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Human Enhancement

Human Enhancement can be understood as any modification 
of a human body, either removable or permanent, that enables 
the human to perform on a level beyond what is naturally 
possible for that individual person. Strictly speaking, human 
enhancement is as old as the history of mankind. It is no 
coincidence that Stanley Kubrik referred to the use of bones as 
a weapon in his masterpiece ‘2001 – A Space Odyssey’ as ‘The 
Dawn of Man’. In a very broad understanding, tools in general 
can be understood to enhance human capabilities. 
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Physical enhancements: 
Higher strength, improved 

protection...

Cognitive enhancements:
Longer concentration 

span, improved interaction 
with machines...

Human Enhancement is closely related to medical reconstructi-
on but goes further. If a person loses vision due to an illness or 
accident, for example, and that vision is restored to its original 
level with glasses or a surgical procedure, there would be no 
HE. However, if natural vision can be improved, there would be 
an enhancement.
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What is Human Enhancement?

Intrusiveness of Forms of Human Enhancement

The Military Use of Human Enhancement
From a military perspective, there is a paradox in warfare: Humans are central to it, yet they are the weakest link. There has been 
enhancement in the past, e.g. body-armor or helmets. However, new developments on the battlefield present soldiers with new 
challenges. Soldiers are increasingly operating in an environment where uncrewed systems with autonomous functions are used. 
Large amounts of data must be processed, and decisions must be made in ever-shorter time frames. To keep up with this, enhanc-
ing human performance could be viewed as a military necessity, especially as new technological developments offer the capability 
to bring human enhancement to a new level. 

The most simple form is fueled by miniaturization of motors and new energy storage systems which will allow wearable systems 
like exoskeletons with significantly enhanced capabilities, allowing individual soldiers to walk longer, handle higher payloads and 
reduce risks of injury caused by overexertion. 
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More relevant are new capabilities due to implants, especially 
in the realm of so-called “Brain Computer Interfaces” (BCI). 
Although research has been ongoing for more than 50 years, 
companies like Neuralink or others appear to be on the brink of 
a breakthrough. Thanks to the use of AI and the implantation of 
sensors inside the brain instead of sensors attached to the out-
side of the head, signals can be detected and interpreted more 
precisely. There are numerous civilian applications, especially 
for people with physical disabilities, but the military can also 
benefit significantly, especially in the realm of human-machine 
interaction. 

It does not seem far-fetched to suggest that many time-critical 
military applications, such as swarm control or big data mining 
in decision-making, will benefit significantly from bypassing 
comparatively cumbersome physical user interfaces.

“Future wars will 
be won, not by 
those with the most 
advanced technology, 
but by those who can 
most effectively inte-
grate the unique capa-

bilities of both people 
and machines” 

Joint Study by British and Ger-
man Ministries of Defence

Several ethical questions come up in relation to the use of Human Enhancement, especially in a military context. Firstly, can employ-
ees be obliged to accept an irreversible augmentation (the bioethical principle of respect of autonomy)? While civilian employees 
might have a good chance of refusing such a drastic measure, the pressure on soldiers could be significantly higher – especially in 
non-democracies that do not respect the individual human rights of their soldiers as much as Western democracies do. Second, at 
what level auf augmentation is a loss of “humanity” inevitable, both from a legal as well as ethical perspective? The fundamental 
question in this context of is whether “nature” or a “natural state” has any normative significance. Are there immutable boundaries? 
If the answer is affirmative, the follow-up question is where these boundaries lie and why. If the answer is negative, the ethical prob-
lem is reduced primarily to risk considerations (the bioethical principle of non-maleficence). In a military context, the considerations 
are particularly acute because any unilateral renunciation can give an advantage to an unchecked opponent (the question of military 
necessity), with the result that the freedom to make further renouncements is undermined.

The Ethical Perspective
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Appendix Imprint

The Pangolin Scales: 1.024 channel brain-computer interface 
which controls an interactive dress, shown at Ars Electronica. 
Photo: Ars Electronica via flickr, CC BY-NC-ND 2.0.

While those militaries with access to the technology and the 
willingness to use it will most likely benefit from optimized 
human-machine interaction, the classic objections from the 
arms control debate also apply here, e.g. that augmentation 
and BCIs can, first, significantly accelerate the classic ‘find, fix, 
track, select, intervene’ cycle, which can have a negative impact 
on crisis stability. Second, it also raises the question of how 
states that do not have these technologies would react to the 
significant optimization of the opposing side. 

Self-determination of civilian employees 
and soldiers?

loss of humanity –  
immutable boundaries?

risk considerations
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