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Summary

Bioethics has changed considerably over the years, the increasing diversity of
topics of bioethical interest having led to specialisation if not fragmentation.
In this context the term “neuroethics” emerged, and it soon became clear that
it could be understood in two ways. The “ethics of neuroscience” assesses the
ethical and philosophical implications of research in neuroscience and of the
application of these discoveries, especially as regards enhancement of “nor-
mal” human faculties or new challenges to privacy. The “neuroscience of
ethics” basically turns the tables on ethics: it is ethical reasoning itself that
becomes the object of neuroscience research. This provides a “behind the
scenes” glance into moral reasoning, challenging aspects of moral philoso-
phy and of the conventional philosophical interpretation of human action
and free will. On the more practical side, neuroethics increases the level of
awareness of the relatively neglected area of diseases of the brain-mind.
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Ethics as a suffix

Some time ago, we lived in a world of ethics, period. It was
inculcated by family and school, thundered from the pul-
pit in church, and was expertly concocted and minutely
dissected in faculties of theology and philosophy depart-
ments. In addition to this supposedly universal ethics, there
were specialised moral codes for specific professions, such
as physicians and lawyers, but these were largely consid-
ered an internal matter for these professionals themselves
and had relatively little to do with general ethical norms or
theories. Change came primarily from medicine, and later
also from biotechnology. The therapeutic revolution of the
20th century gave an enormous boost to the healing power
of the physician. Paradoxically, it also increased the power
of the patient who, in this new world where medical care
and medical choices actually made a difference, increasingly
asserted his right to a say in these choices [1]. Furthermore,
the ethics of medical experimentation on human subjects
became a major moral concern in the wake of the discov-
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ery of Nazi and Japanese atrocities perpetrated in the name
of “medical research” before and during World War II; but
it also arose from the revelation that even in democratic
countries there were widespread medical research prac-
tices that had scant regard for the rights of medical research
subjects. Finally there were the novel moral questions raised
by genetics and reproductive technologies. Around 1970,
ethics received a “bio-“ prefix and the result was a social and
political movement which in turn resulted in the new, now
well established academic discipline of bioethics. Some did
ask at the time (and occasionally still ask today) why a new
academic field was needed to do what they saw as the mere
application of ethical concepts to a set of particular issues.
One plausible answer lies in the retroactive effect of bio-
ethics upon ethical theorising itself. Academic philosophers
inhabiting the dizzy heights of metaethical speculation were
suddenly welcomed back into the real world, and as a result
bioethics changed the way in which some philosophers and
some theologians reflected on ethics in general [2].

From bioethics to neuroethics

In the last two decades the number of topics explored by
bioethicists has exploded and there is a constant tempta-
tion to further fragment the discipline. For instance, the
increased power of genetic diagnostic tools, the complete
sequencing of the human genome and the prospect of
high-throughput sequencing of individual human genomes
apparently call for a specialised field within bioethics.
Indeed the term “genethics” did appear in a number of
articles and book titles during the 1990s and sometimes
later. In the end, however, the new term failed to fly [3]. It
was recognised that the modus operandi of bioethical analysis
was generally appropriate as a means to reflect on the new
issues raised by human genetics and genomics, no matter
how diverse and challenging. Might not the term “neuroeth-
ics” be considered redundant on similar grounds? Clearly,
there are many issues within the scope of neuroethics which
have strong similarities with ethical dilemmas in other areas
of bioethics. The classical case is the question of how to deal
with incidental findings in neuroimaging procedures such
as fMRI. The increased power and resolution of these in-
vestigative and diagnostic methods are bound to make “un-
wanted” incidental discoveries about a patient or research
subject increasingly frequent [4–5]. This in turn raises dif-
ficult questions about disclosure to the patient and/or re-
search subject. Yet these issues are in a large measure sim-
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ilar to those raised by genetic diagnostics, especially multi-
plex screening for many genes at one time. The dilemma
can even be formulated in very general terms: patients and
doctors have a desire and a need for biomedical progress in
diagnosis and therapy. As a result, however, they will have
to live with the fact that progress in diagnostics will increas-
ingly give answers to unasked questions as a well as to those
that have been asked. How to handle this situation within
the fiduciary relationship of patient and physician is perplex-
ing enough. If in addition one takes on board the interests of
third parties who might be interested in knowing about the
presymptomatic status of persons destined to develop a de-
bilitating illness, the problem becomes even more troubling.
For example, it is significant that ethical dilemmas about
predictive testing for Alzheimer’s disease raise similar ques-
tions, whatever the nature of the predictive data considered,
such as genetic or neuroimaging data [6–7]. “Genethics” and
“neuroethics” coincide in this case.

The ethics of neuroscience

Some neuroethical problems, however, do have a stronger
claim to be uniquely “neuro” because they are specifically
relevant to the causal nexus uniting brain and mind. Ingest-
ing particular substances that affect brain physiology with
a view to altering mind-states is probably a practice as old
as humanity itself. Nevertheless, psychopharmacology is
attracting specific neuroethical attention today. Interest-
ingly, the focus here is less on the therapeutic use of psy-
choactive drugs (a controversial matter in the heyday of
the anti-psychiatry movement in the 1960s), than on the
enhancement of mental faculties, especially cognition, by
drugs. In one sense this area of ethical reflection still has a
rather anecdotal factual basis. At present there are a mere
handful of drugs (methylphenidate, modafinil, SSRI anti-
depressants) that attract a huge volume of ethical com-
mentary about their use for enhancement i.e., beyond their
standard therapeutic indications [8]. Nevertheless, these
practices tie in with intricate philosophical problems sur-
rounding the robustness of the therapy/enhancement dis-
tinction as well as the notion of an authentic self that may or
may not be altered by enhancement practices. The underly-
ing intuition is of course that altering the brain-mind is in
some sense more radical and more basic than to alter some
“outer”, superficial, or accidental characteristic of a person.
But then the problem may reside with our intuitions, which
may well be misleading in contexts that are completely
novel for mankind. Somewhat similar discussions relate
to non-pharmacological interventions on the brain such as
transcranial magnetic stimulation or deep brain stimulation.
The latter, however, is much more invasive than the former
and may not even be considered for non-therapeutic uses.

Neuroimaging (especially fMRI, which is better adapted
to non-medical research than other brain scanning tech-
niques) also titillates our philosophical curiosity, not by
creating radically new philosophical questions but by bring-
ing classical ones into sharper focus. Issues such as the
subjective/objective distinction and the private nature of
our unexpressed thoughts were and still are philosophi-

cally perplexing. Indeed, no matter how often philosophers
and neuroscientists have deconstructed Cartesian dualism,
most of us still experience our consciousness of the world
as a “Cartesian theatre”, where a homuncular “I” scans the
stream of thoughts coming from other thoughts or from the
“outside” [9]. Most importantly, in the Cartesian theatre,
only “I” have a valid ticket to watch the show, which
underscores the privacy and inviolability of “my” inner
life. But presently these immemorial intuitions may face a
serious challenge from brain imaging. Journalistic and com-
mercial hype about fMRI-based “mind-reading” or lie detec-
tion notwithstanding, it is the case that fMRI provides access
to some aspects of mental life that were previously unknow-
able. For instance, such studies are increasingly showing
robust correlations between specific brain activation patterns
and the subject’s viewing different images such as animals,
human faces or non-significant patterns [10], and research-
ers are tackling the challenge of actually reconstructing
images viewed by subjects from fMRI recordings [11]. These
approaches are not limited to decoding of visual data, but
also investigate more abstract tasks such as (not) recognising
words in a language that one is (not) familiar with [12], or
exploring the neural correlates of initiating and reflecting
on one’s actions [13] and other-regarding attitudes such
as empathy [14]. If and when these results are confirmed
by more research and eventually move from the research
laboratory to less peaceful places such as the courtroom
or the police station, the ethical challenges are pretty
obvious. The defence of privacy and confidentiality, and the
protection against self-incrimination will need a great deal
of preventive ethical reflection. Of course, privacy and
confidentiality constitute ethical issues in their own right
in many bioethical contexts, such as sexually transmitted
diseases, false paternity, addiction and the like, but neuro-
imaging may one day provide access to private information
at its very source in the human brain, bypassing the selection
and self-censorship inherent in human speech. This could be
the ultimate self-incrimination: cutting out the middleman,
which in this case is yourself!

The neuroscience of ethics

We have seen that neuroethics has some claim to be special
in the same way that bioethics became special around 1970,
because in both cases ethical work on particular concrete
topics feeds back to more basic philosophical issues. This
impression is even stronger when we consider the retro-
action of neuroethical analysis not only on the philosophy
of mind, but on philosophical ethics itself. As Adina Roskies
noted early on, neuroethics is poised to become not only the
ethics of neuroscience but also the neuroscience of ethics
[15]. In fact, neuroscience is turning the tables on ethics in
more ways than one. Firstly, ethical reasoning has long been
an object of psychological research, but the tools of current
neuroscience are opening new vistas for such studies. In the
last decade a number of neuroimaging studies have been
done on subjects reflecting on an ethical dilemma, typically
one of the many variants of the classical “trolley problem”,
which can be stated thus:
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A An out-of-control trolley is hurtling down a track where
five workers are absorbed by their task some distance
downhill, unaware of the danger to their lives. You
can flip a switch that will cause the trolley to turn onto
another track, where there is only one worker, thereby
causing (?) or allowing (?) one person to be killed instead
of five. Do you flip the switch?

B The story is changed somewhat: you are standing on a
footbridge above the tracks, next to a very fat manwhom
you could push onto the track. While he would stop the
trolley on account of his enormous bulk, he would be
killed while the five workers would be saved.

Extensive psychological research has documented what
most people’s moral intuitions are: roughly speaking, they
would flip the switch in version A of the story and not push
the fat man in version B. In other words, they would be
utilitarians in A (they compute the outcome of their choice
in terms of the number of lives lost or saved), deontolo-
gists in B (they apply the general prohibition on intentional,
direct killing). Furthermore, fMRI studies have docu-
mented several brain areas involved in making such moral
judgments [16], complementing data from pathology which
suggest that lesions to the ventromedial frontal cortex alter
the “normal” pattern of responses in moral evaluations [17].
These and more recent studies are providing a finer-grained
picture of the various cognitive/emotive abilities and tasks
involved in moral judgment. What remains controversial,
however, is the relevance of such neuroscientific insights as
regards the conundrums of moral philosophy. Overstating
the importance of neuroscience leads to naïve naturalism,
by discounting the famous “is vs. ought” problem (a philo-
sophical conundrum in its own right). On the other hand,
declaring neuroscience altogether irrelevant is probably just
as naïve [18]. Several authors note that neuroscience links
up with moral philosophy in a rather indirect and problem-
specific manner. J. Greene says that neuroscience provides
a “behind the scenes” glance at how human morality func-
tions, and believes that a better understanding of our moral
instincts and their evolutionary origins may shed some light
on philosophical controversies such as the clash between
moral realism and moral subjectivism [18]. A. Roskies pro-
vides a thorough analysis of how results from neuroscience
could be brought to bear on another long-standing philo-
sophical dispute about the truth or falsity of “moral internal-
ism” - roughly speaking, the assertion that moral judgments
have a “built-in” motivational component which makes
them fundamentally different from factual judgments. As
a philosophical theory, internalism makes concrete asser-
tions about what constitutes the essential nature of moral
judgments, and some of these assertions have the potential
to be confirmed or falsified by neuroscientific data [19]. In
this particular case, relevant data may concern the extent to
which the emotional and motivational component can be
dissociated from the cognitive element of moral judgments.

Another classical area of philosophical controversy is the
question of free will and responsibility. The development
of neuroscience points to a purely causal account of brain
events. One perceives, thinks, understands, and acts due
to neural causes that have other neural causes themselves,
or causes that lie in the outside world. The notion of a free

subject that initiates such causal chains seems unthinkable.
This is at odds with the traditional “libertarian” and heavily
metaphysical conception of freedom of the will. In this view,
a free agent is supposed to act on reasons, not mere material
causes. Furthermore, when an agent is faced with a choice
between two courses of action and she chooses one, it can
still be said that she could have chosen the other if she had
wished (principle of alternative possibilities). Does neuro-
science question this conventional wisdom, in turn chal-
lenging commonsense intuitions about responsibility and
guilt? Does it force the judicial system to rethink its con-
ceptual basis? This is a highly controversial topic today (the
classical introduction to this problem is the 2004 article by
J. Greene and J. Cohen [20]), but it seems that legal scholars
and philosophers who believe that neuroscience is utterly
irrelevant, just as those (mostly neuroscientists and other
philosophers) who believe that neuroscience will bring a
total conceptual revolution in legal and moral thinking, are
probably both wrong.

The dilemma just discussed is often described as the
free will vs. determinism problem, and the conventional
mapping of possible philosophical opinions is defined by two
questions: (1) Does free will exist? (2) Is determinism true?
The most prevalent answers are “yes, no” (traditional liber-
tarians, who believe that if determinism is true, genuine free
will is impossible) and “yes, yes” (compatibilists, who think
that some sort of free will can coexist with determinism).
Interestingly, this does not exhaust all possibilities, because
the question of whether there is free will could conceivably
be independent of the question of determinism. This is the
view defended by the British philosopher Galen Strawson.
Very briefly, for Strawson, the impossibility of free will is
basically a matter of logic:
“(1) When you act, you do what you do, in the situation in

which you find yourself, because of the way you are.
It seems to follow that
(2) To be truly or ultimately morally responsible for what

you do, you must be truly or ultimately responsible
for the way you are, at least in certain crucial mental
respects. (…) But

(3) You cannot be ultimately responsible for the way you are
in any respect at all, so you cannot be ultimately morally
responsible for what you do.

Why is it that you cannot be ultimately responsible for the
way you are? Because

(4) To be ultimately responsible for the way you are, you
would have to have intentionally brought it about that
you are the way you are, in a way that is impossible.”
[21]

One seemingly obvious objection is that people can engage
in “personal development” to change important aspects
of their habits, personality, character, etc. But the reply is
equally obvious: the fact that someone is or is not able to
successfully change her mental nature is a reflection of that
person’s antecedent mental nature. In a sense, belief in free
will is worse than false, it is unintelligible because it traps us
into an infinite regress about what makes us be what we are
and do what we do. Note that this argument is completely
a priori and does not depend on some feature of the world
such as the truth or falsity of determinism. In fact, indeter-
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minism (for instance of the kind that seems implied by quan-
tum physics) is equally damaging to the belief in free will as
determinism, since an action that occurs for random reasons
is no more free than an action that is necessitated by a deter-
ministic string of causes and effects.

The point raised here does not attempt to discuss the
philosophical dilemma of free will at any length. Rather, it
simply tries to show that those holding different opinions
on the problem of free will may well have different
expectations – or a lack thereof - towards neuroscience. For
instance, scientists with a philosophical agenda committed
to a strong version of free will have tried to look for signs
of “non-materialistic” mental causes [22]. Others, like
Strawson, consider with good reason that their argument
against free will is a genuinely a priori argument. Logically,
they may not expect neuroscience to add much to it, except
perhaps to uncover facts that bolster the intuitive force of
the argument. The dialogue between neuroscientists, philo-
sophers and ethicists is likely to be both fascinating and
highly complex, beset with misunderstandings and differing
expectations from both sides.

Back to the patient

The preceding discussion of neuroethics may seem quite
abstract and far removed from the daily problems of
medicine and health care confronted by neurologists, psy-
chiatrists and forensic experts who deal with criminal
responsibility. However, the fact that neuroethics shows
promise as a distinctive and vibrant subfield of bioethics
does not originate exclusively with its special relationship
with philosophy. It also reflects the global importance of
health problems involving the brain-mind. Whether they
are defined as neurological or psychiatric diseases, the global
burden of these pathologies is growing, underestimated, and
massively undertreated, especially – but not only – in less
affluent parts of the world. This was already underscored
by the Global Burden of Disease study undertaken by WHO
with the Harvard School of Public Health and other groups
in the late nineties [23]. Furthermore, psychiatric and neu-
rological diseases raise many more or less specific issues
of social ethics, such as the fight against stigmatisation,
the social integration of disabled persons in the work-
place, fighting discriminatory practices in disability insur-
ance and pension plans, or defending the place of diseases of
the mind-brain in priority settings in health care. On a glo-
bal scale, the problems of mental health are simply daunt-
ing. Recurrent episodes of catastrophic violence leave pro-
found mental scars, which will need care long after the
physical injuries have been healed, often in social contexts
where psychiatric care is extremely scarce and has to be
supplemented by lay counsellors (the example of Rwanda
has been extensively studied, see [24–25]). Even so-called
natural disasters, aggravated by poverty, lack of public
infrastructures, and endemic violence, such as the floods in
Pakistan today, will add mightily to the burden of mental
illness for years and decades to come. If one adds the con-
siderable problems of addiction as a medical, public health
and judicial concern, it should be clear that neuroethics

needs a clinical and public health dimension, as well as
a more theoretical and fundamental one. If neuroethics
succeeds in providing a voice for these practical concerns
within the neuroethics community, it will achieve what has
been a constant aspiration of bioethics in general, namely to
create a truly inclusive and interdisciplinary community of
scholars and practical experts on topics of major philosophi-
cal, ethical and political importance.
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