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Ethical issues in cyborg technology: Diversity and inclusion

by Enno Park

Progress has reached the point where cyborg technology is leaving the sphere of mere science 
fiction. Whereas society as a whole formed a symbiosis with technology long ago, individuals 
are now starting to merge with technology as well. The effects can already be studied by 
looking at the examples of smartphones, computers and the Internet. The idea of ‘repairing’ 
humans, medical implants more sensitive than our natural, human faculties and even non-
medical implants raise a lot of ethical questions, and require the concept of inclusion to be re-
thought.

More than 300,000 people around the world have an artificial ear1 – they wear a cochlear implant 
that provides mostly satisfactory hearing to deaf or near-deaf people as long as they developed the 
necessary brain structures in their early childhood. The success of the implant’s adaptation varies 
from person to person. In my case, for example, understanding of spoken language increased from 
25% with hearing aids to 100% with a cochlea implant, measured in a quiet environment without 
background noise. A look at the development of prosthetics suggests that human beings have 
become more and more ‘repairable’. As far as my own case was concerned, it was simply that: the 
repair of my defective hearing after 22 years of near-deafness. Because technology has become part 
of my body, I identify myself as a cyborg, but I reckon that only a small group of the disabled 
people who wear prostheses feel the same way, even though technology has become just as much a 
part of their bodies.

The term ‘cyborg’ was first coined to describe a cybernetic organism based on ‘altering man's 
bodily functions to meet the requirements of extraterrestrial environments.’2 The term was extended
when Donna Haraway identified the breakdown of three boundaries in the last century: the 
boundary between the human and the animal, the boundary between organic life-forms and the 
machine, and the boundary between the physical and the non-physical.3 As far as the first boundary 
is concerned, Sigmund Freud demonstrated that humans not only act rationally, but are driven by 
instincts and the subconsciousness. With regard to the second boundary, modern brain research and 
genetics are increasingly recognising that the human being is a kind of biological machine. When it 
comes to the third boundary, we still cannot grasp the phenomenon of spirit and mind, even though 
the development of artificial intelligence has made major progress, with neuronal networks being 
deployed for pattern recognition. In accordance with this ambivalence, the whole of our society 
formed a symbiosis with technology decades ago and can be viewed as a cyborg society, even 
though individuals seldom define themselves as cyborgs. In the last few years, technical devices and
computers have not only become smaller and smaller, but also closer and closer to the body. 
Smartphones and wearables are ubiquitous today, and from an engineer’s point of view after 
decades of gathering experience with silicone implants, in plastic surgery for example, the 
implantantion of electronics can mostly be reduced to two questions: How energy should be 
supplied inside the body and how electronic circuits should exchange information with the nervous 
system. As far as the energy supply is concerned, there are promising approaches like sugar-based 
biobatteries,4 while it is still not possible to satisfactorily decode the information patterns in the 
nervous system. Our technology is limited to stimulating nerves and sensory cells at a low level in 
the brain, the retina or cochlea implants and the statistical analysis of wave patterns, e.g. the use of 
brain-computer interfaces to operate prostheses like artificial arms and hands.5

As a conclusion from these developments, I prefer to use the following definition: A cyborg is a 
human being with an electronic device implanted in or permanently attached to their body for the 
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purpose of enhancing their individual senses or abilities beyond the occasional use of tools. Cochlea
implants are one of the first devices that come near to complying with this definition of a cyborg 
and therefore mark a milestone in the history of prosthetics. Unlike most prostheses, they are no 
longer worn as a tool or garment, but are implanted in the body and connected to the nervous 
system. In the history of prostheses, there has been a wide variety of different forms, from tool-like 
wearables – such as ancient wooden legs, which are used only when needed, but not necessarily 
while sleeping or working at a desk – to devices that maintain vital body functions – such as 
pacemakers. Normally, these prostheses don’t enhance senses or abilities beyond what is normal for
a human. Cochlea implants, however, profoundly alter natural hearing; they make it programmable. 
Whereas the world sounds the same every day to a healthy person, people with cochlea implants 
can control their hearing. They can raise or lower the volume with a remote control and choose 
between several presets for different environments, specifically optimising the device to understand 
spoken language, filter environmental noise and amplify very faint sounds, or disabling all filters so
as to enjoy music to the full. It is standard for the frequency range of the device to be altered or 
certain frequencies mapped into other areas of the spectrum. This approach even makes hearing 
ultrasound theoretically possible with a reprogrammed cochlea implant. 

This variable hearing has interesting parallels with another aspect of Donna Haraway’s work: 
‘situated knowledge’.6 With this term, Haraway describes knowledge that can be true or false about 
the same object, depending on the particular situation, and tries to cope with the limitations of 
human perception from a post-structural point of view. This abstract topic in science studies 
becomes relevant for cyborgs in a completely non-abstract way: the more cyborgs can control and 
vary how their senses adapt to nature and the environment, the more they will experience how much
their concept of the world depends on their senses and points of view. Enhancing and controlling 
the senses offers a chance to have a broader perception of the environment and feel closer to nature 
as a simple, non-abstract, everyday experience. In spite of some gaps compared to natural hearing, 
the cochlea implant is more acute than our normal senses, which makes it a ‘cyborg device.’

Usually, implants are only used for medical purposes, but hacker groups have started to invent small
implants such as magnets to pick up electromagnetic fields, RFID-tags and NFC-chips to connect 
implants to mobile devices, and small sensor boards to measure body functions. At the moment, this
trend is far from mainstream, but if it is kept in mind how many people are willing to modify their 
bodies for aesthetic reasons – e.g. with tattoos, piercings and cosmetic surgery –, it will be apparent 
the integrity of the body is dependent on culture. Non-medical implants could become mainstream 
quickly as soon as they provide useful benefits in comparison to wearables. Currently, it is hard to 
outline what such a device would look like – which would be the equivalent of predicting the 
smartphone 100 years ago when the classic telephone had just started to prevail.

This trend raises several ethical issues around body integrity, control, security and, above all, social 
inclusion. Discussing these issues is no longer a thought experiment; they are already making a 
mark on our society today. When athletes with prostheses started to outrun their non-disabled 
competitors, questions started to be asked about ‘techno-doping’ and whether cyborg technologies 
were creating unfair advantages.7 When the first Google Glass surfaced, an activist group called 
Stop The Cyborgs8 started to distribute signs for restaurants to prohibit the use of the devices in 
their establishments for fear of being photographed or filmed without their knowledge. And the fact 
that this trend is evident in both the medical and non-medical realms shows that these issues 
concern our society as a whole.

Most people’s first reaction to the merging of human and technology is to fear that their body’s 
integrity could be impaired. I, however, don’t see that as a serious problem, because, as discussed 
above, we already have a culture of non-medical body modification in the significant sections of our
society where tattoos, piercings and plastic surgery are common. The question of control and 



security seems more important. Recognising that a person can be a cyborg entails that technical 
devices are treated like body parts. For example, confiscating a smartphone could come to be 
classified as physical injury in the future.

At the moment, medical implants are a restricted technology and can only be adjusted by experts. 
This limitation exists for good reasons. Misusing the tools with which devices like cochlea implants
are fine tuned and reprogramed could inflict serious damage on a cyborg. As a result, cyborgs are 
unable to manipulate their devices and try out new applications, for example to hear ultrasound as 
discussed above. They also have to trust vendors, clinics, health insurance providers and even the 
government that their devices will not be misused. For instance, it is possible to imagine health 
insurance companies using surveillance or collecting data to charge different insurance fees 
depending on a person's behaviour.

The situation is already risky when it comes to computers, smartphones, and other devices with 
functions that range from quantified-self measurement to home automation. We are surrounded by 
sensors and leave a broad data trail with whatever we do. Black hat hackers and viruses threaten 
vital infrastructure, vendors control which apps we are allowed to install on our devices or remotely
delete data from e-book readers, and several secret services spy on computers and Internet traffic all
over the world. If cyborg devices moved into the mainstream, all these problems would escalate 
severely, and could have the potential to compromise our bodies and even vital life functions.

Except for the drastic solution of simply stopping the use of digital devices – implanted or not –, 
open source software and hardware could offer a way to cope with the security issues. Publicising 
devices’ source code and design specifications might seem to undermine security, but any security 
issue would be seen as a bug that could be eliminated in a process of peer review by independent 
experts. In addition to this, everyone who was willing to delve into the workings of their device 
would, in theory, be able to find new and surprising applications. Open source devices might lead to
more self-experimentation and so to more accidents, but the risk that cyborgs would harm 
themselves by manipulating their devices in experiments ought to decrease with every bit of 
information published that enabled hackers to act responsibly.

Furthermore, implants that perform better than our natural, human senses and abilities throw up the 
next ethical problem: inclusion and the social question. People argue that gaining extra abilities 
with cyborg devices could lead to a bigger gap between rich and poor. In my opinion, this is a trivial
point and not necessarily a consequence of technology, but a political question of distribution. 
Unequal access to goods, education, and career opportunities is a problem that existed long before 
the digital revolution, or indeed the industrial revolution, and can only be solved at another level.

An interesting effect of cyborg technologies is that they reveal subtle discrimination and a lack of 
inclusion in society. While prostheses are meant to offer help, disabled people sometimes feel they 
exert a kind of pressure to perform, and fulfil the needs of society and economy. In many 
discussions, I have experienced that a feeling of ‘not being good enough’ or not being accepted the 
way they are is common among many handicapped people. For example, deaf culture has a relevant
contribution to make to wider society,9 but sees itself as threatened by the cochlea implant for 
several reasons. In their early years, cochlea implants weren’t good enough to provide a satisfactory
understanding of spoken language. People who are born deaf lack the brain structures to decode 
sounds and spoken language, and very few of them are able to learn it as adults. All this resulted in 
the cochlea implant having an image as a poor solution. This was happening in the context of the 
rich culture deaf people had developed around sign language, a culture that was suppressed by the 
dubious educational practice of forcefully eliminating the use of sign language in European 
schools.10 Even though this was done out of a well-intentioned desire to ensure deaf children grew 
up fit for a hearing world, the deaf often came to feeling rejected by society as what they were. Deaf



people fear their culture could cease to exist when most children grow up with a sense of hearing 
thanks to cochlea implants, and often they believe they are not merely being encouraged, but 
coerced as well, for example when authorities refuse to pay for sign language interpreters, but will 
finance cochlea implants. Some more radical spokespersons for the deaf community are already 
calling the cochlea implant a ‘cultural genocide.’11

The non-disabled too face interference from outside. Society is thwarting people’s attempts to 
modify their bodies for non-medical reasons. It is very difficult to find a physician who is willing to
implant non-medical cyborg devices into the body. Such operations are regulated by ethical 
commissions and would contravene the Hippocratic oath in most cases. This leads to the side effect 
that self-declared cyborgs have to resort to piercing studios, which could increase the surgical risk 
due to their lower standards compared to medical surgery. This is ironic given that nobody will 
encounter problems finding a cosmetic surgeon to operate for purely aesthetic reasons. 

Inducing disabled people to undergo surgery for implants while at the same time deterring non-
disabled people from altering their bodies is nothing other than an attempt to normalise individuals. 
That is the opposite to the idea of inclusion, which, in a nutshell, means providing barrier-free 
access to social life for any person with any disability as far as possible. Cyborg technologies are 
often associated with Star Trek’s Borg Collective and co-optation. The social trend to normalisation 
will lead in the exact direction that critics of cyborg technologies fear. 

On the contrary, cyborg technologies offer the chance to understand inclusion as a continuum that 
encompasses individuals with a wide variety of abilities and disabilities without defining a norm. 
For any norm excludes people, who then have to be re-included with great effort. In addition to this,
the concept of a normalised human being goes hand in hand with the idea of the human as a 
repairable machine. Most disabilities are far too complex to be ‘repaired’ as simply as hearing loss. 
The idea that anyone could be repaired lessens the amount of effort put into inclusion and, in the 
long run, results in discrimination when a disabled person is not able or willing to have technical 
implants. From an ethical point of view, becoming a cyborg should be an individual decision taken 
without any pressure from society to be ‘normalised’ or increase one’s economic efficiency. Then, 
cyborg technologies could provide a more intense relationship to nature, environment and society, 
and could be used to attain individual fulfilment. A cyborg is not an ubermensch, merely another 
person with abilities, disabilities, individual experiences and cultural peculiarities just like humans 
have always been.
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