical enhancement
(e.g., to run a faster mile, to change the shape of one’s nose), cognitive enhancement (e.g.,
improvements in memory), emotional/affective enhancement (e.g., improvements in mood,
increasing positive emotions such as happiness and satisfaction while decreasing aggression
or social distress), and even moral enhancement (becoming a morally better person). Nick
Bostrom and Anders Sandberg define cognitive enhancement as “the amplification or
extension of core capacities of the mind through improvement or augmentation of internal
or external information processing systems” (2009, 311). With regard to moral
enhancement, Ingmar Persson and Julian Savulescu have suggested that, based on the
assumption that there is a biological basis for our moral dispositions, we might strengthen
altruism and other core moral dispositions by means of enhancement technologies; they
even argue that there is an “urgent imperative” to do so (2008).

The latter proposal also alerts us to another distinction. One may want to enhance
particular humans here and now (oneself, others, or an entire category or class of humans),
or one may aim to improve humankind forever, for instance through the improvement of
hereditary traits or through uploading and other hypothetical technologies that are meant
not only to make us less vulnerable to disease but also to make us immortal. The case for the
latter kinds of human enhancement has been particularly supported by transhumanists: the
idea is to make humans more than human. The aim is not just to enhance me or you, but to
bring humanity to a higher level. Transhumanists embrace the goal of the fundamental
transformation of the human condition by means of human enhancement technologies.

Part of the motivation for human enhancement comes from age-old and all too human
impulses: the desire to fight disease and the quest for immortality. Bostrom, a well-known
transhumanist, has written a fable that expresses this transhumanist motivation. In the fable,
people are tyrannized by a giant dragon, which demands human sacrifices and hence creates
endless suffering. There are different responses to this situation: some argue that we should
accept what is happening, others propose to fight and defeat the dragon. In the end they kill
the dragon, and wonder why they waited so long (Bostrom 2005). Needless to say,
transhumanists such as Bostrom are firmly on the side of the dragon fighters: they aim to
defeat the dragon of death and disease through the use of HETs. They do not only want to
cure diseases but to make us immortal. Humanity should take its future in its own hands, as
the transhumanists see it, and they would rather have us start sooner than later. As the king
says in the fable, “Our species is young on this planet” (Bostrom 2005). Transhumanists
propose to change the species.

Aside from this normative goal, many transhumanists also predict that we will indeed
transform ourselves into posthuman beings. Soon, in what they call a technological
singularity, developments in AI computing and robotics will lead to an AI explosion that will
surpass humans.1 Without enhancement, humans will no longer be able to keep up or even
understand what is happening. In other words, we will have no choice but to become
cyborgs (see, e.g., Kurzweil 2005).
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I have therefore argued for distinguishing between two conceptions of human
enhancement (Coeckelbergh 2013a), a radical one and a more mundane one. The radical
conception is supported by transhumanists such as Bostrom and Ray Kurzweil and aims at
changing the human condition. It includes ideas such as using uploading technology in
order to reach immortality and creating posthumans. For example, in The Singularity Is Near
(2005), Kurzweil argues that, as the development of information technologies accelerates,
we will become cyborgs and upload ourselves, thus transcending biology. As John Harris
puts it, the idea is to “enhance evolution”; enhancement evolution will replace Darwinian
evolution (2007). This radical enhancement conception is influenced by science fiction, and
it is also seen by its critics as mere science fiction but dangerous nonetheless. (I turn to the
ethical discussion in the next section.)

In the more mundane sense of enhancement, improving ourselves by means of
technology is something we already do and have always done, from the discovery of fire and
the invention of the wheel to the inventions of bicycles, eyeglasses, modern medicine,
computers, the Internet, and smartphones. If enhancement is interpreted more broadly in
this way, there is a continuity between radical and less radical forms of it. If this is the case,
then enhancement is far less exotic or radical; it is part of what we do today and part of what
we have always been doing as humans. The question then is not if we should enhance the
human but how (Coeckelbergh 2013a).

The existence of mundane enhancement technologies also shows that the therapy
versus enhancement distinction is problematic. The distinction gets blurred if we consider
enhancement technologies and practices that are already there: cosmetic surgery, life
extension because of medical science, stimulants such as nicotine and caffeine that
improve attention, diets and dietary supplements, prostheses that are better for running,
or surgery that gives you better than normal vision. Digital information technologies also
enable us to make ourselves better than normal—with “normal” taken to mean humans
without smartphones, the Internet, and computers. Perhaps education must also be
counted among the enhancement technologies and practices we already have had for ages.
For instance, Bostrom and Sandberg (2009) mention education and training aimed at
improving concentration, memory, and critical thinking, but also yoga, martial arts,
meditation, and creativity courses. In this sense, there is no new issue. We have always
enhanced ourselves.

Before we turn to a discussion of the idea that we are, and have always been, cyborgs,
and the interesting ways of thinking about the relation between humans and technology, let
us first look at the ethical issues sparked by the more radical conception of human
enhancement and (hence) by transhumanism.

ETHICAL AND PHILOSOPHICAL ISSUES RAISED BY HUMAN
ENHANCEMENT AND TRANSHUMANIST IDEAS

CONTROVERSIES ABOUT HUMAN ENHANCEMENT

Most proponents of human enhancement admit that there are ethical issues related to their
proposals that must be addressed. For instance, Bostrom and Sandberg (2009) have argued
that any intervention—for instance, biomedical procedures—raise safety issues, and that of
course enhancement interventions may also incur their own, perhaps unique kind of risks.
They propose that users must decide whether benefits outweigh risks.
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More radical forms of human enhancement are ethically and politically far more
controversial. This was already so at the turn of this century. For example, in the discussion
about eugenics that took place in Europe after Peter Sloterdijk’s 1999 proposal (English
translation, 2009) to make rules for the human zoo, comparisons were made with Nazi
eugenics. In the United States, a debate between those concerned about the risks and costs
of biological enhancement and who thus favor a cautious approach to it, and those who
embrace enhancement and wish to accelerate its potential benefits, had a political side to it,
with the President’s Council on Bioethics established in 2001 under the George W. Bush
administration being accused of backing the conservative positions of the president.2

In the 2010s there has been perhaps less public discussion about human enhancement
and so-called designer babies, but proposals for human enhancement continue to raise
ethical and political questions. Is it morally wrong to intervene in the human genome?
Would human enhancement lead to authoritarianism? Would humanity, and human
dignity, come to an end? Is it hubris to want to change the human condition? A common
objection to human enhancement is still that we should not “play God,” that we should not
fiddle with what nature has produced (Kass 2003). Proponents of human enhancement are
still accused of “a drive to mastery,” of failing to recognize that, as Michael J. Sandel puts it,
“not everything in the world is open to any use we may desire or devise” and that we should
appreciate “the giftedness of life” (2002). According to these critics, the problem is what
Sandel has called “a kind of hyper-agency, a Promethean aspiration to remake nature,
including human nature….” (Sandel 2002).

Indeed, a major controversy in the discussion about human enhancement has always
been whether it is morally acceptable at all to change “human nature.” A polarized
discussion between those who defend keeping human nature as it is and those who want to
change it has been ongoing since about 2005. The former have often been called
bioconservatives (and because there are also other enhancement technologies I have added
the term infoconservatives; see Coeckelbergh 2013b); the latter are often to be found in
transhumanist circles. Those on the bioconservative side think that we should not play God,
or they argue against enhancement for other reasons. Jürgen Habermas (2003) sees in HETs
(especially biotechnology) a threat to human dignity. Francis Fukuyama (2009) uses the
notion of human nature to argue for therapy but against enhancement. Bill McKibben
(2003) sees a terrible future resulting from the engineering of the human, and Jean-Pierre
Dupuy (2008) opposes this “rebellion” against the human condition and the “excesses” of
science and technology in the name of humanism. Leon Kass (2003) suggests that we
should live with our finitude because this is “the condition of many of the best things in
human life: engagement, seriousness, a taste for beauty, the possibility of virtue, the ties
born of procreation, the quest for meaning” (2003). On the other side are the defenders of
human enhancement, such as Kurzweil (2005) or Ramez Naam (2005). Transhumanists
have accused their opponents of irrational conservatism, “status quo bias” in the words of
Bostrom and Toby Ord (2006). Some argue for the possibility that transhumanism can be
liberal, as does Nicholas Agar (2004), and democratic, as does James Hughes (2004). John
Harris (2007) argues that the choices concerning what to enhance should be a matter of
individual preference.

HUMAN NATURE?

A major philosophical problem in this discussion is the notion of human nature. What do
we mean by that term? Some opponents of transhumanism seem to assume that there is a
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fixed thing called human nature. But human nature changes and has always changed, and so
have technologies. We are part of nature, and nature evolves. Is the difference offered by
enhancement and enhancement technologies morally significant? How morally important is
the natural-artificial distinction? Is human enhancement part of a larger evolution, in which
humans now play a bigger part? Do we have a moral obligation to resist enhancement or a
moral obligation to enhance? Do humans “need” enhancement, or should we be happy with
humans as they are? Should we accept the human as it is, with all its flaws and
imperfections? And does “religion” (in the discussion of enhancement ethics, often Christian
religion) prohibit or oblige enhancement?

These questions all have to do with how we think of nature and the place of humans in
nature—ultimately, how we define nature and indeed the human. What are we, and what
do we want to become? These are perennial philosophical (and indeed religious) questions,
originating at the dawn of civilization, which in the light of the new technological
possibilities and visions seem to take on a more urgent character. Thus behind the ethical
discussion we stumble upon difficult existential questions, questions of “ultimate concern,”
in the words of the theologian Paul Tillich (1964).3 Whether human enhancement is
embraced or rejected depends on what answers we give to these questions.

PERFECTIBILITY

Related to the discussion about human nature and hubris is the discussion about
perfectibility. As Kass (2003) has remarked, improvements in medicine and proposals for
human enhancement “have revived the ancient dreams of human perfection”: the dream of
getting rid of our limitations altogether. Sandel has argued against perfection by stressing
again the problem that a drive to mastery “misses and may even destroy … an appreciation
of the gifted character of human powers and achievements” (2004). For example, he thinks
that the problem with genetically altered athletes is that they corrupt an activity “that honors
the cultivation and display of natural talents,” and argues that parents should accept their
children as they are, giving them an “accepting love” that “affirms the being of the child”
(2004). He sees in improving children through genetic engineering a further development
of the trend toward “hyperparenting,” which seeks to mold and manage children into
champions—by all kinds of means, including drugs.

A further philosophical discussion and indeed development of Sandel’s point about
giftedness has been provided by Michael Hauskeller, who, in his 2011 article, clarifies that
the issue is not about the actual motives of people—particular people being motivated by a
drive to mastery—but rather about “a way of being” and in the end about human
flourishing and virtue. The question is not if, say, transhumanists are morally good or bad,
but rather concerns “what makes a good human life.” The problem is that by losing the
sense of giftedness we become impoverished, we lose something that is important for a good
human life. The problem is not the harm that may be inflicted on the enhanced but the
harm that we might inflict on ourselves: “it harms the enhancers” because they lose their
sense of humility, which, for Sandel, is a virtue. This, says Hauskeller, is “what the whole
argument seems to be about” (2011). Thus, there seems to be a tension here between two
very different notions of perfection: one that is about enhancing traits in order to perfect the
human and/or particular humans (perfecting human nature and enhancing those who are
meant to be enhanced) and one that is about perfecting in the sense of making persons
(including the enhancers) more virtuous. Opponents may thus argue that the first kind of
project of perfection is problematic because it threatens the second kind of project of
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perfection: proponents of human enhancement not only neglect issues concerning good
ways of being, human flourishing, and virtue, but in effect threaten the very project of
perfection in the sense of making ourselves more virtuous and achieving the good life.

That being said, humans have always wanted to become more than human. As Fritz
Allhoff and his colleagues summarize it: “From the godlike command of Gilgamesh, to the
lofty ambitions of Icarus, to the preternatural strength of Beowulf, to the mythical skills of
Shaolin monks, and to various shamans and shapeshifters throughout the world’s cultural
history, we have dreamt—and still dream—of transforming ourselves to overcome our all-
too-human limitations” (2010, 1). There is certainly a sense in which we have never
accepted human limitations and have always dreamed of the more than human. But it
remains ethically and philosophically controversial whether this project may lead to more
human flourishing and whether we do not incur the problem of hubris, which was already
recognized by the ancients, and whether we should use technologies, rather than education,
training, and other traditional and so-called natural methods, to enhance ourselves. Again, at
stake are questions at the very heart of philosophy, indeed at the very heart of human
reflection about their existence and condition.

FURTHER PROBLEMS

Furthermore, even if one were to accept human enhancement in principle (and maybe even
the transhumanist project and the project of changing and perfecting human nature), there
are a number of problems that puzzle scientists and philosophers.

First, as my interpretation of the film Gattaca already suggests, there is a complex
relation between nature and nurture, between biology and culture, between genes and
character. If we change the genetic makeup of a human being, there is no guarantee that we
achieve the outcomes in terms of performance, abilities, or character (i.e., moral character),
let alone social status, improvement in well-being, or happiness. What we are and what we
become, as persons and as humans, seems to depend on our genes and our biology, but how
exactly is still being studied by scientists. And because the mentioned outcomes depend on
how we develop physically, psychologically, and socially, on how we live our lives, on how
we live as socialcultural beings, on what we do with our capacities, and so on, we will never
be able to fully predict what will be the outcome of our biotechnological intervention. This
is true even for so-called physical or biological effects. The probabilities given in the film
Gattaca, and perhaps also increasingly the probabilities given in current medical science, are
a matter of statistics; they should not be interpreted as a prediction.

Second, technologies such as uploading are entirely hypothetical, and they raise difficult
philosophical problems. As far as we know today, it is not possible to “upload” a brain,
mind, or self to a computer. Whatever one may think, morally speaking, about this
proposal, science cannot do it, and there are perennial philosophical problems related to the
very idea of such uploading—especially the mind-body problem. Even within
transhumanism there are discussions about what exactly uploading entails, even if one
accepts the concept in principle (see, e.g., Schneider 2009 on patternism). But there are
more fundamental problems. In previous work I have identified at least four problematic
assumptions in the debate about human enhancement (Coeckelbergh 2013a), one of which
relates to the mind-body problem: it is assumed that the body is separate from our minds,
and that it can be approached from an objective, outsider point of view. This assumption
tends to be made by enhancement enthusiasts who want to re-engineer the body or upload
it onto a computer, but also by those who argue that we should not intervene in the body
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we have been given by our creator. In both cases, the body is not me; it is an object, which is
either to be manipulated or to be kept sacred. And also in both cases, a roughly Cartesian
view of the mind-body is assumed, in which mind and body are separate things. Only if we
assume such a dualist view does the transhumanist dream of uploading make sense. What is
missing is the lived body, the body I am instead of the body I have, to use a distinction
made by Maurice Merleau-Ponty ([1945] 2002). What is missing is a broader account of
how technologies shape our experience and subjectivity. (I return to this point later in the
chapter.)

Third, even if we could use biotechnologies and information technologies to enhance
human beings in several ways, we do not understand the effects on society at large. We do
not understand the overall benefits and risks. Some argue that we therefore should use a
precautionary principle, according to which change with unknown consequences should be
avoided; others criticize this and say that it is not clear what this principle requires. Should
we proceed with caution, or should we halt certain scientific-technological developments?
What does proceeding with caution mean, exactly, in practice? What does it mean, for
instance, for the Human Brain Project, which tries to simulate the human brain and develop
information and communications technologies (ICT) that connect with the brain?4 What
does it mean for companies such as Google? What does it mean for more radical attempts at
human enhancement and life extension?

Fourth, even if we would have the technologies, if it would be morally acceptable (or
obligatory) to use them, and if we solved all the major philosophical puzzles and cleared all
the immense scientific hurdles related to the use and development of these technologies, and
knew their effects on society and human beings, difficult choices remain: What do we want
to change? Which capacities do we want to have, individually and as human beings? Do we
want to limit the enhancement intervention to the current generation, or do we want to
change hereditary traits? And whom shall we change? People in the West? Only the rich?
Only those who are already quite “enhanced”? Or also others? Who should get priority in a
world of scarce resources? Which generation is more important? These questions lead us to a
further discussion of political and social issues.

POLITICAL AND SOCIAL ISSUES

As the film Gattaca shows, human enhancement raises a number of political and social issues.
Sometimes these issues are recognized by transhumanists. For instance, Bostrom and Sandberg
(2009) briefly point to issues concerning inequality when discussing cognitive enhancement.
However, often a more extensive and systematic treatment of such questions is absent in the
discussion. This problem can be remedied by making a connection between the discussion
about human enhancement and political philosophy. Indeed, these questions are not entirely
new: they are rather well known to political philosophy, but now take on new significance. Let
me first structure the questions by using some familiar concepts of political philosophy
(without, of course, providing an extensive treatment of them, for which see Coeckelbergh
2013b). I then reconnect my discussion to more psychological-existential issues.

First, there is the question concerning freedom: I have mentioned the issue of whether
human enhancement should be free or compulsory. Would human enhancement lead to an
authoritarian state, or can liberal and democratic versions be imagined? And even if people
would still be formally free, if enhancement drugs are available would there not be

Chapter 6: Cyborg Humanity and the Technologies of Human Enhancement

PHILOSOPHY: TECHNOLOGY 149

COPYRIGHT 2017 Macmillan Reference USA, a part of Gale, Cengage Learning WCN 02-200-210



“situations in which people are pressured to enhance their cognitive abilities” (Farah et al.
2004, 423) and indeed their other abilities and traits? For instance, employees may feel
pressure to enhance their minds and bodies, or people might feel pressured to enhance their
appearance when many other people already do it.

Second, there are questions concerning equality and justice. Would human
enhancement be available only to the rich? If so, would the outcome of human
enhancement be inequality and injustice? Shall we provide equal access, or perhaps enhance
only the worst off? Who is the “we” here? Who should decide about this? And what about
justice across generations?

Third, one may ask whether a world with human enhancement would still have room
for community and solidarity, or if it would be a world of brutal competition among
enhanced people who discriminate against the unenhanced. Let me unpack the question
concerning enhancement and justice, using my previous work on this topic (Coeckelbergh
2013b) and inevitably touching on the other political principles and values such as freedom.

When it comes to justice, there clearly is a concern that human enhancement would
create a society in which some but not others have access to, and benefit from, the
technology. The worry is that if you were be born in the wrong time, the wrong place, and
perhaps the wrong way, as was Vincent in Gattaca, you would be “in-valid,” again to use a
term from the film. In such a society, it is imagined, there would be discrimination against
the unenhanced, who would have a lower social position. Perhaps they would even be slaves.

On one hand, it seems that this is indeed what would happen, and not only in the
authoritarian version. Liberal proposals for human enhancement focused on individual choice
may well avoid authoritarianism, but it is not clear how they could avoid the ability of rich
citizens but not others to afford human enhancement, thus creating a gap between enhancement
haves and have-nots—unless, of course, they would allow the state or other political institutions
to redistribute resources or the benefits of human enhancement. This would be a more social-
democratic version; of course, some liberals (in the sense of classical liberalism), and possibly
libertarians, would reject this version, arguing that it is an unjustified limitation of freedom.

On the other hand, it could and has been argued that such a redistribution may precisely be
supported by human enhancement. Here the idea is that human enhancement, even if it might
create problems of justice, can also be used to solve problems of justice: it can be used as a means
to achieve a more just distribution of genetic potential. For instance, inspired by the famous
difference principle of the political philosopher John Rawls (1921–2002), Colin Farrelly (2004,
2005) has argued for a “genetic difference principle,” which would demand that human
enhancement improves the position of those who are least well off, genetically speaking.

Note that there is also another position: one that denies that human enhancement raises
a problem of social justice at all, because—so it is argued—there is no such problem. F. A.
Hayek (1899–1992), a philosopher of classical liberalism, famously argued that using the
term social justice is a “category mistake” (1976).

Yet whichever position one takes, there are a number of difficult questions to answer for
those who want to discuss human enhancement as a problem of justice. These are familiar
political-philosophical questions: What principles of justice should be applied, but also,
what should be distributed, if anything? When discussed in the context of human
enhancement, these questions often concern the nature-nurture problem and the related
problem concerning the relation between, on one hand, the biotechnological and other
technological changes, and on the other hand, the political and social outcomes, both at the
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personal and societal level. For instance, Farrelly applies a prioritarian and Rawlsian
principle of justice, and proposes to distribute genetic potential. This raises the question of
whether the principle is right, of course, but it also prompts further questions: What does it
even mean to distribute genetic potential? Does it mean to change genes? And would this be
compulsory, leading to what would presumably become a totalitarian society? Moreover,
even if it can be done and if it is acceptable, then what would be the outcome? As has been
noted, even scientifically speaking the relation between genes and character, let alone
between genes and social status, is far from clear and straightforward.

In any case, the question of human enhancement as a question of justice again raises
difficult political-philosophical questions regarding justice and fairness. Is it just that some are
born with a better genetic potential than others, and if so and assuming that we know what
“better” means here, should we do something about this if we have the scientific and
technological means to do so? What kind of outcomes do we want? What kind of society do
we want? Is it fair that, in a society where everything would be up to individual choice, some
people with more resources and networks would have more access to human enhancement
treatments? Is a society that redistributes resources still a free society? Is it a just society?
Should outcomes be redistributed or starting positions, and if it is starting positions, does that
include “natural” ones? Should only financial resources be redistributed or should we also do
something about “natural” inequalities? Should we enhance and redistribute capabilities rather
than genes or resources (to use a term from the work of philosophers Amartya Sen and Martha
Nussbaum)? And what is the relation between capabilities and genetic potential?

Moreover, the political problems are also related to psychological and existential ones.
The question concerning justice tends to focus on the position of the disadvantaged, while
assuming that the enhanced ones are better off. But how and why, exactly, are they better
off? If we are enhanced, then does this mean that we no longer struggle, that our life is
effortless? In a 2009 podcast, Allen Buchanan argued, for instance, that it would not
eliminate effort at all; the struggle would just occur on a higher plateau, and we are never
complete masters of our fate.

The latter remark also relates to the arguments I have made about vulnerability and
enhancement (Coeckelbergh 2013b, 2011b). I have argued that new technologies, including
so-called enhancement technologies, do not eliminate human vulnerability—as transhumanists
seem to want—but instead transform it. Human existence and vulnerability have always been
transformed by new technologies, which always have created new ways of being-vulnerable
(Coeckelbergh 2013b). For instance, nuclear energy technology makes us less dependent on
other sources of energy but creates new risks. Military technologies such as drones are meant to
protect us but create new threats. And the Internet may seem to be less dependent on bodily
and material vulnerabilities but creates new vulnerabilities for our extended mind-body and
relies on a vulnerable material-technological infrastructure. The infosphere is not a sphere of
immunity. We are vulnerable to cyberattacks, cyberbullying, and so on.

Even transhumanists’ posthumans, I have argued, would still be vulnerable for various
reasons (Coeckelbergh 2011b). For instance, cyborg bodies that include material
components will be vulnerable in new ways because the material part’s relation to the
biological part has of course its own vulnerabilities. Even if it would be possible to upload
our mind, self, or identity to a virtual sphere, then it is questionable if this would be a bodiless
existence: if thinking is embodied then there will have to be some virtual body—if not a
biological body. And even if it would be a bodiless kind of existence then there are likely to be
new digital vulnerabilities; I have argued that there is always the possibility of disintegration,
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also for informational objects (subjects?) (Coeckelbergh 2011b). Furthermore, we would—it
is hoped—remain social and valuing beings, which keeps us vulnerable: insofar as we would
still be human, we would care, be concerned about, and value particular people, animals,
things, places, and so on. This social-existential and psychological-existential condition renders
us vulnerable because it makes us dependent on “external” people, events, and so on. Only a
totally nonrelational entity would no longer have such vulnerabilities, but I presume that
replacing human beings by such entities is not desirable, if possible and conceivable at all. In
other words, there will always be new dragons and new Achilles’s heels.

Finally, political-philosophical and psychological-existential questions also meet if we
consider one of the most important contexts in which enhancement ideas and enhancement
technologies have been developed and are being developed: the military. Human fighters are
seen as the weakest link in increasingly machine-centered warfare, and therefore, so it is
argued by the military, they need to be enhanced. Patrick Lin, Maxwell Mehlman, and
Keith Abney, in their 2013 paper “Enhanced Warfighters,” show that the US military is
making substantial investments in all kinds of emerging technologies; indeed, according to
the authors, enhancement technologies that are close to the body are used to enable these
fighters to combat sleep deprivation, improve cognitive performance, increase strength,
reduce fatigue, and so on. This is not only about drugs such as amphetamines or dietary
supplements and nutritional pills. Lin, Mehlman, and Abney also report an interest in
biomedical enhancement. One could also think of emotional enhancement in the sense of
making soldiers less emotionally unstable and perhaps also less sensitive and empathic, with
decreased sense of responsibility, if this hinders the performance of their task. (Against this
idea, it has been argued, e.g., Wolfendale 2008, that maintaining moral responsibility is
crucial if we want to maintain commitments to the military’s ethical standards.)
Furthermore, there is also the concept of the soldier-cyborg or fighter-machine, enhanced
by machine and information technologies. As Lin, Mehlman, and Abney write, this blurs
the line between warfighters and weapons, between humans and technology, especially if
one would not only attach devices to humans but also implant them or even replace body
parts. Yet this is not merely science fiction (e.g., the 1984 film The Terminator); like all of
us, soldiers become increasingly cyborg-like, with all their electronic devices and machines.
This concept of the cyborg brings us to the next section.

CYBORG HUMANITY: THE FIGURE OF THE CYBORG AND LESSONS FOR
THE PHILOSOPHY OF TECHNOLOGY

The Terminator image remains powerful. In films that are explicitly about cyborgs and
robots, but also in superhero films, we encounter blends of humans and machines, humans
enhanced by means of technology to such an extent that the boundary between the two
starts blurring.

TAMING THE CYBORG: FROM MILITARY FIGHTER TO POSTMODERN HERO

But during the past decades the cyborg has also been associated with different, more
friendly, and often less violent meanings. A key work in this area is Donna Haraway’s
famous “A Cyborg Manifesto,” in which she defines a cyborg as “a hybrid of machine and
organism, a creature of social reality as well as a creature of fiction” (2000, 291); she uses the
figure of the cyborg to imagine a world in which people are no longer afraid of “their joint
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kinship with animals and machines” (295), and to break
down dualist barriers. In Haraway’s postmodern imagery,
the cyborg becomes a way to confuse boundaries and to
create perverse cultural monsters that subvert “the
structure and modes of reproduction of ‘Western’
identity, of nature and culture, of mirror and eye, slave
and master, body and mind” (312). Her cyborg does not
evoke the Terminator nightmare but a romantic, sun-
flooded dream in which humans, machines, and animals
are on intimate terms.

Haraway’s conception of the cyborg has been very
influential, especially in postmodern and posthumanist
writings. For instance, commenting on the Borg from
the Star Trek movies, David Gunkel argues that “we
are always and already assimilated into this theorized
and fabricated hybrid of machine and organism”
(2000, 332). (Below, I return to posthumanism and
to this claim that we have always been cyborgs.)

Yet, though Haraway certainly refers to new
technological and scientific developments such as
silicon technology and natural-technical objects in
biology, generally speaking her cyborg is rather cultural
and ethereal. The emphasis is not so much on actual
material and fleshly couplings that already exist.

COUPLINGS OF FLESH AND MACHINE: “REAL,”
MATERIAL CYBORGS ARE ALREADY HERE

Indeed, if we consider current technologies—those
categorized as enhancement technologies but also
others—there are already “real,” material combinations of humans and machine. For
instance, prosthetic devices replace parts of the body (missing eyes, arms, hands, legs, etc.)
and are also joined to the body. The human mind and body work together with the
technology. If someone walks with prosthetic legs, the walking is done by both the human
and the technology. Another example is a brain computer interface, which enables direct
communication between the human brain and an electronic device (which can be implanted
or external), and neuroprosthetic devices such as cochlear implants, which replace brain
functions and/or functions of sensory organs. They are already widely used for
rehabilitation, to repair damaged sight, and so on. Again we see a material coupling
between the human and technology, between flesh and machine. And of course one could
also consider all kinds of (other), perhaps more familiar implants such as pacemakers as
creating a cyborg. One could also think of artificial exoskeletons: a mobile machine worn by
a person to assist that person, for instance with walking and carrying heavy loads. It has
military applications, but could also be applied to rehabilitation. For example, in 2015 it
was reported that a completely paralyzed man regained the ability to walk by means of a
robotic exoskeleton: a battery-powered bionic suit (Wolpert 2015). Furthermore, though
these devices are often developed for treatment—“making better,” in the sense of restoring

The Terminator. The cyborg: human and machine merged.
AF ARCHIVE/ALAMY STOCK PHOTO.
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“normal” health and functioning—most of them can also be used for enhancement
purposes, which contributes to the making of cyborgs.

Some scientists explicitly aim at, experiment with, and hope for more integration
between humans and machines. Some of them also try out technologies on themselves. For
instance, Hugh Herr, an American engineer whose legs were amputated below the knees
after a climbing accident, designed his own bionic legs, which not only enabled him to walk
again but also to climb, and not only to climb but to do so at a more advanced level than he
had been capable of before the accident. Herr thinks that neural interfaces and prosthetics
will end disability but also seems to embrace enhancement in a wider sense (Strickland
2014). He hopes that he will never again be the “pre-amputation idiot” he once was and is
said to want to “optimize humanity” (“Super Herr,” Red Bulletin, n.d.).

In his 2004 book I, Cyborg, Kevin Warwick says he was born human but wanted to
“upgrade” himself by means of technology, and in particular to link his body “directly with
silicon. To become a cyborg—part human, part machine” (2004, 1). He imagines a future in
which we expand our senses and communicative abilities (telepathy) by means of connecting
the human nervous system to machines. He has done experiments that involved the
implantation of a device into the nerves of his arm in order to link his nervous system to
the computer (and hence to the Internet). Similarly, performance artist Stelarc has explored
the themes of enhancement, cyborgization, and human-machine interfaces in his work, for
instance in his project Third Hand, in which he has a mechanical arm attached to his right
arm as an additional hand, controlled by the electric signals of his muscles (see the Stelarc
website). Moreover, efforts and plans from transhumanists such as Natasha Vita-More (2007)
to radically modify the body can also be understood as ways to achieve a cyborg-like existence.

THE CYBORG AS METAPHOR FOR OUR INCREASING ENTANGLEMENT
WITH TECHNOLOGY AND FOR OUR TECHNOLOGICAL NATURE

Finally, the figure of the cyborg can also be seen as a metaphor for our increasing
entanglement with technology in our everyday use of such devices as smartphones and
computers. These devices may not (yet?) be implanted or attached to our body—though
they get surprisingly close to it, as, for instance, Google Glass, which uses a head-mounted
display—but nevertheless we are very much working, moving, and living with them, to such
an extent that it could be said that we are becoming, or have become, cyborgs.

To some this is a deplorable condition and a frightening prospect; others celebrate it
and hope for more to come. As I already indicated by means of my references to Haraway,
there are many visions for the future in which blends and hybrids are not only accepted but
desired. Transhumanists often propose to blend the natural and the artificial. And
posthumanism seeks to go beyond traditional concepts such as human nature and toward a
more technoscientific conception of the human, beyond the natural-artificial binary.
Humans are no longer seen as being radically different from other beings or “systems.” The
posthuman condition is one in which “humans and intelligent technology are becoming
increasingly intertwined” (LaGrandeur 2014). Or has this always been the case?

HAVE WE ALWAYS BEEN CYBORGS?

Indeed, a related but different claim that also uses the term cyborg goes further and says that we
have always been cyborgs. (See, for instance, the quote from Gunkel earlier in this chapter.) Here
the idea is that human beings have always been entangled with technology, that technology is
and should be part of the very definition of being human. Humans have always used technology
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to transcend limitations. As humans we are not complete; we need technology to compensate
what we lack. Without technology, we would not be human. It belongs to our condition and
our being-human. We need technology and are technological as humans. (See also, e.g., Plessner
[1928] 1981, which makes the claim that we are artificial by nature.)

In the philosophy of technology and related areas, the cyborg metaphor can and has
been used to support both kinds of claims. We can indeed find both kinds of meanings of
cyborg, a more narrow one and a broad one: (1) the claim that there are special kinds of
human-technology relations and couplings that have a cyborg character (and that perhaps
such kinds of relations are more common today and will be even more common in the
future: we will always get closer to, and more intimate with technology); and (2) the claim
that we have always been cyborgs because we have always been entangled with technology.

The first claim and meaning can refer to actual fleshly and material couplings between
humans and technology, or it can use the cyborg figure as a metaphor. For example, in his
book Natural-Born Cyborgs (2003), Andy Clark writes:

My body is an electronic virgin. I incorporate no silicon chips, no retinal or cochlear
implants, no pacemaker … but I am slowly becoming more and more a cyborg. So
are you. Pretty soon, and still without the need for wires, surgery, or bodily
alterations, we shall all be kin to the Terminator.… Perhaps we already are. For we
shall be cyborgs not in the merely superficial sense of combining flesh and wires but
in the more profound sense of being human-technology symbionts: thinking and
reasoning systems whose minds and selves are spread across biological brain and
nonbiological circuitry. (Clark 2003, 3)

At the same time Clark also endorses the second claim: we are “natural-born cyborgs” in
that cyborg hybridization is “an aspect of our humanity” (2003, 4). Clark mainly focuses on
cognitive technologies such as speech and counting, written text and numerals, printing and
digital codes. But one could also point to all kinds of ancient and modern artifacts that have
been always more than tools: they have always shaped the human. How exactly one
conceptualizes this depends on one’s philosophical and scientific tradition. Clark thinks in
terms of systems. But in the phenomenological tradition we find a different view, which
focuses on how technology reshapes our subjectivity and lived experience. The focus is then
on the experience of technology and its conditions of possibility. Furthermore, for some
there is a sharp distinction between extending the body and incorporating objects into the
body (see, e.g., De Preester 2011). Others think this distinction is not so relevant.

In the post-phenomenological tradition there has been discussion about how to
conceptualize cyborg types of human-technology relations (and if and how these relations
are different from others). For instance, using Don Ihde’s (1990) concept of embodiment
relations one could say that cyborg technologies transform our experience and engagement
with the world, and often do so without our being aware of the technologies. Eyeglasses, for
instance, involve an embodiment relation, as they transform our perceptual relationship to
the world. The same could be said about cars, which mediate our moving about and our
perception of the world, but themselves disappear from view and fade into the background
as we use them, since in their use we no longer notice the car itself but attend to other things
(e.g., the traffic), rather than the car itself. The technologies become transparent. (Note that
the same point can be made by using Martin Heidegger’s distinction between present-at-
hand and ready-to-hand in Being and Time [1927]: when we use a technology it tends to be
ready-to-hand because we do not focus on the tool itself, whereas when it breaks down, for
instance, it becomes present-at-hand, the focus of our attention. Its mediation becomes
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visible.) But do these technologies merge with the human, and if so in what sense? When do
technologies take on a cyborg character and function? Peter-Paul Verbeek has argued that
there is something like “cyborg intentionality”: a merger of, and interplay between, human
intentionality and “intentionalities of technologies themselves” (2008, 388). This concept
can and has been applied to particular technologies. For instance, Kirk Besmer (2012) has
examined the form of technological embodiment and intentionality in functioning with a
cochlear implant. But can technologies have their own intentionality? Would persons with,
say, a cochlear implant be happy to be told that they are cyborgs and to understand themselves
as cyborgs? How, exactly, do technologies shape and reconfigure our lived experience? And
what is added to the analysis by using the term cyborg? Again: is there a special kind of cyborg
human-technology relations or not? And what is the relationship between these cyborg
human-technology relations and the point about humans having always been cyborgs? If, to
use Helmuth Plessner’s words, humans are “naturally artificial” ([1928] 1981), then is there
something fundamentally distinctive about human-technology relations constituted by the
new and emerging enhancement technologies discussed in this chapter?

In any case, if the term cyborg is interpreted in this wider sense (we are natural-born
cyborgs, naturally artificial), the enhancement discussion can also be extrapolated to a
discussion about all technologies, and can help us to think about the ethical, political, and
other issues concerning our relation to technology. Even if it is merely a metaphor, it can be
the starting point—not the end point—of reflection on human-technology relations in the
information age. It can help us to better understand the most fundamental lesson of
philosophy of technology: technologies are more than tools. Discussions about the more-
than-human thus invite us to further reflect on the more-than-technology.

Finally, even if one rejects such a broad use of the cyborg metaphor, the current
technological developments raise questions about what seem to be increasing entanglements
between humans and technologies. How to conceptualize what is happening and might
happen in the near future remains a crucial task for an ethics of human enhancement and
for the philosophy and technology.

Summary

Concepts such as human enhancement and the cyborg often invite the response that this is
all about science fiction, that these are the imaginings of some crazy—and potentially
dangerous—people. There is some truth in this, in the sense that many of the technological
possibilities discussed are not likely to happen any time soon. Technological development is
not as advanced as it is sometimes suggested by the gurus of human enhancement. Some of
what seems like fiction is likely to remain fiction. And it seems that there are many other,
perhaps more urgent, issues, both inside and outside the field of thinking about advanced
technologies (see Coeckelbergh 2014).

However, there are at least two good reasons for taking seriously the topic of
enhancement and cyborgization. First, even if transhumanism remains a vision that might
not become reality, it raises all kinds of ethical, political, and philosophical issues that are
already at play in current technologies. Thinking in this area may inspire much needed
efforts to understand and evaluate the technologies we use now and the technologies that are
being developed as we speak. Second, the discussions about human enhancement and cyborg
may help us to raise and cope with age-old, fundamental questions with regard to what it
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means to be human, how we should live together, and what our relation to technology is and
should be. Therefore it is important to get the best thinkers to occupy themselves with the
enhancement and cyborg questions. The question concerning technology, like the question
concerning what it means to be human, will not disappear. There is an ongoing, if not
growing, need for knowledge about how to deal with and how to steer technological use and
development. The discussion in this chapter invites us to think about the technological
present and the technological future, which is our human present and future. It is clear that
our condition and our vulnerability are changing through technology. But in what direction
do we want to steer human vulnerability and the human condition, if at all possible? Should
we try to remaster technology, or is mastery the problem? Tinkering with concepts such as
cyborg humanity invites thinking about our present human-technological condition and its
future. And good science fiction does exactly the same.

Endnotes

1. The term singularity was used in this way by Stanislaw
Ulam (1909–1984) in the 1950s and later popularized by
Vernor Vinge (1944–); both attribute the term to the
mathematician and computer scientist John von Neu-
mann (1903–1957).

2. Responding to Martin Heidegger’s 1947 Letter on
Humanism, Sloterdijk argued that since Plato, politics
has always been about taming humans, making them
into good citizens. Humanism proposed to do this
by having people read books. Today, with new
communication technologies, this humanism has come
to an end. He reads Friedrich Nietzsche as postulating
a future battle between humanists and superhumanists,
who “wish to breed for maximization of human
function” (Sloterdijk 2009, 22). He argues that we
should not avert our eyes from the issue of the
domestication and breeding of humans. We have the

task of “the care of man by man,” but Plato’s wise men
have abandoned us (2009, 27).

3. Note that the discussion about enhancement is some-
times viewed as being about “religion” versus “science.”
But this is not entirely accurate: though some opponents
are inspired by a particular religion such as Christianity,
and though some transhumanists see themselves as
secular or antireligious, the big questions and problems
faced by both are of “ultimate concern.” The entire
discussion is within the domains of philosophy and
religion.

4. The Human Brain Project, a large scientific project
funded by the European Union, aims to model and
simulate the whole human brain and develop information
and communication technologies such as brain stimula-
tion, neuromorphic computing, and neurorobotics.
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