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1. THE SCIENCE OF MORALITY
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One of the emerging subdisciplines of the cognitive sciences is the
science of morality. Advanced techniques in neuroscience, such
neuroimaging, together with sophisticated pharmacological,
psychological and economic experiments have begun to shed light
on the neural and psychological underpinnings of moral judgement
and behaviour. Such research has created great controversy. Some
neuroscientists have argued for ‘brain-based’ ethics (Gazzaniga
2005), claiming that moral decisions have to be compatible with our
knowledge of the human brain or even directly inferred from it.
Neuroscientists have already claimed that their research has dramatic
implications for the practice and substance of ethics. It has been
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argued, for example, that neuroscientific findings show that political
debate is conducted largely at the emotional level (Westen 2007) or
that they undermine the common ethical practice of appealing to
intuitions (Sunstein 2005; Singer 2005). Moreover, it has been
claimed that such research undermines common moral views,
exposing Kantian ethics as a ‘mere confabulation’ based on gut
reactions, and supports utilitarianism (Singer 2005; Greene 2008).
Some ethical positions have been criticized as ‘neurally
implausible’ (Casebeer & Churchland 2003; Churchland, 2011).
Moral Enhancement
Although these claims are at this point speculative, science is likely
to reshape our conceptions of justified morality. Indeed, it might
even offer means of conforming to morality. In a recent series of
articles and book (Persson and Savulescu Forthcoming; Persson
and Savulescu 2011a, b, and c; Persson and Savulescu 2010;
Persson and Savulescu 2008), we have argued that there is an urgent
need to explore the possibility of using the emerging science of
morality to develop means of enhancing moral dispositions. The
argument goes roughly like this.
For most of the time the human species has existed, human beings
have lived in comparatively small and close-knit societies, with
primitive technology that enabled them to affect only their most
immediate environment. Their moral psychology adapted to make
them fit to live in these conditions. This moral psychology is
‘myopic’, restricted to concern about people in the neighbourhood
and the immediate future. But through science and technology,
humans have radically changed their living conditions, while their
moral psychology has remained fundamentally the same throughout
this technological and social evolution, which continues at an
accelerating speed. Human beings now live in societies with
millions of citizens and with an advanced scientific technology
which enables them to exercise an influence that extends all over the
world and far into the future. This is leading to increasing
environmental degradation and to harmful climate change. The
advanced scientific technology has also equipped human beings
with nuclear and biological weapons of mass destruction which
might be used by states in wars over dwindling natural resources or

by terrorists. Liberal democracies cannot overcome these problems
by developing novel technology. What is needed is an enhancement
of the moral dispositions of their citizens, an extension of their
moral concern beyond a small circle of personal acquaintances,
including those existing further in the future. The expansion of our
powers of action as the result of technological progress must be
balanced by a moral enhancement on our part. Otherwise, our
civilization, we argued, is itself at risk. It is doubtful whether this
moral enhancement could be accomplished by means of traditional
moral education. There is therefore ample reason to explore the
prospects of moral enhancement by biomedical means.
In the first part of this paper, we will summarise the science that
indicates that moral enhancement itself may be a realistic prospect.
In the second part of this paper, we will examine whether moral
bioenhancement is compatible with individual freedom and
autonomy.
The New Science of Behavioural Control
Could we, through our knowledge of biology, strategically
influence people’s moral dispositions and behaviour? There are
reasons to believe that we could. Historically, drugs and surgery,
such as lobotomy we used in an attempt to control behaviour. But
today, sophisticated and ever more powerful cognitive science is
providing new and more effective means of influencing human
choices. Psychological research is affording strategies to influence
choice: a range of unconscious stimuli can affect choice through
priming (Kiesel et al. 2006). One prominently discussed technique
is the ‘nudge’ strategy, which harnesses knowledge about ‘cognitive
biases’ that may influence voluntary choice (Thaler and Sunstein
2008). These ideas are affecting health policy (Charkrabortty
2008).
A number of commonly employed antidepressants and
antihypertensives (Terbeck et al. Under Review b) affect moral
behaviour as a side effect. Indeed, a number of drugs are already
prescribed for specifically for their choice-altering effects, which
have effects relevant to moral behaviour: anti-alcohol abuse drug
disulfuram, weight loss drug orlistat, and anti-libidinal agents, to
reduce sexual re-offending. Neuropsychology is beginning to

provide more robust evidence for biological correlates of morally
relevant traits, e.g., aggression, trust and empathy. Ramachandran
and colleagues have begun to identify neural loci of empathic
responses in humans and animals (Ramachandran and Oberman
2006). This research may lead to pharmacological interventions to
improve empathy, cooperation and trust (e.g. De Dreu et al. 2011).
Indeed, our own empirical research has already shown that
propranolol can reduce implicit racial bias (Terbeck et. al. under
review (a)) and produce less utilitarian judgement (Terbeck et al.
under review (b)).
There are non-pharmacological means of influencing moral
behaviour. Work by Niels Birbaumer and colleagues on
neurofeedback techniques has shown promise in rapid training of
new emotional responses (Sitaram et al. 2007; Sitaram et al. 2009;
Caria et al. 2010), and has been suggested as a possible treatment
for psychopathy (Sitaram et al 2007).
Other possible techniques for influencing choices include
Transcranial Magnetic Stimulation, Deep-Brain Stimulation,
Transcranial Direct Current Stimulation (Cohen Kadosh et al. 2010),
and Optogenetics, offering the prospect of profound manipulation
using genetic manipulation and optic stimulation. These
technologies can directly modify behaviours, perhaps even
addictive behaviour (Carter et al. 2009).
Indeed, transcranial magnetic stimulation can affect choice without
subjects’ awareness (Brasil-Neto et al. 1992). Studies of ego
depletion have demonstrated that self-control is a limited resource;
the more temptation a subject has resisted in the recent past, the more
likely they are to give in to a subsequent temptation (Baumeister et
al. 1998; Baumeister 2002). This suggests a low-tech and easily
implemented way of influencing choice: control the number of
stimuli to which they are exposed.
Neuroscience promises to explain addiction, which itself can
contribute to immoral behaviour. Addicts have difficulty delaying
gratification, choosing a smaller immediate reward over a larger
delayed reward. Boettiger et al. (2007) found that this impulsivity
was associated with greater activity in the parietal and prefrontal
cortex, activity that is in turn strongly predicted by some

genotypes. But environmental influences are also important in
explaining addiction. Stress is a risk factor, apparently because of
its effects on mesocorticolimbic dopamine (Wang et al. 2005).
Primate studies seem to indicate that low social status also
increases vulnerability to addiction through its effects on dopamine
expression (Morgan et al. 2002).
Oxytocin and Serotonin
One substance with effects on moral behaviour is the hormone and
neurotransmitter oxytocin. Oxytocin is naturally elevated by sex
and touching. But it can also be elevated by nasal spray. It
facilitates birth and breastfeeding in humans and other mammals, but
it also appears to mediate maternal care, pair bonding, and other prosocial attitudes, like trust, sympathy and generosity (Insel et al.
2004). When oxytocin is administered via nasal spray, it crosses
into the brain. Several commonly used drugs are also thought to
affect the release or metabolism of oxytocin. For example, the
combined oral contraceptive pill, currently used by over 100
million women worldwide, is associated with elevated baseline
oxytocin levels and is believed to increase oxytocin secretion
(Stock et al. 1994; Silber et al. 1987). Similarly, glucocorticoids,
widely used to treat asthma and other disorders of inflammation, are
thought to modulate both the release of oxytocin and the expression
of oxytocin receptors in some parts of the brain (Link et al. 1993;
Liberzon et al. 1997).
Kosfeld and collaborators investigated the relationship between
oxytocin and trust in a simple game of cooperation (Kosfeld et al.
2005). Research subjects were divided into pairs and the first
member of the pair (the ‘investor’) was asked to choose an amount
of money to give to the second member (the ‘trustee’), knowing that
the second member will receive three times the amount of money
given. The second member then chooses an amount of money to
return to the first member. The initial payment can thus be viewed as
a signal of trust, while the return payment can be interpreted as an
indication of trustworthiness and gratitude. A greater level of trust
signalled by the investor increases the total amount of money to be
allocated between the two players, but the investor benefits from this
only to the extent that the trustee is trustworthy and grateful. Prior to

playing the game, participants were randomised to receive a nasal
spray containing either oxytocin or placebo. Investors administered
oxytocin exhibited significantly more trusting behaviour – that is,
they entrusted the trustee with a significantly greater amount of
money.
In a similar game to that to used by Kosfeld et al., Zak and
collaborators found that receipt of a signal of trust by the trustee is
associated with a spike in oxytocin levels and that the degree of
trustworthiness exhibited by the trustee is positively and
significantly correlated with the oxytocin level (Zak et al. 2004).
Thus, in a population with universally elevated oxytocin levels,
increased trust seems to be matched by increased trustworthiness.
However, oxytocin’s effects on trusting and other pro-social
behaviour towards others appears to be sensitive to the group
membership of the others. Carsten De Dreu and associates (2010;
2011) presented participants who had been randomised to receive
either oxytocin or placebo via nasal spray with moral dilemma
scenarios in which one individual would have to be sacrificed in
order to save a greater number (De Dreu et al. 2011). Participants
administered oxytocin were significantly more likely to sacrifice a
different-race individual in order to save a group of race-unspecified
others than they were to sacrifice a same-race individual in the same
circumstances. In participants administered placebo, the likelihood
of sacrificing an individual did not significantly depend on the racial
group of the individual. This suggests that the pro-social effects of
oxytocin may be limited to in-group members.
Further experiments by De Dreu’s group indicated that oxytocin can
also reduce pro-social behaviour towards out-group members where
this helps one’s in-group. Administration of oxytocin to prior to
participating in a group-based financial game induced ‘tend and
defend’ reactions: it increased trust and co-operation within groups,
but also increased non-cooperation with (though not offensive
aggression against) members of other groups when this helped to
protect one’s in-group (De Dreu et al. 2010).
This work supports the hypothesis that the pro-social effects of
oxytocin are more aptly characterised as ‘pro-in-group’ effects,
since the hormone can in fact induce anti-social behaviour when this

conduces to the interests of one’s in-group. Thus, it might be that a
higher level of oxytocin amplifies the intensity of trust and
reciprocity within an already favoured group rather than to extend
their range to out-groups. Since in-group favouritism seems to drive
class and racial discrimination, which in extreme cases manifests
itself in genocide and terrorism, administration of oxytocin would
not by itself be an effective cure against these evils.
Another neurotransmitter implicated in moral behaviour is serotonin.
Selective serotonin reuptake inhibitors (SSRIs) are commonly
prescribed for depression, anxiety, and obsessive compulsive
disorder. They help govern activities such as eating and sleeping,
and sexual activity. Millions of people world wide use these drugs.
SSRIs work by slowing the reabsorption of serotonin, a
neurotransmitter crucially involved in mood, thereby making more
of it available to stimulate receptors. But SSRIs also seem to make
subjects more fair-minded and willing to cooperate. Tse and Bond
(2002) had subjects play the Dictator game – a game in which a
dictator decides how a certain sum of money is to be divided
between him or her and another participant – and found that subjects
administered the SSRI citalopram divided the sum more fairly than
controls. Conversely, depletion of precursor of serotonin
(tryptophan), which would lead to reduced levels of serotonin, leads
to lower rates of cooperation in the Prisoner’s dilemma game
(Wood et al. 2006). The effect was only evident for subjects with
depleted tryptophan in the first round of testing, suggesting that
serotonin contributes to establishing a cooperative pattern of
response, not maintaining it.
In the Ultimatum game, subjects are divided into a proposer and a
responder. The proposer proposes a division of a reward (eg,
money), such that proposer gets a share and the responder gets a
share. The responder can accept her share and give the proposer the
proposed share, or she can reject the offer, in which case neither
party obtains anything. Normal human subjects typically reject
offers they regard as strongly unfair, despite the fact that rejection
decreases their payoff (in a one-shot game). What is regarded as
unfair differs from culture to culture (Oosterbeek, Sloof and van de
Kuilen 2004). Crockett and colleagues (2008) found that depletion
of tryptophan led to increased rates of rejection of unfair offers

relative to controls. This suggests that SSRIs may make subjects
easier to exploit by modulating their assessment of what counts as
(unacceptably) unfair. However, it is not clear how an increased rate
of rejection of unfair offers is to be interpreted: is it really a
manifestation of a heightened sense of fairness, or perhaps rather of
a greater aversion to harming others (the proposers), as Crockett and
colleagues (2010) suggest? But in any case it is clear that
modifications of such systems in the brain by drugs like SSRIs have
moral consequences.
While the science of influencing moral disposition is still in its
infancy, it seems likely that science will afford ever more powerful
means on influencing choice, including moral choice. In our
collected work, we have argued that such science should be
prioritised and aggressively pursued, such is the need for moral
enhancement. But one objection is raised time and again, both in
discussion and in print: such moral enhancement would compromise
our freedom. It is this objection which we will now attempt to spell
out more clearly, then address.

2. MORAL ENHANCEMENT AND FREEDOM
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John Harris has recently mounted an objection to moral
bioenhancement that he claims originates from Milton. Harris writes,
Famously, in Book III of Paradise Lost Milton reports God
saying to his “Only begotten Son” that if man is perverted by
the “false guile” of Satan he has only himself to blame:
……………whose fault?
Whose but his own? Ingrate, he had of me All he could
have; I made him just and right, Sufficient to have stood,
though free to fall.
When God says of man that “he had of me all he could
have” he qualifies this in two ways. Firstly by the
vainglorious claim “I made him just and right”, and
second by a wonderful analysis of freedom: “sufficient to
have stood, though free to fall”. Milton’s God was
certainly overestimating her role in making humankind

just, right and all the rest, but nature, or more
particularly, evolution, has done most of this for us. We
have certainly evolved to have a vigorous sense of justice
and right, that is, with a virtuous sense of morality. God
was, of course, speaking of the fall from Grace, when
congratulating herself on making man “sufficient to have
stood though free to fall”, she was underlining the sort of
existential freedom … which allows us the exhilaration
and joy of choosing (and changing at will) our own path
through life. And while we are free to allow others to do
this for us and to be tempted and to fall, or be bullied,
persuaded or cajoled into falling, we have the wherewithal
to stand if we choose. So that when Milton has God say
mankind “had of me all he could have”, he is pointing out
that while his God could have made falling impossible for
us, even God could not have done so and left us free.
Autonomy surely requires not only the possibility of falling
but the freedom to choose to fall, and that same autonomy
gives us self-sufficiency; “sufficient to have stood though
free to fall. (Harris 2011)
Harris goes on to claim, “… Milton’s insight is the crucial role of
personal liberty and autonomy: that sufficiency to stand is
worthless, literally morally bankrupt, without freedom to fall” and
“our freedom to fall is ‘precious.’”
Harris’ claims are extreme, perhaps hyperbolic. According to a
more moderate version of this objection, moral enhancement is
wrong because it restricts the freedom to do wrong and undermines
autonomy. He implies that moral enhancement would somehow make
it impossible to act immorally. We ask first whether this is so and
secondly, if it were impossible to act immorally, whether this would
be a bad thing, all things considered.
Acting Morally
To be morally enhanced is to have those dispositions which make it
more likely that you will arrive at the correct judgement of what it is
right to do and more likely to act on that judgement. It is disputed
what the right thing to do is and how we would arrive at the right

course of action. What constitutes moral enhancement will depend
on the account one accepts of right action.
For argument’s sake, consider a simple moral theory: utilitarianism.
According to utilitarianism, the right action is that action which
maximizes utility. For simplicity, consider preference utilitarianism,
which holds that the right action is the action which satisfies
maximally the preferences of everyone affected by the action, where
the preferences of everyone count equally.
To be an enhanced utilitarian will require, amongst many other
things:
1. Cognitive enhancement – to accurately estimate the
consequences of action and the impact on people’s
preferences.
2. Impulse control to enable one to act on one’s judgements
of right action.
3. Willingness to sacrifice one’s own preference satisfaction
for the satisfaction of others’ preference.
The last requirement is important. It is characteristic of morality, as
opposed to prudence or self-interest, that it requires the sacrifice of
one’s own interests for the sake of others, or at least for the sake of
some moral code. Utilitarianism is very demanding as a moral
theory – even if someone else gains slightly greater preference
satisfaction than you do, you should act so as to satisfy their
preferences rather than your own. To take an extreme example, if
your life will be prolonged by 10 years by a medical treatment and
someone else’s will be prolonged by 11 years, you should ensure
that they are treated in preference to you, if their preferences are even
slightly stronger.
While few people are utilitarians, it is a general feature of all
moralities that they require a degree of self-sacrifice and altruism when and how much is dependent on the particular theory. But it is a
prerequisite of moral action that one should sacrifice/constrain one’s
own self-interest for some moral code for the benefit of others.
For example, a variant of consequentialism is “easy-rescue”
consequentialism. This states that when the harm to A of Fing is
small and the benefit to another, B, is great, then A should F. Such a

form of consequentialism would not be demanding and all would
stand to benefit from it in the long term. However, it would require
short-term sacrifices of self-interest.
A willingness to sacrifice one’s own interests is thus a feature of
even undemanding moralities. Yet it is something which, like all
human characteristics, varies from person to person. Some will be
less inclined to make sacrifices, or less often or of very small
magnitude.
Increasing the willingness to sacrifice one’s own interests for the
benefit of others is a moral enhancement, on any account of
morality.
One basic form of morality that is uncontroversial is altruism.
Altruism
1

A common, specific form of self-sacrifice is altruism. Altruism
involves the sacrifice of one’s own interests for the welfare of
others (as opposed to sacrifice for some non-welfarist moral goal).
Various factors predictably increase altruistic self-sacrifice. For
example, if one derives pleasure from altruistic self-sacrifice, this
will increase willingness to sacrifice one’s interests. The praise or
esteem of others increases altruisitic self-sacrifice, as does treatment
of depression. All these are moral enhancers in one sense. There is a
lot to be learnt from religions in this regard as their goal has been to
engineer self-sacrifice. Drugs, ritual, dance, induction ceremonies,
etc have all been used increase self-sacrifice of members of groups.
However, it is possible to not only manipulate the situational and
social determinants of self-sacrifice, but also the biological
determinants.
Alongside altruism, a sense of justice is a central moral disposition.
2
Both have a biological basis (Persson and Savulescu 2011b) .
Björn Wallace and associates have found that, in the case of
identical twins (who share the same genes), there is a striking
correlation between identical twins in what they consider to be unfair
and fair in Ultimatum games. There is no such correlation in the case
of fraternal twins (2007, 15631-4). This indicates that the human
sense of fairness has a genetic basis.

According to Simon Baron-Cohen (2003, 114), there is also a
striking correlation in respect of altruism in identical twins. If there is
a genetic basis to some trait such as sense of justice or altruism, this
opens the door to future biological manipulation of that trait. Even if
control of that trait is impossible, changing the strength or nature of
a disposition even to a small degree can have moral effect.
It is plausible to think that women have a greater capacity for
altruism in general than men. Baron-Cohen (2003) argues that
women have a greater capacity for empathy than men. We have
argued that empathy is a capacity to imagine vividly what it is like to
be another, to think, perceive and feel as they do (Persson and
Savulescu 2011b) Thus, empathy, as we conceive it, does not
involve any motivational component. On Baron-Cohen’s
conception, empathy is a merely component of altruism, as we
understand it, since we take altruism to include also a motivational
component of sympathetic concern about how others feel, a concern
that they feel good rather than suffer.
Baron-Cohen notes that empathy can act as ‘brake on aggression’
(2003, 35). Thus, we should expect that a lesser male capacity for
empathy could go with the greater display of male aggression,
which is borne out by the statistics of crimes like murder (see e.g.
Baron-Cohen 2003, 36). Baron-Cohen does not maintain that women
are not aggressive at all. His claim is rather that female aggression
tends to take the subtler forms of backstabbing, social exclusion,
etc. instead of direct physical assault, and these subtler forms of
aggression presuppose mindreading (2003, 35). If women have a
lower tendency to harm others overall, it seems that in principle we
could make men more moral by biomedical methods by making them
more like women, or rather, more like the men who are more like
women in respect of empathy and aggression.
It is clear from these examples that some forms of moral
bioenhancement would not limit freedom or autonomy: women are
not less free than men because by biological nature they are more
altruistic and less aggressive.
Moral enhancement is easily embroiled in debates on free will and
determinism. Moral enhancement, the worry goes, somehow
determines our actions and removes freedom of the will.

However, slightly deeper reflections reveals debates around the
truth of determinism are not relevant to the acceptability of moral
enhancement. Suppose, first, that our freedom is compatible with it
being fully determined whether or not we shall do what we take to be
good and right. Then a judicious use of effective techniques of
moral bioenhancement will not reduce our freedom; it will simply
make it the case that we are more often, perhaps always, determined
to do what we take to be good. We would then act as a morally
perfect person now acts.
Suppose, on the other hand, that we are free only because, by nature,
we are not fully determined to do what we take to be good. Then
moral bioenhancement cannot be fully effective because its
effectiveness is limited by the indeterministic freedom that we
possess. So, irrespective of whether determinism or indeterminism
reigns in the realm of human action, moral bioenhancement will not
curtail our freedom.
However, some critics of moral bioenhancement seem to think that it
would turn us into mindless robots who do not act for reasons. John
Harris writes that moral bioenhancement will ‘make the freedom to
do immoral things impossible, rather than simply making the doing
of them wrong and giving us moral, legal and prudential reasons to
refrain’ (2011, 7). But, in our view, those who had undergone moral
bioenhancement would act for the same reasons as those of us who
are most moral today do, and the sense in which it is ‘impossible’
that they do what they regard as immoral will be the same for the
morally enhanced as for the garden-variety virtuous person: it is
psychologically or motivationally out of the question. To
conclude, people who are morally good and always try to do what
they regard as right are not necessarily less free than those who
sometimes fail to do so (Persson and Savulescu 2011).
Violence and Aggression
The opposite of promoting another’s interests is damaging another’s
interests. Traits which increase harm to others cause immoral
behaviour. The paradigm is psychopathic personality disorder, but
other personality disorders such as antisocial personality disorders,
borderline personality disorder and narcissistic personality disorder
can cause great harm to those who come into contact with these

individuals. The reduction in these tendencies are thus moral
3
enhancements.
Personality disorder affects 5-10%, placing heavy demands on
psychiatric, social and forensic services (NIMH 2003): 64% of
male and 50% of female offenders have PD (NOMS 2011). Traits
include criminal behaviour, addiction, self-harm, violence,
selfishness, recklessness, impulsivity, lack of empathy and remorse,
poor anger management, and willingness to exploit others.
Personality disorder has an inherently moral component: traits are
moral failings that harm self and others (Charland 2004; Pickard
2009; 2011a).
Alongside genetic predisposition (Lang and Vernon 2001), the
strongest predictor of personality disorder is early-environment
psychosocial adversity. Personality disorder is associated with
parental psychopathology, institutional care, sexual, emotional, and
physical abuse (Paris 2001). The chaotic/violent behaviour and
emotional instability diagnostic of personality disorder mirrors
early environment. People with personality disorder frequently did
not have the opportunity to learn moral skills (Pickard 2011b).
There is increasing evidence that personality disorders can be
treated pharmacologically and psychologically. Antidepressants
are recommended for depressive symptoms and impulsivity (NIMH
2003); sedatives for short-term crises (NICE 2009). There are
specific psychological therapies: cognitive-behavioural therapy
(Davison 2008), dialectical behavioural therapy (Dimeff and
Linehan 2001) and STEPPS (Blum et al. 2008); mentalization-based
therapy (Fonagy et al. 2004); and Therapeutic Communities (Lees et
al. 1999). These develop theory of mind skills and self-control as
well as promoting personal and social responsibility (Pickard
2011a). Psychiatric interventions are acting as moral enhancers
(Pearce and Pickard 2009).
Other Traits Necessary for Moral Behaviour
There are other traits which are necessary for moral behaviour.
Willingness to co-operate with other people is one. As we have
seen, SSRIs increase willingness to co-operate. Another trait is
impulse control. If one cannot withstand temptation and delay

gratification, one will be less likely to sacrifice one’s own interests
for some moral goal. Drugs which increase impulse control thus
can contribute to more moral behaviour. Ritalin, Adderall and other
drugs improve impulse control in children with attention deficit
disorder, indeed reducing violence and antisocial behaviour.
Of course, both these traits could be used for nefarious purposes
and to increase immoral behaviour, making someone for example a
more effective criminal or Nazi, more willing to co-operate with
other Nazis and able to control one’s impulses, for example the
impulse to help suffering people, as Himmler claimed. But the
combination of these traits, particularly the inclusion of altruism
involving empathy and sympathy would preclude such disastrous
outcomes.
Beggar in the street
John is a professor of mathematics at the University of Oxford.
Everyday, he passes a beggar sitting in the front of his college. The
woman is in rags and asks for 50 p for shelter that night. John
always averts his gaze and walks as far as possible away from her.
He never gives her any money. John is relatively wealthy and
prefers to buy expensive bottles of claret from the College cellar
for himself and his friends.
John takes a drug which makes him more interested in the suffering of
others, more empathetic, more capable of vividly imagining what it
would be like to be in another person’s shoes. The drug is like a pair
of “moral spectacles”, clarifying his vision of the other. He looks
at the beggar, reflects more about her suffering and so decides to
give the beggar an apple. He does not give money because he
believes the beggar will use it imprudently.
In this case, there is the right sort of connection deliberation and
judgement. John acts for reasons, as much as anyone acts for
reasons. He just got to see things the right way. John’s giving the
apple was not unfree - it was virtuous. Imagine that John, when he
took the drug, always behaved in the morally correct way. He
would not be unfree. He would be the most virtuous person.
Perhaps the most likely group in which moral bioenhancement will
be effective is children during their early development. By giving

them drugs or other biological manipulation we may be able to
increase their ability to learn to behave morally, just as cognitive
enhancement may enable them one day to gain knowledge more
effectively. Such enhanced moral education will of course require
conventional moral education in terms of learning correct values,
acting on one’s values, etc. But the two together may be more
effective than each alone.
Consider fostering the trait of willingness to consider the suffering
of others and respond sympathetically to it in a child. It might be
objected that engineering this trait biologically restricts the child’s
options in the future, their so-called “open future”.
But we do this all the time through education, stories, literature and
punishment. Why should it make a difference if we should we do this
using knowledge from cognitive science? It is precisely because we
want to foster the development of this disposition that we employ
these techniques.
Enhancement is not cheating. Cognitive bioenhancement does not
give knowledge – it requires effort and learning. Moral
bioenhancement will not produce by itself moral behaviour. It
requires effort and learning. But it may make it easier and more
likely.
Obliterating Immoral Behaviour: The God Machine
It is 2050. The science of morality is far advanced. Some say it is
complete. The field of ‘optogenetics’ took off in 2020. It is now
possible to genetically engineer human embryos during early
development. Genes can now be inserted and modified so that the
activity of single neurons can be both measured and manipulated
externally.
GMNs, or genetically modified neurons, contain ‘nanosignalers’ –
these indicate when activity is occurring in a single neuron. GMNs
emit “signatures” of light and these GMNs can be controlled via
light in precisely the same range, not visible to the human eye. This
light signature is now picked up by a ubiquitous light-based
communications network that replaced the old mobile phone
network. Information is transmitted to bioquantumcomputers that are
trillions of times as intelligent and fast as the most powerful

supercomputer earlier in the millenium.
The Great Moral Project was completed in 2045. This involved
construction of the most powerful, self-learning, self-developing
bioquantum computer ever constructed called the God Machine. The
God Machine would monitor the thoughts, beliefs, desires and
intentions of every human being. It was capable of modifying these
within nanoseconds, without the conscious recognition by any
human subjects.
The God Machine was designed to give human beings near complete
freedom. It only ever intervened in human action to prevent great
harm, injustice or other deeply immoral behaviour from occurring.
For example, murder of innocent people no longer occurred. As
soon as a person formed the intention to murder, and it became
inevitable that this person would act to kill, the God Machine would
intervene. The would-be murderer would ‘change his mind.’ The God
Machine would not intervene in trivial immoral acts, like minor
instances of lying or cheating. It was only when a threshold insult to
some sentient being’s interests was crossed would the God Machine
exercise its almighty power.
Nowdays, the God Machine rarely intervenes in this world. As a
part of the Great Moral Project, people have also been morally
enhanced by biomedical and other means. Their altruism and sense
of justice is now so strong they almost never decide or choose to
act immorally.
Human beings can still autonomously choose to be moral, since if
they choose the moral action, the God Machine will not intervene.
Indeed, they are free to be moral. They are only unfree to do
grossly immoral acts, like killing or raping. This is seen as
preferable to physical incarceration, which physically restricts the
freedom of the immoral. While people weren’t free to act immorally
in the ‘old days,’ since the law prohibited it on pain of punishment,
the instalment of the God Machine means that it has become literally
impossible to do these things. It is seen as preferable that would-be
murderers “change their minds”, rather than an innocent person is
killed and then the murderer incarcerated for life. And, the would-be
murderer never knows that her intentions have been changed by an
authority outside of herself. It seems to her that she has “changed her

mind” spontaneously – she experiences a life of complete freedom,
though she is not free. Although any intention to kill or rape
immediately changed, this was put down to the efficacy of moral
education. It seemed “from the inside” that she had just developed an
aversion to killing an innocent person. And no one was ever killed.
People understood the God Machine existed and suspected that it
did indeed intervene, though no one knew how often. Some were so
deeply attracted to complete freedom that they enlisted in extra
Moral Enhancement courses which sought to provide advanced
Cognitive Behavioural Therapy to help one to rid oneself of all evil
intentions and desires. These Freedom Lovers retained their
complete freedom.
There had been quite a bit of controversy over what should be
classified as “grossly immoral action” which should be within the
God Machine’s purview. Should cheating in exams be extinguished?
Marital infidelity? The Machine decided that only those acts which
would have resulted in imprisonment of a person should be
prevented. Thus prisons were abolished.
It is, perhaps, this kind of world which objectors to moral
enhancement like Harris fear. Human beings are no longer ‘free to
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fall’ or at least not free to fall big time. But it might be wondered
what is so bad with such a world after all? Those who value and
want to be free can be free, or at least as free as humans can ever be.
And everyone is much better off for the absence of evil. There is no
physical incarceration or great harm wrought by one human being on
another. Why not create the God Machine, as a fail-safe device
which kicks in when moral enhancement has not been effective
enough?
It is important to recognise that although moral enhancement exists
in such a world by biomedical and conventional means, the God
Machine is not itself a moral enhancement. It prevents people from
acting immorally (though they can still form immoral intentions).
Autonomy is the power to make well-grounded, rational decisions
and to act in accordance with them. There is one way in which the
God Machine would not compromise autonomy, that is, even if it did
prevent people from acting immorally. This would be the case if

people voluntarily chose to be connected. Voluntarily connecting
to the God Machine would then be an example of a precommitment
contract, the paradigm example of which is Ulysses and the Sirens.
Ulysses and Sirens
The story of Ulysses and the Sirens provides an example of what
can be called an obstructive or irrational desire which goes against
his best judgement. Ulysses was to pass “the Island of the Sirens,
whose beautiful voices enchanted all who sailed near. [They] … had
girls’ faces but birds’ feet and feathers … [and] sat and sang in a
meadows among the heaped bones of sailors they had drawn to their
death”, so irresistible was their song. Ulysses desired to hear this
unusual song, but at the same time wanted to avoid the usual fate of
sailors who succumbed to this desire. So he plugged his men’s ears
with bees’ wax and instructed them to bind him to the mast of his
ship. He told them: “if I beg you to release me, you must tighten and
add to my bonds.” As he passed the island, “the Sirens sang so
sweetly, promising him foreknowledge of all future happenings on
earth.” Ulysses shouted to his men to release him. However, his men
obeyed his previous orders and only lashed him tighter. They
5
passed safely (Graves 1960).
Before sailing to the Island of the Sirens, Ulysses made a
considered evaluation of what was best for him. Thinking clearly,
with all the facts before him, he formed a plan which would enable
him to both hear the song of the Sirens and live. His order that he
should remain shackled was an expression of his autonomy.
In the grip of the Sirens’ song, Ulysses’ strongest desire was that
his men release him. But it was an irrational desire. At the time, this
may have been his only desire. The song of the Sirens was
irresistible. We see in this case how it is necessary to frustrate some
of a person’s desires, even his strongest desires, if we are to respect
6
his autonomy.
Involuntary Incarceration?
The objector to moral enhancement by means of the God Machine
might respond, “It is fine to voluntarily connect to the God Machine
and prevent oneself from acting deeply immorally. What is wrong is

connecting people either against their will or without their consent. It
would be wrong to connect a child to such a machine.”
But would it be wrong to connect a young child to the God
Machine? After all, we would physically restrain a child if we knew
he were about to commit murder. We employ all sorts of moral
education to shape the very desires of children. This would only
remove the most immoral of those desires, leaving the child free to
develop during childhood without the taint of serious murder or
other serious harm that we deem punishable on his hands. And
without imprisonment. At the coming of age, children could be given
the choice of whether to remain connected or disconnected.
The Value of the Freedom to Fall
If there is anything wrong with the God Machine, it seems that at
most it is wrong to connect competent adults against their will. Of
course, criminals would be unlikely to voluntarily connect
themselves to the God Machine so that, in order to eradicate crime,
some people would need to be involuntarily connected. However,
this number might not be great if there was also extensive moral
enhancement in the manner of improving altruism and sense of
justice, couple with improved impulse control to prevent
backsliding from one’s considered judgements.
But for those in whom the God Machine did intervene, the freedom to
fall would have been removed. And it would not constitute a moral
enhancement of the person connected – it would indeed subjugate
their moral identity to that of the Machine by substituting immoral
intentions with moral intentions.
Freedom, however, is only one value. In the world of the God
Machine, there would be no serious crime. There would be great
benefits to other people. In the absence of perfectly effective moral
enhancement, the loss of freedom in one domain of our lives - to
commit evil deeds - would be worth the benefits. We would be
otherwise free. Even in those cases in which the God Machine does
undermine autonomy, the value of human well-being and respect for
the most basic rights outweighs the value of autonomy. This is not
controversial. As Mill wrote,

That the only purpose for which power can be rightfully
exercised over any member of a civilized community, against
his will, is to prevent harm to others. His own good, either
physical or moral, is not sufficient warrant. (Mill 1859)
What more moral way to prevent harm to others than to cause a
person to change his mind?
We are not free to commit serious crime even now – the laws
prohibits it on pain of punishment. What we weren’t free to do, the
God Machine makes strictly impossible. If this is a loss, it would be
outweighed by the fact that there are no victims suffering from
serious crimes.
Conclusion
Moral bioenhancement is occurring in small ways already when
drugs like SSRIs are taken for psychiatric indications. However,
there has been no strategic programme to use knowledge from the
science of morality to deliberately and effectively improve moral
disposition and behaviour. But such enhancement seems possible
and, in many ways, desirable.
In this paper, we have addressed the objection that moral
bioenhancement is wrong because it would compromise the freedom
to act immorally and undermine personal autonomy, the ‘precious’
‘freedom to fall’. But enhancement of moral dispositions like
altruism and a sense of justice would not undermine freedom of
choice – it would not make people less free than those who are most
moral today. Even if our freedom of choice consists in our choices
not being fully causally determined, it can’t be undercut of moral
enhancement – rather this freedom means that there are limits to
efficiency of moral enhancement, by whatever means, traditional or
biomedical.
We have argued that there might be interventions, such as the God
Machine, that do indeed produce more moral behaviour that do
control the moral agent, subjugating that person to the will of
another and removing the freedom to act immorally. Such
interventions and such control are not plausibly moral enhancements
of that person – they rather undermine autonomy by substituting

moral for immoral intentions. Nonetheless, they might be justified if
they prevent grave suffering.
Moral enhancements which increase altruism, including empathetic
imagination of the suffering and interests of others, coupled with
sympathetic response to this, together with greater preparedness to
sacrifice one’s own interests, greater willingness to co-operate, and
better impulse control would not undermine freedom or autonomy.
Indeed, improved impulse control would indeed enhance autonomy.
There are clearly some kinds of moral bioenhancement that do not
compromise freedom. Indeed, some ways of enhancing the
dispositions necessary for morality would increase freedom and
autonomy. In the most extreme cases, where technology is able to
remove the freedom to act in gravely immoral ways, the loss of
such freedom could be outweighed by the suffering such
behavioural modification prevents.

Footnotes

Go to:

1 Altruism is c o nc ern fo r o thers fo r their o wn sake. It do esn’t nec essarily invo lve
self-sac rific e, tho ugh it o ften do es. If o n my death-bed I’m c o nc erned that yo u
find a treasure, I’m altruistic , tho ugh I may no t engage in self-sac rific e, sinc e I
c an’t benefit fro m the treasure myself.
2 Material in this sec tio n is drawn fro m Persso n and Savulesc u (20 11b).
3Thanks to Hannah Pic kard fo r c o ntributing paragraphs o n Perso nality Diso rder.
4 No tic e that they are ‘free to c ho o se to fall,’ and this is what Harris is c o nc erned
abo ut in the quo tatio n given at the o utset. They aren’t able to translate this
c ho ic e into ac tio n. Ho wever, given mo ral enhanc ement, very few perhaps no bo dy
wo uld make this c ho ic e.
5 All quo tatio ns in this paragraph are fro m this wo rk.
6 The no tio n that so me desires c an frustrate the expressio n o f o ur auto no my is
also desc ribed by Yo ung (1986 , espec ially 9, 14, 50 , 56 ), Frankfurt (1975,
espec ially 6 8-71) and Watso n (1975, espec ially 10 9-110 , 117). The last two
writers use the term freedo m rather than auto no my. Feinberg gives a detailed list
o f the kinds o f states whic h c an interfere with auto no my (1973)
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