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INFORMATION MATERIAL
Thank you for participating!
Thank you for participating in our consultation on possible dual use of neuroscience. The consultation is
part of a large EU-funded research project called the Human Brain Project, which does research in brain
science, computing and medicine. We have invited you to the citizen workshop because we would like to
learn more about your thoughts and opinions on some important questions about dual use.
The present document is written to provide you with a little background information, and for assisting
you in your reflections before and during the citizen workshop.

The Human Brain Project

Human Brain Project is a large European research project on the human brain and brain-inspired computing. It is expected to make great progress in science in the nervous system, information and communication technology, robotics and artificial intelligence. The vision of the HBP is to “gain profound insights into
what makes us human, build revolutionary computing technologies and develop new treatments for brain disorders”.
The Human Brain Project is one of two so-called flagship projects funded by the EU. It was launched in
October 2013, and it is planned to run for a 10-year period. The project has a total budget of over 1 billion
Euros, and it includes collaborators in more than 20 countries in Europe and beyond.
You learn more about the project at https://www.humanbrainproject.eu/en/
The Human Brain project is not the only large research initiative on the human brain and brain-inspired
computing. Around the world there are several high profile research initiatives on neuroscience. This
includes BRAIN from the United States, the Japanese initiative Brain/MINDS, the China Brain Initiative
recently launched by the Chinese government, and the Korean Brain Initiative to name some of the larger
projects and initiatives. The Human Brain Project sees these as great competitors, but also important collaborators in the process of moving the research forward.
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The focus of the consultation

In November 2017, the Human Brain Project (HBP) will host citizen workshops in Denmark, Germany,
Italy, Portugal, and Slovakia. Before this an online survey was carried out in 11 countries across Europe.
After the five citizen workshops, we will write a report based on the online consultation and your discussions and reflections on the possible dual use of brain research. The results will communicated internally
in the Human Brain Project and externally at a policy seminar in Bruxelles in March 2018. The results of the
citizen workshops will therefore be able to directly influence policy development in the project and help
stage discussions in the research and policy community on how to deal with this issue.
The Human Brain Project is funded by the European Union through the Horizon 2020 Research Programme. As an EU-funded project, the Human Brain Project is fully committed to exclusively engage in
non-military research. It does not exclude military partners as long as the research is focused on civilian
use. However, the results of the research may be of interest for political, security, intelligence and military
purposes. And this may introduce some dilemmas.
History shows that science and engineering intended for civilian use can contribute to new military tools. Chemical and biological agents, the atomic bomb, precision and long distance weapons, and more
recently, semi-autonomous drones, all provide well known examples of military use of civilian scientific
and technological research. This makes military use sound very violent. And it can be. But most of us
use things in our day to day lives which also come from military research. The Internet, GPS, microwaves
ovens, and some treatments for extreme allergic reactions derive from military research. Other examples
of how military research benefits civil society includes research on the diagnosis and treatment for mental
illnesses, such as Post-Traumatic Stress Disorder (PTSD) and depression, and research on prosthetics and
robotic limbs. So, the “dual use” goes both ways between civil and military innovation.
It is impossible to ensure that the research in the Human Brain Project will not be used for military purposes. It is often difficult to assess if something has the potential for military use and it is anyway hard
to control what will happen once the research has been made public. And finally, it can be argued that
military use is just as valid as civilian use.
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The Human Brain Project does not carry out research intended for military use. We only focus on civilian
purposes. But some of the other brain research initiatives that we may cooperate with do. So how should
we deal with the fact that when the research is done, someone may use it for something entirely different
and maybe even opposite to what was intended?
The goal of this consultation is to explore the values, concerns and opinions of citizens in Europe regarding the use of neuroscience, and especially the fact that it could be used by others for political, security,
intelligence or military purposes.

Three areas where the research could be used1

In this consultation we would like to hear your opinion about three of the Human Brain Project’s research
areas. In the following we present these areas and some hypothetical examples of how this research could be
“dual used” – now and in the future. It’s important to say that the Human Brain project does not engage
directly in any of the examples mentioned, but the project does research in some subjects that may contribute
to these developments when combined with other kinds of research and innovation.

1

Disclaimer: the following three areas do not represent HBP research or the intentions of the project. They are thought up examples meant to
inspire dialogue of how results of neuroscience could maybe be used in the future.
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Medicine

Using medicine to influence peoples’ state of mind, emotions and physical senses is not something new.
It is basically what psychiatric treatment is all about. What is new is that with neuroscience and advanced
computer simulation, there is potential for more accurate (and maybe earlier) diagnosis of diseases such as
depression and Alzheimer’s disease. As a consequence there is a great potential to develop medicine with
high-precision effects and fewer side-effects. This could improve the treatment of mental and psychological illnesses that are today treated too inaccurately. For example, recent research indicates that depression
is not one single illness, but hundreds of different afflictions, which probably need to be treated by different means.
Civilian applications

Political, security, intelligence or military
applications

Instead of using laboratory animals, advanced
computer simulations can, in the future, be
used to develop medicine, by simulating how
the medicine affects the brain.

Computer simulations could potentially be used to
develop new illicit drugs or poisonous substances.

With new advances in neuroscience it could
become possible to advance the treatment of
post-traumatic stress disorder, a development
which is likely to be pioneered by military
researchers.

With new advances in neuroscience it could become
possible to advance the treatment of post-traumatic
stress disorder, a development which is likely to be
pioneered by military researchers.

It could become possible for students or employees to improve their productivity and efficiency by taking medicine that prolongs their
attention span and stamina and increases their
ability to focus on a given task for longer.

Soldiers’ diligence and alertness could be greatly
enhanced by taking medicine, which can make
them able perform for longer and with fewer lapses
of concentration.

Tranquilisers may be developed to ease the life
of people with psychological disturbances, such
as ADHD

Medicine could be used to suppress emotions or
sensations in soldiers deployed in combat.

It could become possible to treat mental illnesses and diseases more directly while producing
fewer side-effects, by using high-precision
medicine.

Neuroscience can also enable optimization of soldiers by analysing how susceptible they are to different types of psychological or neural afflictions and
medicate them accordingly.

Neuroscience can advance the precision of
diagnoses and potentially divide what is now
considered to be one disease, into several different diseases, enabling development of much
more precise and effective medicine.

The same increased precision could be used to increase the effectiveness of battle drugs

Airborne chemical compounds can also be used for
non-lethal, temporary pacification of enemy combatants or for riot control, by e.g. inducing nausea,
vomiting and similar.
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Artificial intelligence (computer learning)

Artificial intelligence can be said to be when a computer system can learn, solve problems, plan and act
and continually improve its ability to do so, and is a machine intelligence that mimics the functions of the
human mind.
These computer systems can process and analyse text, video, pictures and sensor data, and can detect
complex patterns in both small and very large datasets, make real-time decisions and make predictions
of how a given scenario is likely to unfold. This could make great changes to industry, the economy, the
military, the intelligence services and it can entail significant changes to the way we live, work, travel and
interact.
Civilian applications

Political, security, intelligence or military
applications

Self-driving cars and robotic vacuum-cleaners
may include artificial intelligence and sensors
to process several aspects of their environment
and make decisions on how to navigate in it.

Autonomous weapon systems can combine artificial
intelligence with sensors and lethal and non-lethal
weapons. It can identify and engage enemy targets
in combat and be more precise than a human soldier.

By compiling vast amounts of data on ‘healthy’
brains, it could become possible to create a reference model of a healthy brain, and based on
this detect early signs of neural afflictions like
Alzheimer’s disease.

Artificial intelligence will be able to help prevent
cyber-crime, because of its ability to recognize particular patterns in internet traffic and its ability to
process and analyse very large amounts of data.
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As computer systems and artificial intelligence
improves, still more jobs could be taken care
of automatically; for example scanning of legal
texts, analysing blood samples, diagnosing and
suggesting treatments for medical patients.

By providing a computer system with information
about a given situation and allowing it to search for
further information, analyse patterns and physical
conditions, artificial intelligence could be used to
make or support military strategies and tactical
decisions.

With artificial intelligence a robot will be able to
cooperate with humans by learning how they
move, their habits and the mistakes they tend
to make; for example machines can compensate
for a surgeon’s inaccuracies or a stock broker’s
biases.

With artificial intelligence machines can cooperate
with soldiers by learning their behavioural patterns,
habits and their inexpedient tendencies, and compensate for their inadequacies.

Artificial intelligence can use medical and health data to detect early signs of epidemics and
make predictions about likely patterns of contagion and help contain epidemics and prevent
their spread.

By processing and analysing patterns in large sets
of digital data artificial intelligence could be used
by intelligence services to detect and potentially
predict social and civil unrest and thus prepare for
it and maybe unravel it.

Personalized marketing creates an individual
profile by gathering information about what
internet and social media activity , place of residence, shopping habits etc. and based on this
predicts what products the individual is likely
to want or need.

An artificial intelligence will be able to create a very
accurate personal profile with estimates of likely
future actions, which could be used to analyse and
predict enemy actions and to reveal enemy spies.
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Brain-computer interfaces

Brain-computer interfaces refer to devices that communicate with the brain using neural signals. These interfaces allow the user to control a computer or a device without moving as such, but simply by thinking. They
can also enable a computer to enhance or expand the human senses.
There are two types of brain-computer interfaces. Invasive interfaces are installed inside the body. Non-invasive interfaces can be worn like clothes, glasses, helmets etc.
This can potentially change the way we interact with and use technology, it can improve conditions for paralyzed people and amputees, it can greatly change computer games, the education system, and the way we
understand ourselves as human beings.
Civilian applications

Political, security, intelligence or military
applications

Brain-computer interfaces could be used by an
amputee to control prosthetics or robotic limbs
or by a paralytic to control an external skeleton
making it possible to walk.

Brain-computer interfaces could be used for physical enhancement of soldiers by using an external
skeleton for carrying more weight (e.g. heavier
weapons).

Brain-computer interfaces can help some paralyzed people regain their mobility, by letting a machine receive nerve signals and move the muscle
that the nerve signals were supposed to trigger.

It could become possible to reduce reaction time of
a pilot or a soldier, by connecting machines directly
to their nervous system, so the machine responds
directly to the nerve signal.

It could become possible to communicate with
It could become possible to read the mind of a solor ‘read’ the mind of people in a vegetative state dier who has been wounded and is in a vegetative
state, and in that way access information that would
otherwise be lost.
It may become possible to develop much more
life-like computer games, simulations and
educational programs that can be played or
experienced with the mind, rather than a joystick, mouse or keyboard.

It could be possible to conduct training exercises
using life-like computer simulations that are experienced very realistically.

Invasive interfaces can help blind or deaf people regain their hearing or vision, by implanting a chip in the brain which is connected to a
sensor.

It could become possible to enhance a soldier’s senses by connecting sensors and internet feeds directly
to the brain, so he will be able to see heat patterns,
analyse chemical substances and be directly connected to servers that can gather and process information in real-time.
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By directly stimulating different parts of the brain
it could become possible to treat or alleviate symptoms for people with mental illnesses or neural
afflictions e.g. epilepsy, depression or anxiety.

The same technologies could probably be used to
control panic, paralysis or escape reactions

Non-invasive brain-computer interfaces could
be used in hiring practices to monitor and analyse brain patterns when testing applicants and
to analyse the risk of mental afflictions such as
stress or depression.

Brain-computer interfaces could be used for counterterrorism purposes, to monitor brain activities or
analyse the state of mind of a subject in interrogations.

It could become possible to improve the treatment of post-traumatic stress disorder, by
manipulating or repressing the memories of the
incidents that causes it.

It could become possible to improve the treatment
of post-traumatic stress disorder, by manipulating
or repressing the memories of the incidents that
causes it.
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The citizen workshop

At the citizen workshop in your country you and 29 other citizens will discuss and reflect on different
issues related to research that could have dual use potential. You have all been specially selected to ensure
a diverse group in terms of age, education, and geography. Throughout the day you will discuss on the
issues in groups of five people. We will guide and moderate the dialogue.
The key focus is to understand how citizens view research that could have dual use. What great possibilities you see. What you are concerned about. What you would like policymakers and researchers to discuss
further and take a stand on. We do not expect that you have any prior knowledge or a specific interest in
the subject. We have not invited you as an expert in this field, but as a citizen - an expert in your own life.
We look forward to hear your opinion!
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Glossary
Neuroscience
A field of science that investigates how the brain works
Brain-inspired computing
Aims to build computers, based on the understanding of the human brain’s ability to be both analytical and intuitive, to make
meaning to large amounts of data, and to do that with a minimum of use of energy
Dual use and PISM
‘Dual use’ is a term used to describe science, technology and research that can be used for both civilian and military purposes.
A more precise definition is ‘PISM’, which stands for political, security, intelligence and military use of science and technology.
Brain-computer interfaces
Refers to devices that communicate with neural brain signals, allowing the user to have increased senses or to control a computer, prosthetic, enhancing the brain etc. There are two types of brain computer interfaces, invasive and non-invasive. Invasive
devices are installed inside the body through surgery, where non-invasive are devices you can put on, like a helmet.
Artificial Intelligence
Is a kind of machine intelligence that resembles the functions of the human mind, and can do things such as problem solving,
learning, planning and acting without needing direct instructions to do so.
Deep learning
Mimics the way the brain works in order to recognize patterns in large digital data sets, while it keeps improving itself by learning
from its successes and mistakes
Autonomous robot
Is a robot that can act or do tasks on its own. In its purest form it can operate without human control. It can for example identify
and engage with targets without asking permission and without a human operator or decision-maker
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