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Preface

This book is a collection of contributions to the conference “Cognitive Enhance-
ment,” which was held from 21 February until 1 March 2011 at the University
of Mainz, Germany. During this interdisciplinary conference, young scholars from
Europe, Canada and Australia met to present their work and to discuss issues related
to cognitive enhancement with renowned international experts. The scholars stem
from various disciplines such as medicine, psychiatry, neuroscience, neurotechnol-
ogy, philosophy, medical ethics, neuroethics, sports science, social sciences and law.

Several persons rendered the realization of this book possible. First, we would
like to thank the following individuals for their continuous support, for chairing the
conference sessions and for stimulating discussions: Prof. Dr. Ruth Zimmerling,
Political Science, University of Mainz; Prof. Dr. Klaus Lieb, Department of
Psychiatry and Psychotherapy, Mainz University Medical Center; Prof. Dr. Thomas
Metzinger, Department of Philosophy, University of Mainz; and Prof. Dr. Perikles
Simon, Department of Sports Medicine, Mainz University Medical Center.

In addition, we would like to thank Prof. Dr. Hartmut Lüddens and Prof.
Dr. Ulrich Schmitt, who, during the conference, held a very inspiring hands-on
day at the Department of Psychiatry and Psychotherapy, Mainz University Medical
Center. We would also like to thank Maike Reinerth, Department of Film Studies,
University of Mainz, for her thought-provoking film presentation.

We are particularly grateful to Sheila Madary for her formidable organizational
support before, during and after the conference. Her thoughtful English editing of
the manuscripts contributed considerably to this book.

In addition, we thank the German Federal Ministry of Education and Research
(Bundesministerium für Bildung und Forschung, BMBF) for funding the interna-
tional conference and the publication of the conference proceedings.

Last but not least, we would like to thank all of the conference participants, who,
quite literally, made this book possible by contributing their respective chapters.

Mainz, Germany Elisabeth Hildt
October 2012 Andreas G. Franke
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Chapter 1
Cognitive Enhancement – A Critical Look
at the Recent Debate

Elisabeth Hildt

Abstract Cognitive enhancement, which can be characterized as the attempt to
increase cognitive functions such as attention or memory in healthy individuals, has
received considerable attention during the last decade, both in the general public
and in academic discourse. In spite of a very active interdisciplinary debate which
has provided helpful reflections, categorizations and clarifications, the numerous
questions and problems related to cognitive enhancement are far from having been
exhaustively discussed or even solved. Without any doubt, there are several aspects
within this field that require more reflection and further clarifications. In this chapter,
which serves as an introduction to the following book, I’ll discuss three of them.
The first aspect concerns conceptual issues. Specifically, it concerns the question
of what we are talking about when we use the term cognitive enhancement. The
second aspect regards the question of how issues in cognitive enhancement should
adequately be discussed within society. And the third aspect regards the interplay
between individual autonomy and society. The last section of this chapter includes
an overview of the contributions to the present book.

Keywords Cognitive enhancement • Neuroenhancement • Cognition
• Autonomy • Society • Ethics

Cognitive enhancement (CE) has received considerable attention during the last
decade, both in the general public and in academic discourse. Cognitive enhance-
ment can be characterized as the attempt to increase cognitive functions such as
attention or memory in healthy individuals. There are various strategies that aim
at enhancing cognitive functions. Pharmacological cognitive enhancement is in the
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2 E. Hildt

current focus of attention (de Jongh et al. 2008; Repantis et al. 2010b; Morein-Zamir
and Sahakian 2011). It encompasses the use of caffeine, prescription stimulants
(e.g. methylphenidate, modafinil) or illicit drugs (such as illicit amphetamines)
(de Jongh et al. 2008; Repantis et al. 2010b; Morein-Zamir and Sahakian
2011). Non-pharmacological strategies for cognitive enhancement include non-
technological forms, such as physical exercise, meditation, and mnemonics as well
as technological ones, such as transcranial magnetic stimulation (TMS) or transcra-
nial direct current stimulation (tDCS) (Hamilton et al. 2011; Dresler et al. 2013).

Over the past decade, there has been a very active interdisciplinary debate on
the various strategies for cognitive enhancement and the individual, social and
ethical implications of cognitive enhancement; this debate has provided helpful
reflections, categorizations and clarifications. Issues analyzed and discussed include
safety, efficacy, risk-benefit-ratio, autonomy, cognitive liberty, identity, authenticity,
pressure to perform, fairness, justice, human nature and medicalization of human
life (cf. President’s Council on Bioethics 2003; Farah et al. 2004; Sahakian and
Morein-Zamir 2007; Gordijn and Chadwick 2008; Greely et al. 2008; Bublitz and
Merkel 2009; Savulescu and Bostrom 2009; Nagel 2010; Metzinger and Hildt 2011;
Metzinger 2012; Outram 2012).

However, the numerous questions and problems related to cognitive enhancement
are far from having been exhaustively discussed or even solved. Without any doubt,
there are several areas that need more reflection and further clarifications. In this
chapter, which serves as an introduction to this book, I will discuss three of these
areas. The first regards conceptual issues. It concerns the question of what we talk
about when we talk about cognitive enhancement. The second concerns the question
of how issues in cognitive enhancement should adequately be discussed within
society. And the third deals with the interplay between individual autonomy and
society.

1.1 What Do We Mean by the Term Cognitive Enhancement?

According to a widespread definition, enhancement is a term used to “characterize
interventions designed to improve human form or functioning beyond what is
necessary to sustain or restore good health” (Juengst 1998, 29). There are var-
ious fields of enhancement, such as those that aim at improvements in bodily
appearance (cosmetic surgery), athletic performance (doping in sports), genetic
make-up (genetic enhancement) or brain functions (neuroenhancement) (Gordijn
and Chadwick 2008; Savulescu and Bostrom 2009).

Usually, however, the term “enhancement” does not serve to specify a certain
method or technology but to specify the context of its use, for whether a certain
method or technology is used as a treatment or as an enhancement depends on
the concrete situation. A typical example of such diverging contexts is the use
of methylphenidate (Ritalin®) in the treatment of attention deficit hyperactivity
disorder (ADHD), as opposed to the enhancement use of methylphenidate by
healthy individuals who attempt to increase mental performance.
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Unlike medical treatments, enhancements aim at some kind of betterment in
healthy individuals. Eric T. Juengst (1998) described the concept of enhancement
to be a “moral boundary concept”. Whereas on the descriptive level, enhancement
serves to characterize a certain measurement to lead to some form of improvement,
on the normative level, enhancement could be described as dwelling outside the
field of medicine and beyond medical obligation, a measurement not legitimized by
medical needs. In this distinction between treatment and enhancement, the concepts
of health, disease and normality and the aims of medicine are crucial.

This distinction between treatment and enhancement is broadly accepted for
pragmatic reasons, in spite of having several drawbacks. When it comes to concrete
applications, it is often problematic to draw a clear line between medical uses of a
certain technology and non-medical ones, for, in many contexts, there is a grey zone
that renders the distinction very problematic. In addition, the normative implications
of the treatment-enhancement distinction are far from being clear. For what does it
imply to consider a certain practice to be outside the field of medicine – beyond the
claim that the health care system will not pay for it?

The above sketched view on enhancement clearly focuses on technological
forms of enhancement and on the question of how far new technologies should
be used in order to improve human capacities or traits in healthy individuals (cf.
Juengst 1998; Parens 1998). In contrast, another view on enhancements starts from
a totally different point in that it stresses that all attempts of humans to strive for
betterment can be considered to be enhancements (Caplan 2002; Greely et al. 2008;
Bostrom and Sandberg 2009). A typical example of this strategy can be found in a
commentary by Greely et al. (2008, 702):

Human ingenuity has given us means of enhancing our brains through inventions such as
written language, printing and the Internet. Most authors of this Commentary are teachers
and strive to enhance the minds of their students, both by adding substantive information
and by showing them new and better ways to process that information. And we are all aware
of the abilities to enhance our brains with adequate exercise, nutrition and sleep. The drugs
just reviewed, along with newer technologies such as brain stimulation and prosthetic brain
chips, should be viewed in the same general category as education, good health habits, and
information technology – ways that our uniquely innovative species tries to improve itself.

In this second approach, the term “enhancement” is used in a much broader
way. What at first sight seems to be nothing but a question of definition, to be
simply a disagreement about what we talk about when we talk about enhancements,
in fact has much wider implications. For depending on how the term is used,
reasoning with regard to cognitive enhancement differs considerably. Whereas the
first approach aims to contextualize technological enhancements in that it compares
them to current technology use in medicine, the second approach tends to trivialize
technological forms of enhancement.

Undoubtedly, there is nothing wrong with saying that people have always striven
to improve themselves in various ways. There is nothing new with this idea of
improvement, either. Anthropological thinking over the past centuries has been
dominated by the idea that it is characteristic for humans to strive for the better.
What definitely is new, however, is the use of current technologies to strive for
this end.
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Compared to traditional strategies, biotechnologies undoubtedly provide differ-
ent means to improve human capacities. This does not mean that enhancements
via biotechnologies differ categorically from enhancements via non-technological
strategies such as sleep, training or nutrition. But means undoubtedly do matter:
Different strategies may differ with regard to the mechanisms involved, with regard
to efficacy, benefits, risks and numerous other aspects.

In the following, I will not go into a detailed argument that means matter
(cf. Cole-Turner 1998; Parens 1998). My point merely is that means matter
factually. What makes technological enhancements factually different is that they
rely on highly specific additional factors – medical or technical support, drugs or
technical devices. Some of them need the assistance of a physician or some other
medical professional. Others do not need any medical assistance but depend on
the provision of or the access to technical devices or psychoactive drugs. All of
these highly specific components are to be seen in the context of an established
medical or social practice in which access and practical procedure underlie general
regulations.

In contrast, non-technological strategies, such as sleep or meditation, are primar-
ily employed in the private domain in so far as they usually do not depend on any
specific external factor that has to be provided by a third party. Furthermore, the
risks going along with the non-technological strategies are rather low, in general,
and, therefore, do not legitimize any external influence.

That’s why the general conditions of the various technological and non-
technological forms of enhancement will differ considerably. When talking about
how to handle cognitive enhancement in society, the concrete context of the
enhancement strategy in question should always be taken into account. For without
any contextualization, there is nothing that can be said except the rather general
statement that people have always attempted to improve themselves – a statement
that sounds liberal but is rather trivial and tells us absolutely nothing about how to
use a particular technology.

Whereas the above reflections pertain to all kinds of enhancements, there are
conceptual questions that pertain specifically to the field of cognitive enhancement,
the most central one being: What is cognitive enhancement? A plausible direct
answer is: Cognitive enhancement aims at increasing cognitive functions. Cognitive
functions are information-processing functions such as learning, planning, concept
formation, perception, attention, memory, reasoning and problem solving.

If you take a closer look at the interdisciplinary debate, it is far from clear, how-
ever, what is meant when people talk about cognitive enhancement. Whereas some
authors consider the aim of cognitive enhancement to “improve the performance
of the healthy” (Greely et al. 2008, 702) or to “augment the minds of the healthy”
(Cakic 2009, 611), according to a definition by Nick Bostrom and Anders Sandberg
(Bostrom and Sandberg 2009, 311), cognitive enhancement is “the amplification
or extension of core capacities of the mind through improvement or augmentation
of internal or external information processing systems [ : : : ].” Another character-
ization of the term “cognitive enhancement” is that it “encompasses a number of
theoretical and empirical observable phenomena broadly inclusive of enhancements
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or improvements (observed or theoretical) in memory, cognitive performance, and
intelligence” (Outram and Racine 2011, 324).

The vagueness of these characterizations may at least partly be due to the fact
that there is a considerable lack of knowledge concerning the question of in how far
current technologies actually succeed to enhance cognitive functions.

In view of these difficulties, several authors prefer to use the term “neuroenhance-
ment” instead of “cognitive enhancement”. Neuroenhancement is a broader term to
characterize all kinds of interventions intended to improve brain functions in healthy
individuals. It encompasses different types of enhancement, such as cognitive
enhancement, mood enhancement, moral enhancement or memory blunting. Mood
enhancement has been characterized as aiming at feeling “better than well.” It
is the attempt to promote subjective well-being in otherwise healthy individuals
who suffer from poor self-esteem or who feel down, alienated or socially isolated
(Kramer 1993; Elliott 2000; DeGrazia 2000; Stein 2012; Synofzik et al. 2012). In
the past, pharmacological forms of mood enhancement, in particular antidepressants
such as selective serotonin reuptake inhibitors (for example Prozac®), have been
the focus of attention. In contrast to this, reflections on moral enhancement, i.e.
on interventions “that may reasonably be expected to result in [a person] having
morally better future motives, taken in sum, than she would otherwise have had”
(Douglas 2008, 229), are currently fictitious for the most part (Douglas 2008;
Harris 2011). In addition, there are attempts to selectively blunt emotionally-laden
extremely negative or traumatic memories (de Jongh et al. 2008; Parens 2010).

These distinctions between different types of neuroenhancement may seem to
be a little bit artificial. Apart from the consideration of how far positive effects
on these functions can actually be achieved in healthy individuals, there is the
question of how far it is possible to selectively modify mood, cognition or motives
since interventions that improve mood may imply an increase in motivation, which,
in turn, may result in positive effects on cognitive functions. Also, cognitive
enhancement may imply some sort of feeling better brought about by an increase
in alertness. And – one could speculate – moral enhancements will probably imply
modifications in cognitive and emotional functions.

Nevertheless, in spite of these difficulties to draw a clear line, in my opinion,
it is helpful to distinguish between these different forms of enhancements. The
reason is that the context in which they are sought, the aims they are heading at, and
the consequences going along with them differ considerably. Extremely simplified,
mood enhancement aims at making people happier and moral enhancement aims at
making people better from a moral point of view; whereas, cognitive enhancement
aims at making people capable of higher mental performance.

The term cognitive enhancement serves to characterize strategies that are ex-
pected to improve cognitive performance and thereby to confer an advantage in
certain situations. Notwithstanding the fact that an increase in cognitive functions
may also be considered beneficial in order to enjoy music or to have fun, the social
reality in which cognitive enhancement is most often sought is to have an advantage
in competitive situations or to perform better in situations where there is pressure to
perform.
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When people talk about cognitive enhancement, the focus of interest is not
so much on the question of which particular kinds of brain functions are being
improved. Rather, the focus is more on the question of why enhancement is sought,
whether it is profitable and what the implications are. For the debate on cognitive
enhancement is not so much about an increase in cognitive functions per se but about
an increase in cognitive functions that aims at an increase in mental performance in
competitive situations. The term cognitive enhancement is used to emphasize this
social context; whereas, the broader term neuroenhancement is much less specific in
that it refers to all kinds of interventions involving improvements of brain functions.

1.2 An Empirically-Based Broad Societal Debate Is Needed

After having discussed some conceptual issues relating to cognitive enhancement,
let me now say a few words on the current debate on cognitive enhancement.
In spite of considerable enthusiasm with regard to cognitive enhancement and
in spite of various reports suggesting that prescription drugs are currently being
widely used in order to improve cognitive functioning in healthy individuals (Forlini
and Racine 2009; Partridge et al. 2011), there is a remarkable lack of knowledge
concerning safety and efficacy of the purported cognitive enhancers and concerning
the distribution among society.

A central question is: To what extent do the biomedical approaches considered
to provide cognitive enhancement actually improve cognitive functions in healthy
individuals? With regard to psychoactive drugs, current evidence suggests that
cognition-enhancing effects of the putative cognitive enhancers in healthy indi-
viduals are at best very modest (Franke and Lieb 2010; Repantis et al. 2010a, b;
Husain and Mehta 2011). In addition, further consideration is required regarding the
questions of negative side effects and long-term effects, in particular, whether there
is a risk of addiction that is linked to the use of stimulants for cognitive enhancement
in healthy individuals.

Furthermore, prevalence rates are far from clear at the moment. In the literature,
prevalence rates concerning non-medical use of prescription stimulants – which in-
cludes all forms of purposes, among them cognitive enhancement, but also partying,
recreation etc. – vary widely. For example, in students, past-year prevalence rates
between 5 and 35 % were reported in a meta-analysis published in 2008 (Wilens
et al. 2008). Up to now, there are only a few studies that selectively assess the use
of stimulants (prescription stimulants and illicit drugs) for cognitive enhancement
(Franke et al. 2011).

Besides, with regard to cognitive enhancement use, societal and cultural dif-
ferences may play a role, so that there may be considerable differences between
countries. Data stemming from the USA cannot be directly transferred to other
countries with different cultural traditions and social contexts and with different
regulations pertaining to psychoactive substances.

In a situation like this, it is important to avoid favoring a rather unfounded
cognitive enhancement euphoria by carelessly reporting about putative high benefits
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and putative high prevalence rates of cognitive enhancement. Researchers and
journalists alike have to be very careful when they interpret and discuss study results
in order to avoid an overoptimistic picture. Otherwise, people may be led to believe
that part of the peer group might profit from cognitive enhancement – which may
draw them towards using cognition-enhancing drugs.

However, as with assuming high putative benefits, it is equally problematic to
understate the effects that may go along with putative cognitive enhancers. For
even if the only desired effect of some drug were wake-promotion, this effect could
lead to an increase in performance—an effect that could be considered beneficial in
particular in situations dominated by time pressure or sleep deprivation. In addition,
it might be expected that future substances might be more effective enhancers. So,
to stress that current drugs do not seem to efficiently enhance cognition is important
in that it shows that their usefulness for enhancement purposes is limited at the
moment. In a substantial sense, however, it does not render reflections on cognitive
enhancement obsolete.

In sum, more detailed empirical data is absolutely needed on the safety and
efficacy of purported cognitive enhancers in healthy individuals, on the risk of
addiction, on their distribution in society, on the life context in which the substances
are used and on the social implications. All of this is necessary in order to enable
a realistic, empirically-based discussion of the medical, social and ethical issues in
cognitive enhancement, which, in turn, is an important precondition for any kind of
attempt to regulate the use of cognition-enhancing technologies in society.

There is another aspect that is important for a fruitful societal debate on the
medical, social and ethical issues in cognitive enhancement. According to an inves-
tigation by Cynthia Forlini and Eric Racine, in the discussion of the non-medical
use of prescription stimulants, three different discourses can be distinguished,
each of these discourses being dominated by a different paradigm (Forlini and
Racine 2009; Racine and Forlini 2010): A bioethics discourse, a public health
discourse, and a (print) media discourse. According to this analysis, the public
health discourse is characterized by a “prescription drug abuse” framework which
clearly distinguishes between the use of freely-available substances such as caffeine
and the non-medical abuse of prescription stimulants, the latter being a practice
that is highly criticized. In contrast, the (print) media discourse is dominated
by a “lifestyle choice” framework. Here, the focus is on individual lifestyle and
individual choice. Characteristic of the third discourse, the bioethics discourse, is a
“cognitive enhancement” framework, which “focuses on the ethical issues arising
from presumed benefits of non-medical use of neuropharmaceuticals by healthy
individuals” (Forlini and Racine 2009).

This clearly is an interesting analysis which reflects the different perspectives
in society with regard to the non-pharmacological use of prescription stimulants
and its pros and cons. There is an important fourth point of view, however, which
has not been taken adequately into account up to now: The perspective of those
availing themselves of psychoactive substances for cognitive enhancement – a
perspective that might be called “user discourse”: In a recent interview study 18
university students experienced with the use of prescription or illicit stimulants for
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cognitive enhancement were asked about their views concerning the differences
between using caffeine and illicit/prescription stimulants for cognitive enhancement
(Franke et al. 2012). In short, their perspective can be characterized as dominated
by a “function-oriented” framework. In this, the users stress the usefulness and the
potential benefits and harms for themselves that result from substance use.

In my view, it is extremely important not to consider these various discourses
within society to be separate discourses but to mix them up. For as long as they
are separate discourses, they each mainly represent one particular perspective in the
complex field of cognitive enhancement. Instead, an approach that integrates the
various discourses would help to adequately consider various views held by society.
A broad, empirically-based rational debate encompassing the various institutions,
groups and opinions in society is a suitable basis for policy recommendations
concerning cognitive enhancement technologies.

1.3 Individual Autonomy, Cognitive Liberty and Society

One of the central and most controversial issues in the debate on cognitive enhance-
ment concerns the relationship between individuals and society. With regard to this
question, the concept of cognitive liberty is crucial. Wrye Sententia characterizes
cognitive liberty to be “every person’s fundamental right to think independently,
to use the full spectrum of his or her mind, and to have autonomy over his or
her own brain chemistry” (Sententia 2004, 223). She then goes on to describe two
fundamental principles of cognitive liberty (Sententia 2004, 227):

1. As long as their behavior doesn’t endanger others, individuals should not be
compelled against their will to use technologies that directly interact with the
brain or be forced to take certain psychoactive drugs.

2. As long as they do not subsequently engage in behavior that harms others,
individuals should not be prohibited from, or criminalized for, using new mind-
enhancing drugs and technologies.

The concept of cognitive liberty stresses individual decision-making and the
individual’s right to decide for him- or herself, in particular to decide on whether
or not to use technologies that modulate brain functions. This can be considered
as analogous to the concept of informed consent, according to which, in medical
contexts, it is up to the patient to decide on the medical treatment to be applied.
A valid informed consent presupposes a competent person to decide voluntarily
after having been supplied with the information necessary for autonomous decision-
making. Central to the concept is the thorough understanding of the relevant
circumstances and the absence of external or internal constraints limiting free
decision-making (Faden and Beauchamp 1986).

Without any doubt, cognitive liberty is central to the use of any cognition-
enhancing technology: It is up to the individual to decide whether or not to take
substances that influence his or her brain. Nobody should be allowed to tamper with
another person’s brain. With regard to pharmacological cognitive enhancement,
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however, there are several aspects that may limit cognitive liberty – for it requires
that a person have thorough information on the substances used and to freely
decide, without any constraints. Both of these presuppositions can be questioned
since currently there is not much knowledge available concerning the effects of so-
called cognition-enhancing drugs, nor can it always be assumed that there are no
constraints. Constraints may include subtle and indirect social pressure to perform,
but also direct instructions at the workplace, for example in the armed forces.
Particularly in minors, given the influence of third persons, the voluntariness of
taking cognition-enhancing drugs is questionable.

Cognitive liberty does not imply that there is a societal obligation to provide tech-
nological options that allow individuals to modify their brain activity. In particular,
it does not imply that society is bound to ensure free access to existing technologies
since the general context in which technologies are used within a society has to
be taken into consideration. It is not realistic, for example, to claim free access
to certain psychoactive substances for cognitive enhancement when, in therapeutic
contexts or with regard to drug consumption, access to these substances is strictly
limited by formal regulations or medical law. In order to reflect on an adequate use
of cognition-enhancing technologies within the existing societal framework, it will
be important to characterize the relevant analogies and disanalogies with current
existing practice. Concerning pharmacological cognitive enhancement, these are the
analogies and disanalogies between drug use for enhancement purposes, for medical
purposes and for illicit consumption.

In addition, when discussing cognitive liberty, the limits of cognitive liberty
should be taken into consideration. In accordance with the Millian tradition (cf. Mill
1859/2006), Sententia writes that individuals should not be prohibited from using
mind-enhancing drugs and technologies “as long as they do not subsequently engage
in behavior that harms others” (Sententia 2004, 227). This is a crucial point for it can
be expected that within society, when people use effective cognitive enhancers, there
will almost certainly be direct or indirect effects on other individuals. Whether these
will be positive or negative remains to be established in detail. The first presumption
is that often the implications on other individuals will be negative because, in
the majority of cases, people who avail themselves of cognitive enhancers aim at
increasing performance in some competitive situation – which implies that others
will be disadvantaged in some way or another. However, there may also be positive
effects on others. For example, it has been argued that cognitive enhancement may
increase a society’s overall productivity and achievements.

Possible harm to others, in particular negative implications concerning fairness
and justice, may limit cognitive liberty and legitimize some sort of formal regu-
lations or policymaking. In order to find a balance between the individual user’s
point of view and broader implications for society, detailed reflection and research is
needed that is not restricted to the individual but that considers the overall situation
in society including: common practices in the health care system, analogies and
disanalogies with other forms of technology uses, the existing legal framework,
social conventions and general assumptions. Such reflections and research are
required since the central issues in cognitive enhancement concern the individual’s
room to maneuver in a modern society.
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1.4 Book Outline

The following book is an interdisciplinary approach to cognitive enhancement. The
intention of the book is to provide empirical information concerning the various
fields of cognitive enhancement and to reflect on its individual, social, ethical
and legal implications. The book is a collection of contributions by researchers
stemming from different disciplines such as medicine, psychiatry, neuroscience,
neurotechnology, philosophy, medical ethics, neuroethics, social sciences and law.
The various researchers have very different perspectives with regard to cognitive
enhancement, the various strategies, and its implications. What unites these contri-
butions is the ambition to foster a rational and empirically-based debate on cognitive
enhancement that serves further development.

The book is divided into three parts. The first part deals with medical and
psychosocial aspects of cognitive enhancement. The first four contributions in this
part deal with pharmacological strategies for enhancement. Andreas G. Franke and
Klaus Lieb give an overview of the various substances for pharmacological neu-
roenhancement. They distinguish between over-the-counter substances, prescription
drugs and illicit drugs. In their chapter, the focus is on “brain doping,” a term that
refers to the illicit use of a subcategory of these prescription and illicit drugs for
neuroenhancement. They draw a very critical picture of the use of these substances
for enhancement purposes in that they stress their very limited positive effects, the
safety risks and possible side effects. Dimitris Repantis then presents the results
of a systematic review of the literature on the available evidence of the risks and
benefits of antidepressants, anti-dementia drugs and psychostimulants currently
used for pharmacological cognitive enhancement. He concludes that with regard
to the use of prescription drugs for enhancement purposes in healthy individuals,
there is a considerable lack of evidence both for the effectiveness and for the long-
term safety. In the subsequent chapter Brad Partridge critically analyzes currently
available data on prevalence rates of non-medical stimulant use by students for
cognitive enhancement. In particular, he identifies several examples in the literature
in which the prevalence of cognitive enhancement has been uncritically presented
and discusses possible implications that may result from such presentation. In order
to contribute to a better understanding of the underlying mechanisms by which
cognitive neuroenhancers such as modafinil modulate brain functioning, Carlos
Trenado and Daniel J. Strauss developed a neural computational model. In their
chapter, they present a biologically-inspired, large-scale computational model for
studying modafinil effects on electroencephalographic neural correlates of attention.

In the next three chapters, various non-pharmacological strategies for neuroen-
hancement are presented. Martin Dresler first gives a review of recent research
on the various behavioral techniques for the enhancement of cognition in the
domains of attention, intelligence, creativity, and memory. His chapter underlines
the potential and relevance of these non-technological approaches. Following this,
Pavel Dietz summarizes recent research on different kinds of sports and exercise
and their potential to enhance cognitive task performance. He then discusses some
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of the limitations of these studies, particularly focusing on their heterogeneous study
design. Subsequently, Colleen Dockery gives an overview of the state of the art of
transcranial direct current brain stimulation for neuroenhancement purposes. Her
summary of brain stimulation experiments is imbedded in a critical perspective
towards neuroenhancement and the current societal context of a growing reliance
on high-level cognitive functions for economic competition.

In the second part of this book, philosophical and ethical aspects of cognitive
enhancement are discussed. From the point of view of medical ethics, Kirsten
Brukamp gives an overview of the ethical issues involved in neuroenhancement.
Her focus is on medical risks, the lack of evidence-based medicine, and financial
challenges to health care systems, human nature, virtue ethics, liberty, justice and the
social value of the purposes behind neuroenhancement. Then, Michael Hauskeller
calls into question the purported aim of human enhancement, the making of better
human beings. He stresses that what is considered to be a betterment is highly
context-dependent for whether some neuroenhancement is desirable for people
depends on what they are getting better at, what end the improvement serves, and
who benefits from it. In the following contribution, Frederic Gilbert examines the
emerging ethical challenges raised by implementation of nanotechnology in brain
devices for enhancement purposes in healthy subjects. His particular focus is on the
ethics of an adequate informed-consent procedure for invasive nano-bionic brain
interventions for neuroenhancement. In the chapter that follows, Emma Peng Chien
discusses the mechanism of cognitive enhancement from a philosophical point of
view. She argues in favor of mechanistic differences between cognitive-enhancing
drugs and behavioral training. In addition, she suggests possible mechanisms for
cognitive-enhancing drugs and behavior training and accounts for the characteristic
differences of these two strategies. Roland Kipke then examines the question
as to whether the ethical problems of cognitive and non-cognitive enhancement
are significantly different and, therefore, whether the concentration on cognitive
enhancement within the bioethical debate is justified. He concludes that the
ethical questions raised by the different forms of pharmacological cognitive and
non-cognitive enhancement are in most respects equal or similar, and that the
concentration on cognitive enhancement is largely not justified. Following this,
Lisa Forsberg discusses three objections to the use of cognitive enhancement based
on potential effects that the use of cognitive enhancement is thought to have for
the value of achievement. After a detailed examination of a number of counter-
arguments against each of these three objections, she concludes that none of the
three objections succeeds as an in principle objection to the use of cognitive
enhancement. Based on an examination of published literature of the perspectives
of stakeholders towards cognitive enhancement, Cynthia Forlini and Eric Racine
identify three points of contention between the stakeholder perspectives and the
ethics debate on cognitive enhancement in academia, which suggest that two
separate debates are taking place on parallel tracks. In view of this, they propose
that the discipline of bioethics needs to reaffirm its role as a meeting place for
the traditional academic ethics debate on cognitive enhancement and the more
experientially-based approach of stakeholders to enrich future deliberation.
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The third part of the book reflects on social, political and legal aspects of
cognition-enhancement. First, Peter Reiner analyzes the current debate on cognitive
enhancement and argues that the normative claims at the extremes – by the Transhu-
manists on the one side and the Bioconservatives on the other side – are driven to a
considerable extent by biopolitical intuitions. In order to overcome polemics and to
move forward in the discussion on cognitive enhancement, he suggests the adoption
of a middle ground position he calls “The view from reasonableness.” He also
advocates taking empirical data on public attitudes towards cognitive enhancement
into consideration. Then, Armin Grunwald’s chapter focuses on the question: Are
we witnessing a historical change from a performance society to an enhancement
society with an inherent and infinite spiral of enhancement including increased self-
exploitation and self-instrumentalization? Armin Grunwald’s hypothesis is that we
can learn from the ongoing debate on human enhancement about our society and
contemporary perceptions of ourselves. In the proceeding chapter, Greta Wagner
discusses fairness arguments in the cognitive enhancement debate, which focus
on the question of whether potential cognitive enhancements would decrease or
increase fairness in society. She characterizes both positions as being based on
a notion of society as competitive, in which fairness is the purpose of a certain
degree of institutional intervention. Within the framework of Michel Foucault’s
terminology, she argues that the bioethical debate on fairness forms part of a
neoliberal governmentality. Jan-Christoph Bublitz then explores some of the legal
issues raised by neuroenhancement interventions. He argues that the law will
have to recognize a basic human right, namely, cognitive liberty or mental self-
determination, which guarantees an individual’s sovereignty over her mind and
entails the permission to both use and refuse neuroenhancements. The focus of the
chapter by Elizabeth Shaw is on a particular group of offenders who appear to have
an impaired capacity to appreciate the moral significance of their acts and a limited
ability to engage in effective practical reasoning. She discusses whether it could
ever be morally permissible to employ certain types of cognitive enhancements
to enhance offenders’ capacities for practical reasoning and moral communication
as part of their rehabilitation. John Danaher then discusses legal issues from
a totally different perspective in that he asks whether agents should be held
criminally responsible for the consequences of failing to make use of enhancement
technologies. He argues that they should, provided such technologies would have
allowed them to avoid the risks associated with the state of abnormal agency.
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Chapter 2
Pharmacological Neuroenhancement:
Substances and Epidemiology

Andreas G. Franke and Klaus Lieb

Abstract Pharmacological neuroenhancement (PN) refers to the general use of
psychoactive substances with the purpose of cognitive enhancement (e.g. enhance-
ment of vigilance, concentration, memory or mood) by healthy subjects. Substances
for PN include Over-the-Counter- (OTC-) substances such as coffee, caffeinated
drinks/energy drinks, caffeine tablets and Ginkgo biloba as well as prescription
drugs and illicit drugs (e.g. (psycho-) stimulants). “Brain doping” refers to the
illicit use of a subcategory of these substances. On the one hand, this subcategory
includes prescription drugs for the treatment of attention deficit/hyperactivity
disorder (ADHD), sleep disorders, Alzheimer’s disease and depression. This group
consists of (psycho-) stimulants (e.g. amphetamines, methylphenidate), modafinil,
antidementives (acetylcholinesterase inhibitors, memantine) and antidepressants
(e.g. selective serotonin reuptake inhibitors). On the other hand, this subcategory
includes stimulating illicit drugs (e.g. illicit amphetamines, cocaine, ecstasy).

OTC-drugs as well as prescription and illicit drugs have very limited positive
effects on cognition and mood. Furthermore, their use leads to safety risks and can
cause severe side effects. Therefore, a general use by healthy persons cannot be
justified. Claims for liberalization should be critically questioned.
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2.1 Introduction

Enhancement has been an eternal pursuit of humankind. For millennia, humankind
tried to improve performance with regard to physical skills by the use of divergent
training methods and substances (Baron et al. 2007; Lieb 2010). In the past,
physical skills were more important than mental skills. Later, mental skills became
increasingly important. For example, famous writers and philosophers (e.g. Balzac,
Voltaire) wrote their manuscripts using potential mental performance enhancing
substances. For centuries, caffeine was the most important substance for enhancing
one’s own cognitive abilities. Later, the development of stimulants seemed to be
an important step towards academic performance enhancement for wake promoting
effects, enhancement of attentiveness, concentration, memory and mood.

Pharmacological neuroenhancement (PN) refers to the use of various substances
with the aim of cognitive enhancement via enhancing effects on sub-domains of
cognition (e.g. attentiveness, concentration, endurance, memory, mood). Divergent
substances belong to the group of pharmacological neuroenhancers. The most fa-
mous and widely spread substances are over-the-counter- (OTC-) drugs, which can
be bought in supermarkets. Caffeinated beverages (coffee, caffeinated drinks/energy
drinks) and caffeine tablets as well as phytopharmaceuticals are pharmacological
neuroenhancers. The term “Brain doping” is used infrequently and means the
misuse of a subcategory of substances for PN. It refers to the use of prescrip-
tion and illicit substances by healthy people aiming at academic performance
enhancement, mood enhancement and enhancement of pro-social behavior (de
Jongh et al. 2008; Franke and Lieb 2010; Lieb 2010). Brain doping is used much
like the term of “doping” in sports, which refers to an illicit use of “prohibited
substances” for physical performance enhancement. This subcategory of substances
consists of prescription substances used without medical indication and illicit drugs.
Methylphenidate (MPH), amphetamines (AMPH) and modified amphetamine sub-
stances (e.g. amphetamine salts), modafinil, antidementives (acetylcholinesterase
inhibitors, memantine) and antidepressants (selective serotonin reuptake inhibitors,
SSRIs) for the treatment of attention deficit/hyperactivity disorder (ADHD), sleep
disorders, Alzheimer’s disease (AD) and depression as well as illicit amphetamines
and derivates (3,4-Methylendioxy-N-methylamphetamin, MDMA, ecstasy) and
cocaine belong to this subcategory. The use of prescription drugs without medical
indication as well as the use of illicit drugs for cognitive enhancing purposes is pro-
hibited and can have serious legal consequences, depending on users’ sociocultural
background.

Nevertheless, there seems to be a high demand in Western societies for the illicit
misuse of brain doping substances. In a non-representative online poll of the journal
Nature, 80 % of participating graduates who were familiar with Nature and read the
journal’s announcement of the online-poll answered that adults should be allowed
to use such substances. Out of these subjects another 20 % answered that they have
already used stimulants, modafinil or beta blockers at least once (Maher 2008).
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A member poll of a major German health insurance agency (Deutsche Angestell-
tenkrankenkasse, DAK) found that one-third of the surveyed subjects had already
used substances for cognitive enhancing purposes without differentiating prescrip-
tion, these being illicit and OTC-drugs (DAK 2009). However, this study had severe
methodological deficits (response rate, missing differentiation of prescription, illicit
and OTC-drugs, etc.) and therefore only has limited statistical validity.

With regard to students in the US, a detailed analysis of the literature has shown
that there are only a limited number of studies available that have exclusively studied
the use of stimulants for the purpose of cognitive enhancement. In general, there are
several studies dealing with the misuse of stimulants in general (Babcock and Byrne
2000; Teter et al. 2003, 2005, 2006; McCabe et al. 2004, 2005, 2006; Hall et al.
2005; Poulin 2007; Wilens et al. 2008). An extensive meta-analysis reported that
5–9 % of grade and high school students, 5–35 % of college aged students misused
stimulants during the last year of the survey (Wilens et al. 2008).

This article will present potential substances which are misused for PN, their
effects, efficacy, safety risks and side effects. This review is based upon data of
randomized controlled trials (RCTs) and meta-analyses of studies on “potential”
substances for PN. In a previous study, we surveyed 1,500 pupils and students about
their knowledge, attitudes and use of potential pharmacological neuroenhancers
(Franke et al. 2011a, b, 2012a). Substances reported by the surveyed subjects
correspond to substances cited in international publications regarding substances for
PN (Teter et al. 2003, 2005, 2006; McCabe et al. 2004, 2005, 2006; Maher 2008;
Wilens et al. 2008; de Jongh et al. 2008; DAK 2009; Franke and Lieb 2010; Lieb
2010; Franke et al. 2011a, b). Presented substances are based on the results of our
survey and international literature.

2.2 Prescription and Illicit Drugs for “Brain Doping”

2.2.1 (Psycho-) Stimulants

Methylphenidate (MPH) is approved for the pharmacotherapy of ADHD. In contrast
to the US, amphetamines (AMPH) like Adderall® (mixed amphetamine salts)
are not approved for ADHD in Germany. Furthermore, illicit drugs contribute
to the group of AMPH (e.g. Ecstasy, MDMA). In Germany, MPH is only sold
in pharmacies and is only available with a specialized prescription, required for
narcotics as specified under the Law of German Medicinal Products (AMG).

The common mode of action of AMPH and MPH is a blockade of pre-synaptic
norepinephric and dopaminergic transporters. This means a missing negative feed-
back regarding a missing blockade of exocytosis of norepinephrine and dopamine
which means a higher level of monoaminergic neurotransmission. In contrast to
MPH, AMPH additionally leads to vesicular release (exocytosis) of dopamine,
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which means an increase of action-independent dopaminergic activity (Oades et al.
2005; Prince 2008; Wilens 2008; Franke and Lieb 2010).

Randomized controlled trials (RCTs) show that both substances increase vigi-
lance and attentiveness in healthy subjects, which can lead to shortened reaction
time. Effects are even considerably distinctive in healthy subjects who are sleep
deprived (Franke and Lieb 2010; Repantis et al. 2010b). Because of the additional
action-independent effect of AMPH compared to MPH, AMPH are more effective
than MPH. However, effects of previous studies are not very robust and show incon-
sistent results regarding higher cognitive domains, e.g. memory. These inconsistent
effects regarding higher domains may be due to indirect effects mediated via simple
cognitive domains, e.g. vigilance and attentiveness.

Furthermore, RCTs show that neither subjects’ mood nor subjective self-
evaluation undergo changes after using stimulants in doses intended for therapeutic
purposes. Higher doses of AMPH and/or intra nasally ingested illicit AMPH have
euphoric effects.

Altogether, there are only slightly distinctive pro cognitive effects of stimulants
that seem to be indirect and secondary effects of vigilance enhancement. Further-
more, stimulants have a large side effect profile of light to severe side effects
and important safety risks (Gould et al. 2009; Arzneimittelfachinformation 2011;
Franke et al. 2012b). Side effects include reduced concentration, allergic reactions,
divergent gastrointestinal symptoms, headache, dizziness and dyskinesia.

While the pharmacotherapeutic use of stimulants in ADHD patients is well
established and effective in symptom reduction and leads to reduced prevalence
rates of general drug abuse and addiction in ADHD patients, in healthy subjects
it can cause severe addiction (Wilens 2007; Bukstein 2008; Kollins 2008; Franke
et al. 2012a). In this respect the use of oral administration is safer than intra nasal
ingestion due to a very fast CNS-rise of the stimulants and a subsequent pulsatile
dopamine release, which causes addictive behavior (Barkley et al. 2003; Biederman
et al. 2008; Bright 2008).

2.2.2 Modafinil

Modafinil (Provigil®/Vigil®) is approved for pharmacotherapy of excessive sleepi-
ness in case of narcolepsia. In Europe, modafinil recently lost the approval for
excessive sleepiness in cases of sleep apnea syndrome and the so-called “chronic
shift worker syndrome.”

Modafinil is chemically unrelated to AMPH. Compared to MPH, there is no need
for a specialized prescription. Even today, the action profile is not fully understood.
It is likely that modafinil acts as a dopamine and norepinephrine reuptake inhibitor
and modulates the GABA-ergic and glutamatergic neurotransmission (Minzenberg
and Carter 2008).

RCTs show inconsistent positive cognitive effects of modafinil in healthy
subjects regarding vigilance, attentiveness, memory, mood and subjective alertness.
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However, positive results are consistent for shortened reaction time. In cases
of sleep deprivation, effects are more consistent and clearer regarding simple
cognitive domains, e.g. vigilance, attentiveness. Higher cognitive domains show
less consistent and clear results. This trend is probably due to the fact of secondary
effects on higher cognitive domains via vigilance and alertness (Franke and Lieb
2010; Repantis et al. 2010b). RCTs that compare modafinil, MPH and caffeine
directly to each other show no relevant differences in divergent neuropsychological
tests in healthy subjects between these three substances (Wesensten et al. 2005;
Killgore et al. 2009).

Modafinil’s side effects and safety risks should not be underestimated
(Arzneimittelfachinformation 2011; Franke et al. 2012b). There are many possible
infrequent to very frequent side effects of divergent severity, predominantly various
gastrointestinal side effects, vision disorders, drowsiness, sleeplessness, etc.

2.2.3 Acetylcholinesterase Inhibitors

Acetylcholine esterase inhibitors (donepezil, galantamin and rivastigmin) (ACh-I)
are approved for mild to moderate Alzheimer’s disease (AD).

They increase concentration of acetylcholine in the synaptic cleft via inhibitory
effects at the acetylcholinesterase enzyme, which is thought to increase cognition in
patients with AD.

Galantamine solely causes an allosteric modulation of nicotinic acetylcholine
receptors. Rivastigmine has additional inhibitory effects on the butyrylesterase
enzyme (Franke et al. 2009).

Current RCTs do not have very adequate study designs for evaluating cognitive
skills of ACh-I in healthy subjects (Repantis et al. 2010a). Furthermore, there are
presently only study results for rivastigmine and donepezil. Existing results are
inconsistent; partially there are detrimental effects of ACh-I on reaction time and
memory. Altogether, existing results of RCTs indicate that ACh-I have no detectable
effects on cognition (Franke and Lieb 2010).

Like MPH and modafinil, ACh-I also have safety risks and side effects, which
have to be considered (Franke et al. 2009; Franke and Lieb 2010; Arzneimittelfach-
information 2011). Among these numerous side effects are divergent gastrointesti-
nal symptoms (e.g. diarrhea, nausea, vomitus), loss of appetite and incontinence.

2.2.4 Memantine

Memantine, named Axura® or Ebixa®, is approved for moderate to severe AD
and has partial antagonistic effects at the glutamatergic N-Methyl-D-Aspartat-
(NMDA-) receptor (Franke et al. 2009).

Memantine has no positive effects on healthy subjects: RCTs document neither
positive nor negative effects on vigilance, attentiveness or mood but inconsistent
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effects on particular domains of memory. Again, safety risks and side effects
should not be underestimated and can cause divergent gastrointestinal symptoms,
hypertonia, headache, dizziness and sleepiness (Franke et al. 2009; Franke and Lieb
2010; Arzneimittelfachinformation 2011).

2.2.5 Antidepressants

Antidepressants are misused by healthy subjects especially in the US for enhanced
mood and advanced social skills in general. In particular, users hope to perform
better in social interactions with others, to seem more self-confident, reduce social
anxiety and to enhance self-presentation in everyday life. Selective serotonin
reuptake inhibitors (SSRI) are among the divergent antidepressant pharmaceuticals
used for these purposes. The most popular substance is Prozac® (USA) or Fluctin®

(Germany), which consists of the active ingredient fluoxetin. The well-known book
entitled “Prozac Nation” points out the relevance of Prozac® and further SSRI in
the US.

While antidepressive pharmacotherapy is effective in depressed patients, there is
no effect of SSRI in healthy subjects with regard to vigilance, attentiveness, reaction
time and memory. Furthermore, there is discrete evidence, that there are even
negative effects on these cognitive domains. Moreover, RCTs show no effects of
SSRI on mood or social skills e.g. self-confidence, self-presentation, social anxiety,
etc. (Repantis et al. 2009; Franke and Lieb 2010).

Again, safety risks and side effects have to be considered; side effects include
not only divergent gastrointestinal symptoms, but also induction of agitation and
further severe side effects regarding water and electrolyte balance. These side effects
have warranted discouragement of using antidepressants for any purpose except
depression (Franke and Lieb 2010; Arzneimittelfachinformation 2011).

2.3 OTC-Drugs for Pharmacological Neuroenhancement

2.3.1 Caffeine

For decades, caffeinated substances have been used for enhancement of vigilance
and attentiveness. Today, Coffeinum® is the only approved drug against short time
fatigue. Although there is no need for a prescription, Coffeinum® is only sold in
pharmacies. It contains 200 mg of caffeine per tablet and is approved up to 400 mg
per day – less than the amount of caffeine in a large Starbuck’s©-cup of coffee,
which contains approximately 500 mg of caffeine.

Caffeine belongs to the group of methylxanthines and has at least three
stimulating mechanisms of action in the CNS: (1) Inhibition of depletion of
cyclic adenosinmonophosphate (cAMP) via inhibition of the activity of cyclic
nucleotidphosphodiesterase, which leads to accumulation of cAMP and its effects.
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cAMP as a second messenger which causes a prolongation of epinephrine effects.
(2) Blockade of adenosine receptors (especially in the striatum); injections of
adenosine in animal experiments lead to reduced vigilance and can be antagonized
by caffeine. (3) Mobilization of intra cellular calcium (Franke and Lieb 2010).

Caffeine leads to tachycardia and hypertonia via vasoconstriction as well as
bronchia dilatation. Besides these somatic effects, caffeine leads to changed states in
cognition. RCTs show that vigilance and attentiveness are increased and reaction is
shortened inconsistently. Effects are even more distinct in cases of sleep deprivation.
However, there is no direct and clear influence on higher cognitive skills such as
memory and mood. As mentioned before, there are some studies that show equal
efficacy of caffeine as compared to MPH and modafinil. Thus, caffeine seems an
adequate alternative regarding efficacy, safety risks and side effects when compared
to those of MPH and modafinil (Wesensten et al. 2005; Killgore et al. 2009).

There are notable inter-individual differences regarding the side effects of
caffeine, which leads to a wide spread dose range among users. Toxic effects can
first be seen in sensitive subjects at 600 mg; lethal doses are 10,000 mg and higher
doses.

2.3.2 Caffeinated Drinks/Energy Drinks

The effect of energy drinks consists of a combination of caffeine, the main
ingredient, and taurine, which supposedly strengthens the effect of the caffeine.
One can of Red Bull® (250 ml) contains caffeine (80 mg), taurine (1,000 mg),
glucose (5.25 g), sucrose (21.5 g), glucuronolactone (600 mg) and other flavouring
substances. It is supposed that taurine should strengthen glucose utilisation via
modifications of insulin level.

The use of energy drinks leads to stronger clinical effects than caffeine itself.
Vigilance and attentiveness are increased, reaction time is shortened and single
domains of memory show slightly enhancing effects while there is no modulating
effect on mood. Safety risks and side effects are not systemically analyzed in the
present RCTs. One can assume that energy drinks have the same qualitative side
effects but less quantitative side effects than coffee and caffeine tablets because of
the same main ingredient which has lower dosages in energy drinks (Franke and
Lieb 2010).

2.3.3 Ginkgo Biloba

Ginkgo biloba drugs have high concentrations of flavonoids and terpenoids,
which have at least antioxidative effects. Beyond that, further mechanisms are
assumed that so far are not evidence-based. These include neuroprotection via
anti-apoptotic effects, inhibition of “-amyloid-aggregation and changes in gene
expression (patterns).
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There is a high volume of sales promotion directed to commercials especially for
older potential customers; these ads focus on objective, as well as subjective and
exploit the fear of cognitive impairment.

Huge RCTs and meta-analyses were able to show that Ginkgo biloba has no
clinical effect in younger and older subjects with or without cognitive impairment.
While Ginkgo biloba has no consistent pro-cognitive effect, it has nearly no relevant
side effects either and can be used almost without any hesitation. However, there
are no positive effects on vigilance, attentiveness, reaction time, memory or mood;
regardless of whether one used Ginkgo biloba once or during the span of a few
months (Solomon et al. 2002; Birks and Grimley Evans 2009; Franke et al. 2009;
Franke and Lieb 2010).

2.4 Conclusion

In summary, there are only small pro-cognitive effects of using substances for PN
in general and specialized substances for brain doping in particular. Prescription
drugs as well as illicit drugs and OTC-drugs have only very limited effects
on vigilance, attentiveness, reaction time, subjective self-evaluation, memory and
mood. Furthermore, the reported effects are limited to simple cognitive skills, e.g.
psychomotor skills and reaction time. In addition, there are nearly no direct effects
on higher cognitive skills. One can presume that effects on higher cognitive skills
are indirect effects which are mediated via simple cognitive skills, e.g. vigilance.
The fact that sleep deprivation leads to clearer results supports this hypothesis.

Regarding prescription and illicit drugs, modafinil and MPH seem to have the
strongest effects whereas there are no positive pro-cognitive effects of antidemen-
tives and antidepressants at all. Interestingly, caffeine has comparable effects in
higher doses (Wesensten et al. 2005). Perhaps energy drinks are not less effective,
but unfortunately, at present, there are no comparable studies with prescription
stimulants and energy drinks.

In spite of the limited effects, pupils and students seem to “know” which
substances are useful for PN (Franke et al. 2012b). Furthermore, there are high
prevalence rates regarding the misuse of stimulants in general (5–35 %) (Wilens
et al. 2008), but prevalence rates regarding an exclusive use for PN are notably
lower (1–4 %) (Franke et al. 2011a). Prevalence rates of caffeine are notably higher
(Franke et al. 2011b). In order to properly interpret these different prevalence rates,
one should consider the failure to exclude subjects with prescribed stimulants for
ADHD in studies with higher prevalence rates and the missing differentiation of
the purpose of the use of stimulants. Anyway, the prevalence rate of ADHD is
described as 5 % (Goldman et al. 1998; Polanczyk et al. 2007; Huss et al. 2008).
Nevertheless, numerous pupils and students seem to know about stimulants and
further prescription and illicit drugs for PN and have already misused them.

Thus, it is very important to consider the limited pro-cognitive effects and the
safety risks and side effects of these drugs. Furthermore, the misuse of stimulants
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can cause addiction and further addictive behavior. Also, the misuse of illicit drugs
and prescription drugs without prescription is a federal offense. There are also
legal alternatives, such as caffeine. However, there are behavioral strategies that can
prevent the misuse of these substances for PN. Enough sleep and accurately-timed
preparation for exams and sports can enhance higher cognitive functions, which
are necessary for good results at school and at the university (Mednick et al. 2003;
Korman et al. 2007; Lieb 2010).
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Chapter 3
Psychopharmacological Neuroenhancement:
Evidence on Safety and Efficacy

Dimitris Repantis

Abstract A number of experts from diverse disciplines have been calling for an
evidence-based approach to the evaluation of the risks and benefits of pharmacolog-
ical cognitive enhancement. If these drugs can be shown to have positive effects in
healthy individuals, then this adds urgency to the question of how to regulate their
potential use for enhancement purposes. If no evidence of neuroenhancement effects
can be found in the existing literature, then this should be made known to healthy
individuals who are ready to accept the risk of consuming psychopharmaceuticals.

This paper summarizes the results of a systematic review of the literature that
contributes to this quest by collecting and analyzing the available evidence for the
most cited neuroenhancement drugs. Based on meta-analyses, it can be shown that
expectations regarding the effectiveness of these drugs exceed their actual effects,
as has been demonstrated in single- or double-blind randomized controlled trials.
According to these data, it seems that the strongest reason not to use prescription
drugs for enhancement purposes at the moment is the lack of evidence both for their
effectiveness and their long-term safety in healthy people.

Keywords Neuroenhancement • Meta-analysis • Psychostimulants •
Antidepressants • Anti-dementia drugs

The primary focus of this paper is not only on cognitive enhancement (Greely
et al. 2008), but on neuroenhancement, a more general term that refers to the
improvement of cognitive performance as well as of emotional well-being and
motivation (Schöne-Seifert and Talbot 2011). Of known interventions, psychophar-
macology provides readily available options, particularly, the consumption of
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psychopharmaceutical prescription drugs by healthy people, which has given rise to
heated debate. Furthermore, these drugs are presumed to be already in widespread
use for non-medical reasons as cognitive enhancers, which makes the questions re-
garding their effects and safety of their use by healthy individuals even more urgent.

A number of experts from diverse disciplines have been calling for an evidence-
based approach to the evaluation of the risks and benefits of pharmacological
cognitive enhancement (Greely et al. 2008). If these drugs can be shown to have
positive effects in healthy individuals, then this adds urgency to the question of
how to regulate their potential use for enhancement purposes. If no evidence of
neuroenhancement effects can be found in the existing literature, then this should be
made known to healthy individuals who are ready to accept the risk of consuming
psychopharmaceuticals. Such individuals should be more aware that the presumed
benefits of psychopharmaceuticals are not empirically supported.

This paper represents a summary of a systematic review of the literature that
contributes to this call for evidence by collecting and analyzing the available
evidence for the most cited neuroenhancement drugs. This review provides insight
into the empirical research (Repantis et al. 2009, 2010a, b).

The drugs that first sparked this debate were the modern antidepressants. In
the last decades, extensive research led to the development of new generations
of antidepressants. Surveys indicate that antidepressant use has increased rapidly
in most developed countries (McManus et al. 2000; Olie et al. 2002; Raymond
et al. 2007). The psychiatrist Peter Kramer noted that Prozac® (fluoxetine) and
the other selective serotonin reuptake inhibitors (SSRIs) might have a – possibly
positive – effect on the mood and personality of individuals in the absence of
mood or personality disorder and coined the term “cosmetic psychopharmacology”
(Kramer 1993). However, there is next to no research on the evidence that supports
or opposes this assumption. It is this consumption of drugs by normally functioning
people for non-therapeutic purposes which can be labeled as neuroenhancement.

Furthermore, psychostimulants are apparently popular among healthy people
seeking cognitive enhancement (Talbot 2009). This review concerns the possible
neuroenhancement properties of two substances, namely, methylphenidate (MPH)
and modafinil. Finally, prescription drugs currently available for the treatment of
dementia provide a further possibility for neuroenhancement. Of interest are the
drugs used for the treatment of dementia due to Alzheimer’s disease, namely,
the acetylcholinesterase inhibitors (AChEIs) and memantine. The first category
comprises three substances – donepezil, galantamine, rivastigmine – that are
recommended for clinical use for the treatment of patients with mild to moderate
Alzheimer’s disease (Racchi et al. 2004). Memantine is a NMDA receptor antag-
onist and is registered for the treatment of moderate to severe Alzheimer’s disease
(Sonkusare et al. 2005).

For this review, all published single- or double-blind randomized controlled
clinical trials were considered, including cross-over clinical trials, which compare
one of these drugs with a placebo. All interventions in all doses and dosing schedules
(single dose or repeated doses) for any duration and by any route of administration
were considered. Eligible studies were those involving individuals of any age
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and either sex who show no evidence of psychiatric disorder, cognitive decline
or other diseases. The primary outcomes of interest were emotional, cognitive or
motivational parameters. These were measured through objective and subjective
psychometric scales and neuropsychological tests. For data processing, these tests
were grouped into test clusters according to the predominant neuropsychological
domain that they were assessing (Spreen and Strauss 1998; Dumont et al. 2005)
and these clusters were aggregated for further analyses into the main factors, the
outcomes of the study. These were: mood, wakefulness, motivation, attention,
memory and executive functions. Secondary outcomes of interest were adverse
effects and acceptability of the medication, measured by numbers of participants
dropping out during the trials and post-randomization exclusions due to the drugs’
effects.

When numerical data were available, a meta-analysis and a meta-regression for
each outcome were performed. For anti-dementia drugs, a statistical analysis was
deemed inappropriate and, therefore, not conducted since there were no sufficient
data available, and there was large heterogeneity among the studies with respect to
outcomes and study interventions.

3.1 Antidepressants

Regarding the research on antidepressants, an unexpected preliminary result was
that the majority of the studies (135 studies) examined the effects of a single dose
of an antidepressant. This study design did not allow any effect to be found. It
is known from clinical populations that the main effects of antidepressants are
seen only after several weeks. The main interest here, as well, was obviously in
the effect after a drug intake of several days. But even if the drug was given
repeatedly, the studies on these healthy individuals had an adequate duration in
only very few cases. For instance, only 17 of the 75 repeated dose trials that
were found lasted more than 2 weeks. Nevertheless, from the analysis that was
performed, a number of conclusions could be drawn. A positive effect on mood
was detected that was increasing from the first to the third assessment (14 studies,
average duration 16.9 days, SD D 12). If the trials had been longer and had had
more assessment points, one could speculate that this effect would persist or even
become stronger or that a ceiling effect would emerge. For the other outcomes, the
small number of studies either did not allow for any effect to emerge or for an
analysis to be performed. In summary, no consistent evidence for enhancing effects
of antidepressants could be found.

Unfortunately many of the studies did not report their results in numbers, and
therefore, although they were formally included in the systematic review, their
results were not considered in the analyses. This is a well-known weakness in
reporting controlled trials (Egger et al. 2001; Higgins and Green 2006), especially
those failing to find any significant result. Consequently, the results that were
found through our analyses are to be taken with caution. It is likely that, had the
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non-significant, not reported results been included in the analyses, the effects might
have become less significant.

In a number of studies (79 studies), no comment was made on side effects, while
in some studies (20 studies), no adverse effects were observed. In 84 studies there
were some sort of side effects. These were mild to moderate and only in few cases
led to drop-outs. Adverse reactions of antidepressants, usually observed after the
initial administration, wore off with continued intake and primarily consisted of
gastrointestinal complaints (e.g. nausea, diarrhea, dry mouth, epigastric pain), sleep
disturbances, restlessness, tremor, headache, dizziness, fatigue and drowsiness.
Furthermore, sedation was a frequently reported adverse effect.

3.2 Anti-dementia Drugs

Further, studies with anti-dementia drugs were reviewed. However, they were found
to be lacking. Only ten trials with donepezil, one with rivastigmine and seven with
memantine have been conducted to date. No randomized controlled trials (RCTs)
examining the effects of galantamine in healthy individuals were found. Duration
of the trials (single dose vs. repeated doses trial) was taken into account in the
analysis of available studies. As with antidepressants, anti-dementia drugs show
their effect after intake for several weeks. All memantine and the one galantamine
trial were, however, single dose trials. Hence, based on these few and insufficient
data, no adequate analysis of their potential as neuroenhancement drugs can be
performed. Repeated trials have been conducted only with donepezil. These were
six small-scale trials, lasting 14–42 days. From these, only two (Beglinger et al.
2005; Fitzgerald et al. 2008) had older persons as participants. The rest of the
trials included young healthy participants. This factor complicated the comparison
between the results and made it difficult to generalize the results of the latter studies
for the main population of interest, namely the growing elderly population.

These few existing studies provide no consistent evidence for a neuroenhance-
ment effect. In one study it was found that donepezil improved the retention
of training on complex aviation tasks (Yesavage et al. 2002). In another case,
verbal memory for semantically processed words was improved. Donepezil might
also improve episodic memory (Gron et al. 2005), but, interestingly, two studies
reported transient negative effects on episodic memory (Beglinger et al. 2004,
2005). In a sleep deprivation study, donepezil had no effect when participants were
well-rested. Nevertheless, the memory and attention deficits resulting from 24 h
of sleep deprivation were attenuated after donepezil intake. This effect however,
was seen only in individuals whose performance declined the most after sleep
deprivation. Another point that should be made is that in most of the studies a large
neuropsychological test battery was applied. However, an effect could be shown in
only a few, if not only one, of the tests applied. This could speak either for a selective
effect of donepezil or for small effects that in these relatively underpowered studies
could be revealed in only one (maybe the most difficult) task. Another possible
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explanation could be that acetylcholinesterase inhibitors require a pathology of
diminished cholinergic transmission to show their effects, and, therefore, it is
not possible to optimize performance in healthy individuals who already have an
optimal concentration of acetylcholine.

In the majority of the trials, donepezil was well tolerated. In the study of
Yesavage et al., no specific adverse effect was reported, but the authors warn that
sleep disturbances might become apparent in larger populations (Yesavage et al.
2002). There were some side effects reported in the other five repeated dose trials,
but these were benign and only in few cases led to drop-outs. The adverse reactions
were mainly gastrointestinal complaints (e.g. nausea), but also headache, dizziness,
nightmares and insomnia.

3.3 Psychostimulants

As for the research on the effects of the two stimulants in question here, 46 studies
with methylphenidate (MPH) and 45 with modafinil met the inclusion criteria, and
their results are considered here. Among the 46 studies of MPH, four were repeated
dose trials (Gilbert et al. 1973; Babkoff et al. 1992; Bishop et al. 1997; Gobbi
et al. 2003), two of which were with non-sleep deprived volunteers who received
MPH once per day for one (Gobbi et al. 2003) and 6 weeks (Gilbert et al. 1973),
respectively. The third was a sleep deprivation study where MPH was given every
6 h for a total of 64 h without sleep (Babkoff et al. 1992), while in the fourth, the drug
was given twice after a night of either normal sleep or no sleep (Bishop et al. 1997).
Regarding the studies on the effect of MPH in sleep deprived individuals, five studies
were found. In addition to the two repeated dose studies mentioned above, the other
three single-dose studies consist of one 24-h-sleep-deprivation study (Bray et al.
2004) and two studies on partial sleep deprivation, where the drug was given after
4 h of sleep (Roehrs et al. 1999, 2004). The following studies with modafinil were
found: of the 45 studies there were 17 on non-sleep deprived individuals in which
100–400 mg of modafinil were administrated. In only two of those, modafinil was
given more than once, in one case twice in the evening and in the morning before
the testing (Smith et al. 2004) and, in the other case, in a dose of 400 mg/day for
3 consecutive days (Taneja et al. 2007). There were 28 studies with sleep-deprived
individuals and in 17 of them, the drug was given more than once with or without
napping between the doses. In general, one of two different protocols was used. In
the recovery paradigm, the volunteers were administered a (typically large) dose
of 200–400 mg of modafinil after they had become extremely fatigued by sleep
deprivation to determine if, and to what extent the drug could restore cognitive
performance to baseline levels. In the maintenance studies (preventive paradigm),
participants were given smaller (16,7–300 mg), more frequent doses in an attempt
to maintain cognitive performance at, or near, baseline levels throughout a period of
sleep deprivation (Babkoff and Krueger 1992; Baranski et al. 2004).
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The analyses of the results of the trials that gave a single dose of MPH showed
a positive effect in one outcome, namely, memory, but no statistically significant
effect in the other outcomes: attention, mood and executive functions. In the two
repeated drug administration studies, the following results were reported: Gobbi
et al. (2003) found that 1 week of MPH significantly increased subjective feelings of
energy but did not have any other effects on the other visual analogue scales (VAS)
that were used. In another study with a cohort of 27 elderly healthy volunteers, after
6 weeks of daily intake, MPH significantly reduced ratings on a VAS on fatigue
but had no effect on five other VAS and no difference on a memory test could be
measured (Gilbert et al. 1973). As for the results of the trials giving a single dose of
MPH after a night of sleep deprivation, no cognitive enhancing effects were found.
In contrast, in one study a negative effect on self-monitoring was observed, with
people estimating their performance in a task as better than it actually was (Bray
et al. 2004). Repeated intake of MPH during a sustained sleep deprivation period
of 64 h (Babkoff et al. 1992) did not effectively reduce sleepiness, while in a study
with 36 h of sleep deprivation and in two partial sleep deprivation studies with only
4 h of sleep (Roehrs et al. 1999, 2004), subjective stimulating effects and only a
mediocre improvement of attention were found.

As previously mentioned, modafinil was mainly tested in studies with sleep-
deprived individuals. However, the fact that trials with non sleep-deprived par-
ticipants have been performed allowed also for an analysis to be performed.
A moderate, positive effect on attention emerged, but no significant effects on
mood, memory and motivation could be found. Only two studies with repeated
administration of modafinil in well-rested individuals have been performed and,
hence, a statistical analysis was not feasible (Smith et al. 2004; Taneja et al.
2007). In the shorter of the two, no effect of an evening and a morning dose of
100 mg on attentional tasks was found (Smith et al. 2004). In the other study,
which focused on mood, modafinil was given in a 400 mg dose per day for three
consecutive days, and it increased the scores in both the Positive and Negative
Affect Scales (Taneja et al. 2007), results which speak for a general mood-elevating
effect but with a simultaneous increase of negative affect, namely, anxiety. In sleep-
deprived individuals, the effects were more global: a single dose of modafinil after
a sleep deprivation of about 36 h (recovery paradigm) had, according to these
metaanalyses, a positive effect on wakefulness, executive functions and memory.
No evidence of effects on mood and attention was found. Therefore, it can be
said that in these paradigms, wakefulness and (to some degree) cognitive functions
were maintained. Also, during sustained sleep deprivation over several days and
nights (preventive paradigm), repeated intake of modafinil was shown to maintain
wakefulness in higher levels than placebo, and this effect lasted for up to 4 days.
However, attention and executive functions were not sustained with repeated doses.
This fact makes the usability of modafinil as a neuroenhancer in sustained sleep
deprivation questionable if one is interested not only in staying awake but also in
preserving cognitive performance at high levels at the same time.

Since most of the included papers reported small studies and not large-scale
clinical trials, no standardized method of assessing adverse reactions and reporting
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drop-outs due to adverse effects was used. In a number of studies (26 for MPH
and 26 for modafinil), no comment on side effects was made, which leaves us
to assume that no severe adverse effects appeared that would deserve a comment
in the limited space of a publication. In the majority of the trials, the drugs
were well-tolerated. There were some side effects reported, but these were benign
and only in few cases lead to drop-outs. For modafinil (Lagarde et al. 1995;
Pigeau et al. 1995; Baranski and Pigeau 1997; Caldwell et al. 1999, 2000, 2004;
Wesensten et al. 2002; Eddy et al. 2005; Dinges et al. 2006; Gill et al. 2006; Hart
et al. 2006; Whitmore et al. 2006), adverse reactions were primarily headache,
dizziness, gastrointestinal complaints (e.g. nausea, abdominal pain, dry mouth),
increased diuresis, palpitations, nervousness, restlessness, and sleep disturbances
and, especially in studies with non-sleep deprived individuals, insomnia. For MPH,
a frequently reported side effect (reported in 13 out of 14 trials reporting side
effects) (Hink et al. 1978; Wetzel et al. 1981; Strauss et al. 1984; Clark et al. 1986;
Peloquin and Klorman 1986; Fitzpatrick et al. 1988; Bray et al. 2004; Brumaghim
and Klorman 1998; Rogers et al. 1999; Volkow et al. 1998; Volkow et al. 1999a, b;
Mehta et al. 2000) was increased heart rate, while increase in blood pressure was
not consistently found. Besides these, typical complaints were headache, anxiety,
nervousness, dizziness, drowsiness and insomnia. In total, these drugs seem to be
well-tolerated even by this population where the trade-off between side effects and
improvement may be less clear. Finally, since the majority of the studies that have
been performed were short-term and single-dose studies, no comment can be made
on the reinforcing effects, dependence development and drug tolerance of MPH or
modafinil in healthy individuals.

3.4 Conclusion

In conclusion, based on meta-analyses, it was shown that expectations regarding
the effectiveness of these drugs as neuroenchancers exceed their actual effects, as
demonstrated in single- or double-blind randomized controlled trials. According
to these data, it seems that the strongest reason not to use prescription drugs
for enhancement purposes at the moment is the lack of evidence both for their
effectiveness and their long-term safety in healthy people. The – mostly implicit –
interpretations of the inconclusive data at hand have often polarized the academic
debate. Nonetheless, no evidence of an effect is not paramount to evidence of no
effect. Therefore, the question regarding the implications for research is naturally
relevant. If there is a societal demand for pharmacological neuroenhancement,
then more studies would be necessary to establish efficacy and safety, the latter
factor proving to be particularly important for the long run. Moreover, from a
pharmacological point of view, it makes quite a difference whether an intervention
is supposed to stabilize a disturbed system or to optimize a normally-functioning
system. Therefore, it would probably be more promising and safer to develop
neuroenhancement compounds by targeting this particular group of healthy people
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interested in neuroenhancement. One could argue that if safe and effective neuroen-
hancement drugs were to become available in the future, there would be no sufficient
reason to prohibit their use, just like other non-pharmaceutical interventions are also
allowed. Still, whatever means may be employed in the long-run, the normative
challenges posed by this development pertain to the individual as well as to society.
Unequal access to costly enhancement interventions may give rise to issues of
distributive justice. The pressure to use pharmacological neuroenhancement might
have (implicit) coercion as a result. On an individual level, concerns regarding the
authenticity and “personal identity” of enhanced persons seem to play a major role.
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Chapter 4
A Bubble of Enthusiasm: How Prevalent
Is the Use of Prescription Stimulants
for Cognitive Enhancement?

Bradley Partridge

Abstract This chapter focuses on the evidence for the prevalence of non-medical
stimulant use by students for cognitive enhancement. Some of what is cited as
apparent evidence for widespread cognitive enhancement (also known as neuroen-
hancement) has a number of weaknesses that we should be aware of. Here, I expand
upon several examples whereby the prevalence of cognitive enhancement has been
uncritically presented. Caution needs to be exercised to avoid whipping up hype
about neuroenhancement by overextending what the currently available data on
prevalence really says.

Keywords Cognitive enhancement • Neuroenhancement • Prevalence •
Psychostimulants • Prescription drugs • Students

A number of proponents argue that cognitive enhancement has much to offer
individuals, and perhaps society, and so ought to be facilitated. If we’re to
understand the phenomenon, we need to look critically at who is engaging in
this kind of neuroenhancement, how many people, and for what for reasons?
University students are often considered to be among the highest users of drugs
for cognitive enhancement. US studies have reported that stimulants typically
indicated for the treatment of Attention Deficit Hyperactivity Disorder (ADHD)
are used without prescription by some healthy university students as a “study
aid” or for other cognitive enhancement purposes (often interchangeably termed
“neuroenhancement”) (Teter et al. 2006). Good social science research can help
us understand this practice, thereby informing bioethical and policy discussions
about cognitive enhancement. In this chapter, I focus on the evidence for the
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prevalence of non-medical stimulant use by students for cognitive enhancement
and how this has been portrayed in some prominent articles from the bioethics
literature. In particular, I examine whether some articles have exaggerated the
prevalence of cognitive enhancement. Several authors have recently pointed out
that enthusiasm about cognitive enhancement among students has often relied on
weak evidence for the assertion that cognitive enhancement is widespread (Forlini
and Racine 2009; Outram 2010; Hall and Lucke 2010; Lucke et al. 2011). In this
paper, I expand upon some of these points. We need better evidence about how
widespread neuroenhancement is and more in depth investigations about attitudes
and motivations related to the practice.

4.1 How Prevalent Is the Use of Prescription Stimulants
for Cognitive Enhancement?

In the bioethics and neuroscience literature, some have claimed that the use
of prescription stimulant medications for neuroenhancement is widespread and
increasing in prevalence. “Neuroenhancement” per se can encompass a wide range
of functions and methods of enhancement, but this paper focuses particularly on
the use of prescription drugs such as methylphenidate and modafinil to improve
functions such as alertness, memory or concentration. These are the drugs that are
the most routinely discussed in the bioethics literature, and empirical evidence about
their use by US college students as a “study aid” is often cited in support of these
claims about prevalence.

When it comes to questions about how widespread this form of neuroenhance-
ment is, there is some uncertainty. Caution needs to be exercised to avoid whipping
up hype about neuroenhancement by overextending what the currently available
data on prevalence really says (Hall and Lucke 2010; Lucke et al. 2011; Partridge
et al. 2011). This should not be construed as a call to dismiss neuroenhancement
as a real phenomenon – there are important public health, ethical, and social issues
that require our attention. However, some of what is cited as apparent evidence
for widespread neuroenhancement has a number of weaknesses that we should be
aware of.

One concern is that exaggerated claims can inflate an uncritical bubble of
enthusiasm about neuroenhancement. Uncritical claims that many students are using
Ritalin as a study aid, for example, can be perpetuated throughout the literature and
media (Partridge et al. 2011), perhaps resulting in policy recommendations that are
based on this uncritical belief. For example, there have been recommendations that
we should relax laws that prohibit psychostimulant use without a prescription if it
is for cognitive enhancement purposes and that pharmaceutical companies ought
to be allowed to market “cognitive enhancement drugs” to healthy people (Greely
et al. 2008). These recommendations are largely based on the assumption that many
people (especially students) are seeking and engaging in cognitive enhancement
already.
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More troubling to some is the possibility that uncritically favorable portrayals
of using stimulants for neuroenhancement might entice people to engage in the
practice before we know exactly what the potential long term harms might be.
This enticement might also occur as a result of inflated claims about the prevalence
of neuroenhancement, not just inflated claims about the potential benefits. Let’s
look at some examples from the literature that may give the impression that
neuroenhancement is widespread or becoming increasingly common.

4.2 Responding to Requests from Healthy Patients
for “Cognitive Enhancers”

Larriviere and colleagues have offered guidance to neurologists on how to respond
to healthy patient requests for “neuroenhancing” drugs (Larriviere et al. 2009). This
article was written on behalf of the Ethics Law and Humanities Committee of the
American Academy of Neurology (AAN) and defends the ethical and legal accept-
ability of prescribing stimulants to healthy people for the purposes of enhancement.
It is essentially premised on the following assertion that neuroenhancement is
widespread:

In the last decade, persons with no diagnosed medical or mental health condition have
been increasingly seeking and utilizing, for the purpose of enhancing their memory or
cognitive skills, prescription drugs originally developed to improve executive function
or memory in persons with disorders such as attention deficit hyperactivity disorder or
Alzheimer disease (McCabe et al. 2004, 2005a, b; Farah 2005). This practice, now known
as neuroenhancement, is gathering momentum (Farah et al. 2004; Maher 2008).

The impression given to the reader is that a lot of people desire psychostimulants
for cognitive enhancement, that the practice has become more common over the last
10 years and that there will only be more to come – so much so, that the AAN sees
the need to advise their physicians about how to navigate the growing tide of people
wanting neuroenhancers. But let’s look closer at this assumption and assess whether
it is well founded on the basis of the evidence cited by the AAN committee.

Of the five articles Larriviere et al. (2009) cite to support their claims about the
demand and prevalence of people seeking neuroenhancement, two are commentary
articles on the ethics of neuroenhancement by Farah and colleagues (Farah et al.
2004; Farah 2005). These commentaries don’t report direct evidence of prevalence –
for example, they didn’t conduct an empirical study about the prevalence of
neuroenhancement or systematically review such studies. This is not a failing of
these articles of course – they weren’t intended to perform such a function – but
the problem is that Larriviere et al. (2009) cite them as evidence to support their
own claim that stimulants are being increasingly sought for neuroenhancement.
Also cited by Larriviere et al. (2009) is an often cited online survey about
neuroenhancement among 1,400 readers of Nature (Maher 2008). However, this
poll was an exercise intended to stimulate debate about neuroenhancement rather
than an attempt to conduct a rigorous scientific study – it surveyed a self-selected
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sample of academics and there are few details of the methodology available,
casting doubts about how representative this data really is. This online poll has
also often been referred to in the media as evidence for widespread and increasing
neuroenhancement (Partridge et al. 2011).

Also cited as evidence of increasing neuroenhancement in the AAN paper, is a
survey of the non-medical use of prescription opioids by college students (McCabe
et al. 2005a) – not ADHD drugs or Alzheimer’s drugs as indicated by Larriviere
et al. (2009). It is unclear why this paper was referred to given that there has
been little suggestion elsewhere of the possibility that prescription opioids are
commonly used by healthy people to improve memory or other cognitive skills,
and in any case, the survey referred to did not ask about prescription opioid use for
neuroenhancement. In fact, of the sources cited by Larriviere et al. (2009) to support
the claim that stimulants are being increasingly sought for neuroenhancement, only
one is an empirical study estimating the prevalence of illicit Ritalin use (McCabe
et al. 2004). However, this survey was conducted with high school students only, and
there is little information about why Ritalin was taken illicitly. That is, the results of
that study don’t allow us to say exactly how much of this non-medical use was for
neuroenhancement purposes.

In summary, on the basis of the evidence cited by Larriviere et al. (2009), we
don’t see a robust case that healthy people are increasingly seeking and utilizing
prescription drugs specifically for the purposes of neuroenhancement – let alone that
the practice has increased over the last decade. That doesn’t necessarily mean that
there isn’t any evidence that some people are engaging in cognitive enhancement,
but this example shows that the assumption of widespread cognitive enhancement is
sometimes made uncritically. The clinical implications of the AAN’s guidance on
this issue have attracted some criticism (Boot et al. 2012), and we might have reason
to also be concerned that the impetus for providing such guidance in the first place
has been ill-informed.

4.3 Surveying “Non-medical Use of Stimulants”

Surveys of the non-medical use of prescription stimulants are useful to the extent
that they may give us an indication of how many people have used the drugs most
often thought to be enhancers. But estimates of prevalence can vary because some
studies have small sample sizes, or, despite having larger samples, they survey from
a particular pool (e.g. students from only one university). Some ask only about
lifetime prevalence, rather than recent use or frequency of use. Some only ask about
specific stimulants. Most surveys have been with US samples only.

One of the largest nationwide surveys of US college students about their
non-medical use of prescription stimulants involved over 10,000 students at 119
colleges (McCabe et al. 2005b). This data was collected in 2001 and found that
the lifetime prevalence of non-medical prescription stimulant use was 6.9 %,
past year prevalence was 4.1 %, and past month prevalence was 2.1 %. As seen
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in the Larriviere et al. (2009) example, findings about the non-medical use of
stimulants are often cited as de facto evidence of cognitive enhancement. The
problem is that such surveys do not typically ask students specifically whether they
use these drugs for enhancement – perhaps because these surveys are conducted
by public health researchers primarily interested in prescription drug abuse and
issues of addiction, rather than cognitive enhancement. Many of these surveys have
asked about the use of a stimulant “without a prescription” or for “non-medical
reasons.” As well as for cognitive enhancement, non-medical use of prescription
stimulants might potentially be for a number of other reasons – for fun, to get
high, possibly to alleviate the effects of a hangover, to lose weight, or as a form
of self-treatment of symptoms in people who believe they have ADHD. And yet,
when the prevalence of non-medical prescription stimulant use is reported simply
as the prevalence of “neuroenhancement,” then the prevalence of neuroenhancement
may be overestimated when we take into account all the potential reasons for non-
medical stimulant use.

Greely et al. (2008), begin their Nature article by saying that:

Today, on university campuses around the world, students are striking deals to buy and sell
prescription drugs such as Adderall and Ritalin – not to get high, but to get higher grades,
to provide an edge over their fellow students or to increase in some measurable way their
capacity for learning.

What they are describing is the non-medical use of stimulants specifically for
cognitive enhancement. They go on to say:

One survey estimated that almost 7 % of students in US universities have used prescription
stimulants in this way, and that on some campuses, up to 25 % of students had used them
in the past year. These students are early adopters of a trend that is likely to grow.

The survey they refer to is the McCabe et al. (2005b) survey of over 10,000
students, just mentioned. However, although that survey didn’t ask why students had
used prescription stimulants illicitly, Greely et al. (2008) seem to assume it was for
neuroenhancement. This assumption misconstrues the findings. It is also interesting
to note that highlighting the lifetime prevalence (which is higher than the past year
or past month prevalence) may give the reader the impression that the behavior is
more widespread. Reporting an outlier may have the same effect. The overwhelming
majority of colleges that were surveyed by McCabe et al. (2005b) had a past year
prevalence rate of between 0 and 4 %. Only one college out of 119 had a prevalence
of 25 %, but it is this one outlier that is mentioned in the Greely et al. (2008) article.

To avoid some of these problems there is a clear need for better estimates
of how many people are using prescription stimulants specifically for cognitive
enhancement, and the discussion about cognitive enhancement would benefit from
more international evidence. In countries such as Australia and New Zealand, there
have been no studies exploring the prevalence of prescription stimulant use for
cognitive enhancement. Although the prescription rates of stimulants have increased
significantly in Australia over the last decade (Hollingworth et al. 2011), whether or
not these drugs are being increasingly used by healthy people to improve cognition
is unknown. In Germany, a recent study surveyed 1,547 pupils and students about
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their use of prescription stimulants specifically for cognitive enhancement (Franke
et al. 2011). The lifetime prevalence for cognitive enhancement was 1.29 %, past
year prevalence 0.26 %, and past month prevalence only 0.06 % (one student).
These results indicate a relatively low prevalence, particularly when put in the
context of US data (although these results should be generalized to other contexts
with some caution). While it would not be surprising if the prevalence of cognitive
enhancement varied across countries, it is interesting to contrast the low prevalence
of cognitive enhancement in the German survey with some claims that the use of
prescription stimulants as a study aid (particularly Ritalin) is much more widespread
in the USA.

4.4 Perpetuating the Assumption that Neuroenhancement
Is Widespread

Let us look at some examples of how the neuroenhancement “bubble of enthusiasm”
can be inflated when a survey’s findings are misconstrued by others as evidence
of widespread cognitive enhancement. A good example of this is a survey titled
“Student perceptions of methylphenidate abuse at a public liberal arts college”
(Babcock and Byrne 2000). Babcock and Byrne surveyed 283 students at one US
college (MCLA) using a simple 10 item, “yes/no” questionnaire – this included no
items asking specifically about the use of Ritalin (or any other substances) as a study
aid or for cognitive enhancement. It did, however, include the item “Have you ever
taken Ritalin for fun (non-medical purposes)?” – to which 16.6 % of respondents
indicated “yes.”

However, since their publication over a decade ago, these findings about the
lifetime prevalence of recreational Ritalin use have been inaccurately reported on
a number of occasions by other authors as evidence for the widespread use of
stimulants for neuroenhancement. For example, Farah et al. (2004) in the journal
Nature Reviews Neuroscience, cite the results of the Babcock and Byrne survey
when they say that:

The use of prescription stimulants (such as methylphenidate and dextroamphetamine) as
study aids by high school and college students who do not have ADHD has recently drawn
attention, and might include as many as 16 % of the students on some campuses (Babcock
and Byrne 2000).

Although 16.6 % of participants had used Ritalin for fun, Babcock and Byrne’s
survey included no items assessing the prevalence of using methylphenidate or
dextroamphetamine as a study aid (and did not survey any high school students). In
fact, Babcock and Byrne make no actual mention of neuroenhancement apart from
one sentence in the discussion that says, “Personal communications with students at
MCLA suggest that methylphenidate is sometimes used as a study aid for ‘pulling
all-nighters.” This is worded as a tentative aside by Babcock and Byrne, not an
actual finding of the survey – we aren’t told how many students were personally
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contacted; how they were contacted; exactly how frequently Ritalin was used this
way; whether this was a rumor they had heard or whether they had actually engaged
in the practice; and it is not even clear whether the students who were personally
communicated with were even participants in the original study. With this in mind,
it is surprising to read that Farah et al. (2004) and other articles in the bioethical
literature cite this survey as good evidence that many students at some universities
are engaging in neuroenhancement, by using stimulants (particularly Ritalin) as a
study aid. In discussing the potential use of stimulants for cognitive enhancement
by surgeons, Warren et al. (2009) perpetuate the claim by saying that, “an estimated
16 % of students at some United States universities take prescription medication as
study aids (Babcock and Byrne 2000).”

Again, the finding that 16.6 % of students had used Ritalin for fun has been
incorrectly reported as evidence that 16 % had used prescription medications as
a study aid – two very different purposes! Other examples uncritically extend
the Babcock and Byrne data even further. In his 2006 paper in the Journal of
Medical Ethics, Chatterjee says: “Based on the belief that these drugs improve test
performance, the use of stimulant medications among college students in the US is
widespread (Babcock and Byrne 2000).”

In the above example, the Babcock and Byrne data is embellished as evidence for
widespread use of stimulants across US colleges – no longer even using the caveat
“at some colleges”. Riis et al. (2008) make a similar claim:

: : : many college students are aware of Ritalin’s effectiveness. One study estimated that
as many as 16 % of college students have used it as a study aid, often illegally using pills
prescribed for someone else (Babcock and Byrne 2000).

In their article discussing ethical issues related to psychopharmacology and
adolescents, Koelch et al. (2008) claim, “A growing number of publications show
that especially stimulants are being used for improving task performance during
examinations.”

Babcock and Byrne (2000) is among the five articles cited to support this claim,
although it is unclear why. Mehlman (2004) also cites Babcock and Byrne when
discussing the ethics of cognition enhancing drugs, saying, “Students have long
used amphetamines as a study aid with methylphenidate (Ritalin®) being the current
cognitive enhancement drug of choice on U.S. college campuses.”

Aside from giving readers the impression that cognitive enhancement is more
widespread than the evidence indicates, there are other important consequences. For
example, we have seen that Farah et al. (2004) cite the Babcock and Byrne survey
as evidence that up to 16 % of students at some colleges use stimulants for cognitive
enhancement – as mentioned earlier in this paper, the AAN guidelines by Larriviere
et al. (2009) on prescribing neuroenhancers to healthy people is essentially based
on the assumption that neuroenhancement is widespread and becoming increasingly
common. Interestingly, Farah et al. (2004) is among the evidence cited by Larriviere
et al. (2009) for this claim.

Babcock and Byrne were interested in investigating the abuse of Ritalin by
students, and prescription stimulants do carry a risk of addiction. Studies have found
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that students who said they had used prescription stimulants non-medically were
more likely to be white, male, and live in a fraternity, and they were also much
more likely to have used other illicit drugs (McCabe et al. 2005b). This trend might
indicate a number of different things that we need to explore in order to conduct
good social science research. Perhaps college students who use illicit drugs are also
inclined to seek out pharmacological solutions to their study pressures. Or we might
find that within a university there are “hot spots” of neuroenhancement – groups
(such as fraternities) where stimulant use for neuroenhancement is common, but
outside these groups the behavior may be rare. A person’s social proximity to these
“hot spots” may then influence whether/how they are exposed to pharmaceutical
cognitive enhancement. When it comes to estimating how prevalent neuroenhance-
ment is, if a person is close to these “hot spots,” then neuroenhancement may seem
more prevalent than it really is.

Bioethicists are probably not the only ones who may have overestimated
the prevalence of neuroenhancement. A 2008 survey, querying more than 3,000
students, asked students whether they had actually used prescription stimulants for
non-medical reasons in the past year – 6 % had (the details of the survey mean
that we don’t know how much of this was for cognitive enhancement) (McCabe
2008). But participants were also asked to estimate how prevalent they thought
stimulant use was on campus, and the average estimate was 20 %. Around 70 %
of participants overestimated the prevalence of stimulant use by their peers. In
particular, those who had used stimulants thought the prevalence was much higher
than those who hadn’t used stimulants. If this is true of non-medical stimulant use
in general, then it is worth exploring whether it is true for neuroenhancement. One
of the potential problems is that a social norm about this kind of substance use may
be created. If people think that many others are taking prescription stimulants for
neuroenhancement, then perhaps it seems more acceptable, and maybe more people
will be enticed to try it.

We need to understand the potential short and long term health risks of stimulant
use by healthy people, before we accept (or promote) the practice. Well conducted
social science research using both qualitative and quantitative methods will help to
inform us about the prevalence, motivations and attitudes of students using prescrip-
tion stimulants for cognitive enhancement purposes. This empirical evidence will
then help to better inform ethical and policy discussions about neuroenhancement.
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Chapter 5
Modeling the Effects of Modafinil on Selective
Attention Electroencephalographic Neural
Correlates

Carlos Trenado

Abstract Nowadays, the development of pharmaceutical neuroenhancers attracts
considerable attention due to their applicability and controversial implications
within human society. Modafinil is one such neurorenhancer that has gained
notoriety due to its widespread use in military and college environments. Several
studies in the field of cognitive neuroscience, psychophysics and pharmacology have
reported on the human brain differential processing under the influence of modafinil.
Unfortunately, the underlying mechanisms by which modafinil modulates excitatory
and inhibitory neural populations on cortical and subcortical neural networks as
well as its positive or negative effects are not well understood. To cope with this,
we propose a biologically-inspired, large-scale computational model for studying
modafinil effects on electroencephalographic neural correlates of attention. Numer-
ical simulations are performed and reconciled with recent experimental findings
on the influence of modafinil on the locus coeruleus (LC) and the corticothalamic
pathways. It is concluded that neural computational models represent a promising
approach to gain insight into the neurodynamics of cognitive neuroenhancers.
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5.1 Outline

The present chapter introduces for the first time computational modeling results
on the effect of modafinil on electroencephalographic attention neural correlates
based on the hypothesis that modafinil modulates neural activity in the locus
coeruleus. Notably, such a modulation has been implicated with an enhancement
in connectivity between the prefrontal cortex and subcortical structures as in the
case of the thalamus and the limbic system. The organization of this chapter is as
follows: Sect. 5.2 introduces the basics about modafinil and the emerging field of
neural enhancement modeling; Sect. 5.3 presents our biologically-inspired model
of modafinil effects on electroencephalographic correlates of selective attention;
Sect. 5.4 introduces our numerical results; Sect. 5.5 presents our conclusions.

5.2 Introduction

5.2.1 Modafinil

Modafinil is a psychostimulant that has been utilized to enhance wakefulness,
attention capacity, and vigilance (Franke and Lieb 2010). It has attracted con-
siderable interest due to its pharmacological profile that differs from traditional
neuroenhancers such as amphetamines and methylphenidate. Several research
studies support that modafinil is a safe, well-tolerated drug, with long-lasting effects
(Sugarman et al. 2011). In fact, modafinil has been tested in the treatment of
Alzheimer’s disease (Bransfield 2004); depression (Frye et al. 2007); attention-
deficit hyperactivity disorder (ADHD) (Keen and Hadijikoumi 2011); multiple
sclerosis-induced fatigue (Téllez and Montalbán 2004; Nicholas and Chataway
2007); post-cognitive impairment in schizophrenia (Ballon and Feifel 2006; Hender-
son et al. 2005); spasticity associated with cerebral palsy (Ballon and Feifel 2006);
age-related memory decline as a neuroprotective agent against the “dopamine-
deficiency disorder” Parkinson’s disease (Knie et al. 2011; van Vliet et al. 2006) and
the treatment of cancer-related fatigue (Morrow et al. 2005). The use of modafinil in
the treatment of shift work sleep disorder and obstructive sleep apnea has also been
emphasized (Ballon and Feifel 2006). Focusing on arousal enhancement, modafinil
has gained widespread attention in popular press articles because of its increasing
popularity among students at leading American colleges and military personnel.

In spite of the aforementioned potential curative benefits, concerns about possible
side effects related to modafinil consumption have also been expressed by several
authors, who advocate limitations on its daily use; these authors’ concerns are
based on the fact that there is a lack of knowledge regarding modafinil’s neural
mechanisms and the way it influences brain structures (Joos et al. 2010).

With regard to neural mechanisms, some authors hypothesized that modafinil
promotes wakefulness via its effects in the anterior hypothalamus, whereas a
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dopamine-related action in the nucleus accumbens has been considered moderate
(Scamell et al. 2000). With respect to alertness and partial wakefulness, it has been
assumed that modafinil inhibits the reuptake of noradrenaline by the noradren-
ergic terminals on sleep-promoting neurons of the ventrolateral preoptic nucleus
(VLPO) (Gallopin et al. 2004). More significant, perhaps, has been the report of
modafinil’s ability to increase excitatory glutamatergic transmission in thalamic
and limbic structures. This mechanism reduces local GABAergic transmission,
thereby diminishing GABA (A) receptor signaling on the mesolimbic and thalamic
dopamine terminals (Ferraro et al. 1997). With regard to attentional control, recent
studies have stressed the importance of the locus coeruleus (LC), a portion of
the brainstem. It has been hypothesized that the LC is involved in shifts from
distractible to attentive states. By visualizing activity from functional magnetic
resonance imaging (fMRI), researchers have shown that modafinil indeed alters the
state of the LC (Minzenberg et al. 2008). Moreover, these authors were able to
shift subjects into a more attentive state by administering modafinil, as reflected by
enhanced coordinated brain activity and better performance on an attentional test.
In particular, the reported experimental findings suggest that modafinil decreases
activity in the LC while favoring subcortical connectivity with the prefrontal cortex.

5.2.2 Neural Enhancement Modeling

Modeling, in the most abstract sense, provides a conceptual structure by which
assumptions are incorporated and hypotheses articulated. A mathematical model
differs from a theoretical, descriptive model in that the assumptions are articulated
via mathematical rules. In particular, mathematical modeling is intended not only
to describe, explain and test hypotheses about real-world phenomena arising from
fields such as engineering, physics, physiology ecology, neuroscience, wildlife
management, chemistry, economics, etc. but, more importantly, to make predictions.
In particular, neural modeling addresses the proposal and development of compu-
tational and mathematical schemes aimed to study the human brain function. Due
to the brain’s high complexity (the brain involves a large number of interconnected
neurons underlying responses at different temporal and spatial scales), a modeling
approach represents a plausible methodology for describing and extracting relevant
features of the brain’s functionality in a tractable and reduced manner.

In order to successfully model and elucidate the neurodynamics of prospective
neuroenhancers such as modafinil, one should consider the multiscale nature of the
human brain. Theoretically, neuroenhancement modeling is achieved by integrating
responses of neural populations into large scale neural responses that are comparable
to data normally obtained by way of experimental techniques. Such modeling
formulations have already proven their capability for capturing details ranging from
single neurons to neural networks and cortical column maps. Such models, might in
principle, provide deeper insights into the influence of neuroenhancers at neural
network and cortical levels. In order to test prospective functional mechanisms
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of pharmaceutical neuroenhancers, the multiscale modeling approaches enable the
integration of spatial (fMRI data, optogenetics, voltage sensitive dye imaging) and
temporal data (behavioral studies, electroencephalographic data and intracranial
recordings) from current brain imaging technologies.

In addition, implementing an efficient and validated model for studying the
dynamics of brain structures under the influence of a specific psychostimulant, could
be useful not only for developing better cognitive enhancers, but also for supporting
the development of diagnostic tools and treatments for people suffering from a
variety of neurodevelopmental disorders, such as attention deficit hyperactivity
disorder (ADHD), autism, schizophrenia, etc.

5.3 Computational Model

The proposed model is a biologically plausible, large-scale, computational model,
whose architecture and connectivity adopt principles from brain cortical and subcor-
tical structures (Trenado et al. 2009). In particular, the model incorporates excitatory
and inhibitory neural population effects that correspond to neural networks at the
cortex, the thalamus, and the limbic system. Modulatory effects of modafinil are
thus incorporated by a “modafinil protocol” block that regulates activity in the
locus coeruleus (LC) (see Fig. 5.1). The critical role of the interaction between
the cortex, the thalamus and the limbic system in relation to control and gating

Fig. 5.1 Scheme of the brain structures considered in the model for studying modafinil effects on
neural correlates of selective attention. The modafinil protocol block refers to a dose of modafinil
being administered to a patient or subject; the locus coeruleus block (LC) represents the mean
neural activity at that structure, which in turn influences the limbic system and corticothalamic
connectivity
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of selective attention has already been addressed by several authors (Ledoux et al.
1991; Destexhe 2000); whereas, the involvement of the LC in relation to modafinil
has just recently been addressed (Minzenberg et al. 2008).

Interestingly, the LC, a small nucleus located in the pons, represents the main
source of noradrenaline in the forebrain. In addition, the LC is involved in what
is known as the ascending reticular activating system, a neural path critical for
arousal and wakefulness. Specifically, LC neurons possess wide projections and
their activity varies according to the degree of arousal and specific cognitive
processes. A crucial observation is that the variability in LC neural responses results
in a release of noradrenaline that targets numerous brain areas including the human
prefrontal cortex (Bouret and Sara 2005).

As suggested by some authors (Minzenberg et al. 2008), we assume that
modafinil acts by decreasing the neural activity in the LC, while enhancing neural
activity between cortical and prominent subcortical structures. In this regard, we
propose a relationship between modafinil dose (D) (typical range of dose 0–400 mg)
and the LC neural activity (LCN) as provided by

LCN D exp.��D C K/ (5.1)

where � denotes a parameter governing the degree of decay of LCN activity and K
is a threshold determined by the minimum level of LCN activity.

With respect to thalamic modulation, we propose a relationship between corti-
cothalamic gains G1 and G2 and the LCN activity as provided by,

‰ D exp.�.LCN /2/

‰ D G1 C G2 (5.2)

Here, the values of parameters G1 and G2 are selected in accordance with
Trenado et al. (2009).

In our model, consideration of excitatory and inhibitory neural activities from
both cortical and subcortical populations (Fig. 5.2) is achieved by means of a mean
field equation of the form,

Pa D Naese�e C Nai si �i C Nasss�s

where �e, � i and �s denote mean field excitatory, inhibitory and subcortical neural
activities, and Nae, Nai, Nas denote parameters related to excitatory, inhibitory and
subcortical connectivity of neural populations.

The computation of the mean soma potential Va is performed by integrating
neural activities from different neural populations as provided by the following
equation,

Va.Er; t/ D
1Z

�1
L.t � t 0/Pa.Er; t 0/dt 0
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Fig. 5.2 The figure shows
schematically the interaction
and integration of cortical and
subcortical neural populations
which are summarized by the
term (Pa)

The term L accounts for low-pass dendritic effects. Here, the mean firing rate
is defined by a sigmoidal type function; the propagation of action potentials is
accounted for by a damped wave equation; whereas, corticothalamic modulation
is modeled by means of a transfer function involving gains G1, G2 and G3 (see
Trenado et al. 2009 for details).

5.4 Numerical Results

By specifying a modafinil protocol (namely, by defining a relationship between
modafinil doses administered to a subject and the degree of LC activity, Eq. (5.1)),
we are able to carry out the modulation of mean neural activity of LC neurons.
Subsequently, cortical and subcortical modulation is achieved by varying gains
G1 and G2 under the influence of LC neuron activity as specified by Eq. (5.2).
In particular, numerical simulation of neural correlates of selective attention as
reflected by the degree of synchronization of relevant evoked response components
N1 (occurring at �100 ms) and P2 (occurring at �200 ms), was performed by
following the approach in Trenado et al. (2009). Figure 5.3 shows numerical results
of the N1 component synchronization by varying LC neural activity. In agreement
with our simulations and the results reported in Minzenberg et al. (2008), it was
observed that a high synchronization of the N1 component corresponded to a
low LC neural activity; whereas, a high activity of the LC led to a decrease in
the synchronization of the N1 component. As suggested by Trenado et al. (2009)
and Bollimunta (2011), varying parameters G1 and G2 reflects a modulation of
corticothalamic circuits that has implications on a mechanism for selective attention.
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Fig. 5.3 Shows synchronization results of relevant evoked response components by varying LC
neural activity. Here, a coherent synchronization corresponds to a state of focal attention, while a
decrease in synchronization corresponds to a state of non-focal attention

Thus, our simulations provide support for the hypothesis that an increase (decrease)
in LC neural activity leads to a non-focal (focal) attention state. In light of previous
studies on neural correlates of selective attention, an observed synchronization
(desynchronization) of the N1 component has been interpreted as intensification
(relaxation) of the activity of the thalamic relay nuclei that leads to an increasing
(decreasing) allocation of brain resources towards a target stimulus.

5.5 Conclusions

While the present study is preliminary, the obtained results showed the potential
of applying neural computational models to test different hypotheses regarding
the influence of neuroenhancers on humans. The present chapter addresses, for
the first time, the effects of modafinil on a corticothalamic large-scale model of
neural correlates of selective attention. In particular, the model is useful to test
recent experimental findings regarding the involvement of the LC neural activity
and its role in facilitating bottom-up projections thus enabling improvement in focal
attention (Fig. 5.3). An interesting feature that is yet to be explored is the transition
between states of focal and non-focal attention under the influence of modafinil. In
particular, since fMRI possesses a good spatial resolution but lacks good temporal
resolution, the applicability of a well-calibrated model promises to be instrumental
in providing deeper insight into the influence of modafinil at time scales of
milliseconds. In addition, the possibility of understanding the effect of modafinil on
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different cortical and subcortical brain structures might prove useful in elucidating
treatments for disorders such as ADHD, schizophrenia, autism, among others.
Needless to say, a deeper understanding of modafinil mechanisms in the human
brain is instrumental in order to clarify the issue of its positive or negative effects.
As a final note, it should be pointed out that biologically plausible models not only
offer the possibility of incorporating findings from different brain technologies, but
also the opportunity to test mechanisms that could be experimentally unfeasible.
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Chapter 6
Behavioral Neuroenhancement

Martin Dresler

Abstract The term neuroenhancement usually characterizes interventions in
humans that aim to improve mental functioning beyond what is necessary to sustain
or restore good health. While the current bioethical debate on neuroenhancement
typically concentrates on pharmacological methods of enhancement, according
to the given characterization, enhancement of mental capabilities also by
technological, nutritional, or behavioral means has to be seen as neuroenhancement
proper. In this chapter, research on behavioral techniques for the enhancement of
cognition in the domains of attention, intelligence, creativity, and memory will be
summarized.

Keywords Neuroenhancement • Behavioral techniques • Cognition •
Attention • Intelligence • Creativity • Memory

6.1 Introduction

The term neuroenhancement usually characterizes interventions in humans that aim
to improve mental functioning beyond what is necessary to sustain or restore good
health (Juengst 1998). While the current bioethical debate on neuroenhancement
typically concentrates on pharmacological methods of enhancement, according
to the given characterization, enhancement of mental capabilities also by tech-
nological, nutritional, or behavioral means has to be seen as neuroenhancement
proper. While the scientific literature provides a plethora of publications, studying
for example ‘brain training’ methods in pathological conditions or age-related
cognitive decline, only few studies examine healthy subjects. In the following, I will
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summarize research on behavioral techniques for the enhancement of cognition in
the domains of attention, intelligence, creativity, and memory. I will discuss briefly
why these empirical data have important implications for the ethical debate on
neuroenhancement.

6.2 Attention

The ability to focus one’s attention underlies success in many everyday tasks, how-
ever voluntarily sustaining attention for extended periods of time is not easy. Very
diverse training methods have been shown to improve several aspects of attention.
Studies have focused on two different groups of attention training methods: com-
puterized training, developed in Europe and in the USA and meditation methods,
arising from Asian traditions. While computerized attention training has been shown
to be successful both in children and adults (Cho et al. 2002; Tang and Posner 2009),
a growing number of recent studies concentrates on attention-enhancing effects of
meditation. Meditation can be conceptualized as a family of complex emotional and
attentional regulatory training methods developed for various ends, including the
cultivation of well-being and emotional balance. The two probably most common
meditation styles are focused attention meditation, entailing the voluntary focusing
of attention on a chosen object, and open monitoring meditation, involving non-
reactive monitoring of the content of experience from moment to moment (Lutz
et al. 2008). Regular meditation was shown to be associated with more accurate,
efficient and flexible attentional processes across diverse tasks (Lutz et al. 2009;
Moore and Malinowski 2009; Hodgins and Adair 2010; MacLean et al. 2010), with
the resulting enhancement in behavioral measures being related to changes in neural
activity (Lutz et al. 2004, 2008, 2009). While most studies work with experienced
meditators or utilize intensive meditation training of several weeks’ length, even
a short meditation training of 4 days was shown to enhance attentional processes
(Zeidan et al. 2010).

6.3 Intelligence

Intelligence is one of the most fundamental mental domains: Since people who
perform well in one cognitive domain typically also perform well in others, a
general factor of intelligence is thought to strongly influence all fields of intellectual
ability. General intelligence is one of the most validly measurable human traits and
a reliable predictor for educational and professional success (Gottfredson 2002).
It is thought to gradually stabilize during childhood and change little thereafter,
being only negligibly trainable in adulthood (Jensen 1969; Gottfredson 1997).
Hence, few studies of intelligence training in adults exist (Buschkuehl and Jaeggi
2010). In particular, elderly subjects and subjects with low intelligence profit from
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intelligence training: playing video games or participating in cognitively stimulating
activities seems to enhance intelligence in the elderly (Basak et al. 2008; Tranter and
Koutstaal 2008), and even thinking aloud while performing a classical IQ test was
shown to improve the result by almost one standard deviation (Fox and Charness
2010). While practicing intelligence tests leads to performance increases also in
younger subjects (Bors and Vigneau 2003), such training gains probably do not lead
to gains in general intelligence proper (te Nijenhuis et al. 2007).

General intelligence and working memory are considered to be highly in-
terrelated constructs from an individual-differences perspective, highly reliably
predicting each other (Colom et al. 2004; Ackermann et al. 2005). Hence, working
memory training can be considered to imply intelligence training. Despite also being
considered a constant trait, in several recent studies, working memory capacity
has been successfully trained (Dahlin et al. 2009; Klingberg 2010), a process in
which changes in fronto-parietal brain activity, increased myelination and dopamine
receptor density are involved (Olesen et al. 2004; McNab et al. 2009; Takeuchi
et al. 2010). These training-induced improvements in working memory seem to
be transferred to intelligence proper, resulting in enhanced performance in tests of
general intelligence (Jaeggi et al. 2008).

6.4 Creativity

Creativity is the ability to intentionally produce work that is novel, valuable and
appropriate (Sternberg and Lubart 1999; Dresler 2008). Creativity is often thought
of as the human capacity most pivotal for progress in science, art, engineering
and economics; it is a non-trainable gift of rare geniuses. However, several studies
have shown that creativity can be enhanced both by training (Fink 2008) and sleep
(Dresler 2011).

Classical group-based methods like the brain storming technique, i.e. cognitive
stimulation via the exposure to ideas of other people, have been shown to be
effective under certain conditions (Dugosh et al. 2000; Fink et al. 2010). Several
cognitive techniques are focused on enhancing creativity also on the individual
level. A large meta-analysis by Scott et al. (2004a) found that creativity training
programs induce gains in performance especially if they focus on the development
of cognitive skills and heuristics involved in skill application by using realistic
exercises appropriate to the domain at hand. In contrast, some commonly applied
training strategies like imagery training proved less effective (Scott et al. 2004b).
In recent years, computer-based training programs have been developed that seem
to enhance ideational fluency, i.e. the quantity of ideas produced, but not necessarily
the originality of these ideas (Benedek et al. 2006).

The classical creativity model of Helmholtz (1896) and Wallas (1926) proposes
incubation, a process of unconscious recombination of thought elements that were
stimulated through previous conscious work, as a pivotal phase in the creative
process. On a theoretical level, sleep provides an ideal neural environment for
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incubation (Dresler 2011), and indeed sleep and dreaming have been shown to
enhance several creative processes. For example in a study on creative insight,
more than twice as many subjects gained insight into a hidden task rule if they
had the opportunity to sleep after first task exposure compared to a wake control
group (Wagner et al. 2004). In particular, REM sleep, the sleep stage most strongly
associated with intense dreaming, enhances the formation of associative networks
in creative problem solving (Cai et al. 2009). Selective deprivation of REM sleep
but not of other sleep stages impairs post-sleep performance in creativity tasks
that are presented to the subjects before sleep (Cartwright 1972; Glaubman et al.
1978). Interestingly, subjects show greater cognitive flexibility in creativity tasks
immediately after awakenings from REM sleep compared to awakenings from other
sleep stages (Walker et al. 2002a).

6.5 Memory

More than half a century ago, Miller (1956) published his observation of a severe
limitation of our capacity to encode and later remember information: the number of
objects an average human can hold in short-term memory is seven, plus or minus
two. Since then, the term memory span refers to the longest list of items (e.g.
digits, letters, words) that a person can repeat back immediately after presentation in
correct order on 50 % of trials – even subjects with extraordinary memory typically
can’t exceed Miller’s magical number seven by far. By contrast, already a century
ago some case reports mention exceptional memorizers with memory spans of
several dozens (Brown and Deffenbacher 1975), and since the early 1990s, memory
athletes regularly prove memory spans of several hundreds of digits (Konrad and
Dresler 2010). However, these superior memorizers typically don’t claim to have
a good memory by birth but have acquired it by intensive training in memory
techniques. Most prominent is the so called method of loci, an ancient technique
utilizing routes, visualizing to-be-remembered items at salient points along the
routes, and then mentally retracing those routes during recall (Yates 1966). Parallel
to its success in memory sports, training in the method of loci has also been shown
to enhance memory capacity in the laboratory (Verhaeghen et al. 1992; Nyberg
et al. 2003; Kondo et al. 2005). Interestingly, enhanced memory skills are related
to a change in neural activity during encoding, shifting from language- to space-
processing areas (Maguire et al. 2003; Nyberg et al. 2003; Kondo et al. 2005).

Besides learning and training mnemonics, a very simple behavioral technique
has been shown to reliably enhance memory: sleep. A rapidly growing number
of studies show that different memory systems and processes benefit from sleep
(Diekelmann and Born 2010) – even a nap as short as 6 min is sufficient to
promote memory performance (Lahl et al. 2008). Besides its stabilizing function,
sleep boosts certain kinds of memories even above the level of initial acquisition:
Procedural memories like motor skills typically reach a plateau after some time of
training – however after a night of sleep motor performance starts from a higher
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level despite the absence of further training (Walker et al. 2002b). Interestingly,
the sleep-memory relationship is specifically influenced by personal factors like
gender, hormonal status or mental health (Dresler et al. 2010; Genzel et al. 2012).
While for several years it was thought that REM sleep supports the consolidation
of procedural memories while non-REM sleep supports declarative memories like
verbal information, recent studies suggest that this model was too simplistic (Genzel
et al. 2009; Rasch et al. 2009).

6.6 Differential Neuroenhancement

Behavioral neuroenhancement techniques have proven useful in a wide selection
of cognitive domains. However, a recent study with a huge sample size questioned
the transfer of training gains even to closely-related untrained tasks (Owen et al.
2010). By contrast, memory athletes often report that a small number of mnemonics
help them to profoundly enhance their performance in almost any memory task
and in academic and everyday life (Karsten 2011); working memory training was
shown to improve general intelligence and thereby the most influential cognitive
trait (Jaeggi et al. 2008). Obviously, a more differential approach is needed to
elucidate which techniques are successful in which cognitive domains and how
their enhancing effects are transferred to other domains. It might turn out that only
very few behavioral techniques, e.g. working memory training, meditation or sleep,
affect a wider range of cognitive capabilities. However this constraint would not
reduce the value of other techniques or of behavioral neuroenhancement in general.
Also, in sports training only few methods exist that benefit all sports; however, just
because one wouldn’t expect to become a better swimmer by tennis training or a
better runner by golf training, this expectation wouldn’t make tennis or golf training
any less valuable as an effective means to its intended end.

So far, the public debate on neuroenhancement concentrates mainly on phar-
macological interventions. The impressive success of some behavioral techniques,
however, suggests that this focus might be misleading: techniques like the method of
loci might exceed any pharmacological intervention by far (Verhaeghen et al. 1992;
Konrad and Dresler 2010; Repantis et al. 2010). Such success would put discussions
about unfair advantages of pharmacologically enhanced individuals in competitive
situations in a different light. Behavioral neuroenhancement might actually differ
from pharmacological neuroenhancement in another ethically important aspect:
several drugs enhance cognition only in pathological cases; whereas, in healthy
subjects, these drugs are effective to a weaker degree or not at all. This phenomenon
might be different for certain behavioral neuroenhancement techniques: mnemonics
seem to benefit young and healthy subjects to a larger extent than older or
cognitively impaired subjects (Yesavage et al. 1990; Verhaeghen et al. 1992),
creating an even larger gap between these groups. Again, a differential approach
is needed that compares the effects of different methods of neuroenhancement in
different populations.
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In conclusion, despite outperforming pharmacological neuroenhancement,
behavioral methods are a yet under-recognized form of neuroenhancement.
The aforementioned comparisons show that empirical studies on behavioral
neuroenhancement touch on important issues in the ethics of neuroenhancement.
While ethical debates can in principle discuss purely theoretical or counterfactual
scenarios, their impact on society and real life necessarily needs to be informed
by empirical data. A differential approach, comparing the effects of different
neuroenhancers on different cognitive domains in different populations, is therefore
required to provide an empirical foundation for the debate on neuroenhancement.
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Chapter 7
The Influence of Sports on Cognitive Task
Performance – A Critical Overview

Pavel Dietz

Abstract The potential effect of different methods on cognitive performance is of
great interest to scientific researchers. In addition to drugs, nutrition and sleeping
behavior, extensive research has focused on different kinds of sports and exercise
and their potential to enhance cognitive task performance. In this chapter, I will
give the reader an overview of studies dealing with athletic activities of healthy
people and their effects on cognitive task performance. Furthermore, I present and
discuss limitations and problems found in these studies. One problem that I point
out that makes the comparison of the study results difficult is the heterogeneous
study design regarding mode, duration and intensity of the exercise as well as the
type and the setting in which a specific cognitive task is applied among the different
studies.
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7.1 Introduction

Cognitive Enhancement or Neuroenhancement is an issue of recent scientific
interest in the fields of medicine, psychology, philosophy, politics and ethics and is
defined as the use of diverse methods that have the potential of increasing cognitive
functions such as attention, memory, learning performance or mood in healthy
people (Lieb 2010). Extensive research has focused on pharmaceuticals and illicit
drugs such as stimulants (e.g. methylphenidate and amphetamines), antidepressants
or modafinil and mephedrone, all of which are implemented primarily for the
treatment of diseases, but have been – and still are – abused by healthy individuals
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as cognitive enhancers (Maher 2008; Cakic 2009). The effects of such substances
on cognitive task performance are mainly dependent on dosage and timing of intake
(Caldwell et al. 2000; Wesensten et al. 2005; Minzenberg and Carter 2008; Repantis
et al. 2009; Tye et al. 2010).

In addition to the use of pharmaceuticals and illegal drugs, other methods are
used in relation to cognitive enhancement. For example, Dockery and colleagues
(2009) have shown positive effects of transcranial direct current stimulation, a brain
stimulation technique, on planning performance which includes working memory
and skill performance. Additionally, the effects of sleep on cognitive performance,
especially on memory and learning performance have been investigated and dis-
cussed in several studies. Significant sleep benefits on memory are observed after
short naps of 1–2 h, as well as after an 8-h night of sleep (Mednick et al. 2003;
Tucker et al. 2006; Korman et al. 2007; Nishida and Walker 2007).

In this overview, I will focus on intervention studies dealing with athletic activ-
ities of healthy people and their effects on cognitive task performance. I consider
the possibility of using sports as a potential method for cognitive enhancement.
Clinical studies in patients that apply sports for treatment of cognitive diseases,
such as Alzheimer’s disease (Coelho et al. 2009), are not included in this overview
because they do not fall within the definition of cognitive enhancement given above.
The central question at the onset of this literature overview is: Can we use sports for
the purpose of cognitive enhancement and if so, which sports should be considered
for such a purpose?

7.2 Overview of the Literature

The methodological structure of intervention studies that measure the effects
of sports on cognitive task performance is mostly homogeneous regarding the
following general conditions: a cognitive pre-test or test battery is followed by a
defined exercise intervention and a second cognitive test is performed afterwards
to measure the changes in cognitive task performance from pre- to post-exercise
intervention (Tomporowski 2003; Lambourne and Tomporowski 2010).

In a current review article, Lambourne and Tomporowski (2010) have brought
together studies based on endurance exercise, including studies using treadmills or
bicycles. The levels of intensity were differentiated by the following categories:
fatiguing, steady-state and inverted-U-exercises.

Fifty studies were included in the analysis. Twenty-one studies provided cog-
nitive measures prior to and during exercise, with a mean sample size of 14
(8–41) participants. Eighteen of these twenty-one studies used an uncontrolled study
design. The preferred exercise mode was cycling (16 studies); the exercise duration,
ranging from 6 to 90 min, was very heterogeneous also, as well as the demands of
the exercises and the types of cognitive tasks. One hundred and twenty-six effects
were derived from these studies; the preferred cognitive measurement was response
time, which was measured in 13 cases.
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Twenty-nine studies, with a total sum of 545 participants (mean: 15; 6–100), were
included in the analysis that provided pre- and post-exercise cognitive measures.
Most studies (n D 23) used an uncontrolled trial, with a cycling treatment in 19
cases. The duration of the exercises ranged from 3 to 120 min. One hundred and
nine effects from pre- to- post-exercise were derived from these studies with a high
number of different cognitive tasks used in each study.

During exercise, they found a significant but very heterogeneous mean sample
size (� D �0.14; 95 % CI D �0.26 to �0.01, p D 0.04) and concluded that acute
exercise led to an impairment of cognitive task performance. Effect size was
dependent on exercise mode with larger effect sizes in studies that involved running
or treadmill exercise, compared with cycling exercise (p < 0.001), the type of task
used (p < 0.001), as well as when the cognitive tasks were performed. Negative
effects were measured during the first 20 min of exercise, while positive effects
were measured after the first 20 min (p < 0.001). The interaction of task type and
exercise demand was also significant (p D 0.02), with positive effects in processing
speed during steady-state-exercise, in contrast to negative effects during fatiguing-
and inverted-U-exercise.

In contrast to measuring cognitive task performance during exercise, measuring
following the intervention showed that acute exercise led to a small improvement
in cognitive task performance (� D 0.20; 95 % CI D 0.14–0.25, p < 0.001). Here,
effect sizes were also dependent on exercise mode (p D 0.04) and the type of task
used (p D 0.002), as well as study design, with larger effect sizes in uncontrolled
trials compared with controlled trials (p D 0.004).

Contrary to studies dealing with endurance training and cognitive task perfor-
mance, the number of studies dealing with resistance training and its effect on
cognitive performance is much lower. Chang and Etnier (2009) randomly assigned
68 participants to a control group and three resistance training groups of 40, 70 and
100 % of the 10 repetition maximum. By using the Stroop Test (Stroop 1935) and
Paced Auditory Serial Addition Task (Deary et al. 1991), they were able to show
a significant linear effect of resistance exercise intensity on information processing
speed and a significant quadratic trend for resistance exercise intensity on executive
functions (Chang and Etnier 2009). This linear dose-response relationship of
exercise on cognitive task performance has also been shown in several other studies
(Mc Morris and Graydon 2000; Davranche and Audiffren 2004). By contrast, other
studies have shown that there is not a linear but rather an inverted-U relationship
(Aks 1998; Arent and Landers 2003), and, in turn, others again found no dose-
response relationship at all (Cote et al. 1992). These findings, however, underline
the heterogeneity of the results in studies dealing with cognitive task performance
due to an exercise intervention as shown by Lambourne and Tomporowski (2010).

Pontifex and colleagues (2009) compared the effects of aerobic exercise and
resistance exercise on cognitive task performance in one trial by measuring reaction
time. They indicated a greater decrease in reaction time immediately after and
30 min after acute aerobic exercise, compared to the resistance training and seated
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control group. They concluded that exercise-induced changes in cognition are
specific to the aerobic exercise domain (Pontifex et al. 2009), but since only a few
studies are concerned with resistance training, more scientific research is needed.

7.3 Conclusion and Critique

These studies show that there are positive effects of sports and exercise on cognitive
task performance. These effects are generally regarded to be based on the increase of
cerebral blood flow (Herholz et al. 1987; Secher et al. 2008; Ogoh and Ainslie 2009)
and on an increase of growth factors, like the brain-derived neurotrophic factor
(BDNF) (Knaepen et al. 2010), or an increase of neurotransmitters like dopamine
and norepinephrine (Winter et al. 2007) during and after exercise and sports. Many
studies show negative or no effects as well (Lambourne and Tomporowski 2010);
however, the results of these studies and the feasible effects of exercise on cognition
quality are certainly influenced by mode, duration and intensity of the exercise,
the type and the setting in which a specific cognitive task is applied, as well as the
general study design. The timing of when cognitive tasks are carried out (e.g. during
or following exercise) is a very important factor, but Lambourne and Tomporowski
(2010) as well as Tomporowski (2003) do not give any advice on which point of
time is the most beneficial to apply a cognitive task. Perhaps most importantly in
such intervention studies, each result of a cognitive task is affected by a learning
effect from one repetition to the next. To calculate how much the obtained results are
influenced by this learning effect, a control group has to be used to assess how large
this learning effect really is. In the review article of Lambourne and Tomporowski
(2010), mainly uncontrolled trials were found. This situation, however, heavily
reduces the quality and explanatory power of the presented effects of exercise on
cognitive performance in this review. A separate calculation of the controlled trials
alone is needed in order to achieve more reliable data that factors in the learning
effect.

Additionally, there are no methodological standards (duration, intensity, mode,
type of cognitive task), which makes the summarization of the existing literature
on exercise and its effects on cognitive task performance difficult. As a result,
each study has its own specific study design. This heterogeneity of methods and
the consequent heterogeneity of results, combined with missing analytical results
of controlled trials, renders the question posed at the beginning of this paper
unanswerable at this point in time. Aerobic exercise seems to be the most beneficial
athletic activity for cognitive task performance, but more scientific research of
randomized controlled trials is needed, especially in studies dealing with resistance
training, as well as standardized methods and study designs.

In consideration of these factors that influence the results of studies dealing
with exercise and cognitive task performance, it would be helpful to assess data
from a population of athletes who report about their subjective feelings regarding
cognitive performance during or following exercise. The results of such surveys in
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athletes, which inquire about the preferred mode, intensity and duration of sports,
the perceived effects on cognition and how long these effects persist, could very
well be relevant to creating more suitable intervention studies in the future. A first
pilot study in endurance athletes and ball sports athletes is already in progress.
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Chapter 8
The Human Experiment: How We Won’t Win
the Rat Race. What Can We Learn from Brain
Stimulation in Humans and Rats About
Enhancing the Functional Neurobiology
of Higher Cognitive Functions?

Colleen A. Dockery

Abstract This chapter addresses neuroenhancement and is divided into three parts.
Firstly, neuroenhancement is considered in terms of the current societal context of a
growing reliance on high level cognitive functions for economic competition. Then,
specific research examples involving an increasingly popular neuroenhancement
method, transcranial direct current brain stimulation, are discussed regarding what
contributions enhancement technologies can make to these higher level cognitive
functions. Speculations are made about the dynamics of relationships between
brain structures and functions. The complexity of the involved brain mechanisms is
discussed to highlight the intricacy of neural engagement to support these functions.
And finally, the indications from empirical research are re-applied to the current
state of the systems that employ higher level cognitive functions. Questions are
presented about the viability of the so-called “More is Better” (MiB) model, in
relation to neuroenhancement and for supporting cognitive functions.

Keywords Neuroenhancement • Executive function • Optimization • Inverted-U
dose-response curve • State-dependence • Task load
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ADHD Attention Deficit Hyper Activity Disorder
tDCS Transcranial direct current stimulation
EF Executive functions
PFC prefrontal cortex
TOL Tower of London test
DLPFC dorsolateral prefrontal cortex
RT reaction times
ACC accuracy
rTMS transcranial magnetic stimulation
PET positron-emission tomography
DA dopamine
PISA Programme for International Student Assessment

8.1 Introduction

In the context of a growing global competition for resources (EEA 2010), there
is a common perception that growth will support higher rates of employment
and resource productivity, in addition to better living standards (Merkel 2007). At
the governmental level, greater competition through technological innovations and
economic integration is encouraged as a palliative measure to reduce unemployment
rates and stimulate economic growth. A drive to overcome a perceived deficit of
workforce to fulfill economic needs may contribute to the public and institutional
impetus towards working harder or longer, with the aim to produce better conditions.
The idea that “more is better” is a model that may have been conceptually
popularized during the Industrial Revolution in which large scale production at
low cost solved supply and demand. The rise in productivity due to technological
sophistication is a laudable human achievement that is associated with an improved
quality of life. Also, thanks to technological advances, humans rely increasingly
less on physical prowess in their daily work lives and more on their mental
faculties, which creates an increasingly sedentary lifestyle (Paffenbarger et al.
1986). A transition from the “industrial society” to the “knowledge-based” society
is important for sustainable development (Merkel 1998). As a result, greater reliance
upon cognitive functions, such as the ability to monitor and manipulate information,
plan, form strategies, solve problems and make decisions has emerged.

Enhancement technologies have been long available and are stimulated by
economic competition. Currently a surge in interest in “neuroenhancement” (NE)
has been spurred by attention in the media, science and medicine (Farah et al. 2004;
Galert et al. 2009; Larriviere et al. 2009). The definition has generally been taken
as the use of pharmacological substances to improve neural function, which can
include cognition and mood (Greely et al. 2008). The word “enhancement” itself
implies an increase of quantity, value or power, though it does not always mean an
improvement. A meta-analysis of misuse of stimulants related to Attention Deficit
Hyper Activity Disorder (ADHD) among students suggests that neuroenhancement
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is an existing issue (Wilens et al. 2008). Despite concern and assertions about the
imminent trend for increased substance misuse, empirical data from population
sampling revealed that the annual prevalence rates for non-medical use of prescribed
pharmacological substances in pupils and students is as low as 4.1–5.4 % in America
(Sussman et al. 2006) and 0.3 % in Germany (Franke et al. 2011). Users’ tendency
to misuse other substances also suggests that addiction disorder may be as relevant
as substance misuse for study aids. Furthermore, literature reviews of the efficacy
of memantine, anti-dementia drugs, methylphenidate and modafinil on cognitive
performance do not provide firm conclusions and indicate weak if negligible effects
on cognition (Normann et al. 2010; Repantis et al. 2010a, b).

This evidence suggests that with pharmacological enhancement, more (e.g.
substance) is not necessarily better. This could simply be due to poor experimental
designs, since studies often included only single-dose trials with testing over a short
time period, and without concurrent training or learning. When found, positive
effects were often associated with deficient states, such as with sleep deprivation
or in disorders such as ADHD (see reviews above). A focus on enhancement
itself can eclipse the implied underlying aim, which presumably is optimization
of a given function. If a technological enhancement confers improvement, the
underlying mechanisms should be evaluated in order to broaden their applicability
and ensure safety. Apart from efficacy and prevalence, the safety and ethics are
far from being established, which makes this form of “enhancement” seemingly
less viable than presumed (Flower et al. 2010; Quednow 2010). Neuroenhancement
is not limited to the misuse of pharmacological substances. Other forms of NE
include cognitive training (Brenes 2003; Olesen et al. 2004; Klingberg 2010; La
Rue 2010), meditation (Chiesa et al. 2011), exercise (Pereira et al. 2007; Lambourne
and Tomporowski 2010; Yanagisawa et al. 2010) and brain stimulation (Siebner
et al. 2009; Zimerman and Hummel 2010). The following chapter will consider a
particular technology used for brain stimulation.

Transcranial direct current stimulation (tDCS) is a method of brain stimulation
used in humans and animals to transiently alter neuronal excitability via weak direct
currents with the aim to alter functions associated with the underlying cortical areas
(Stagg and Nitsche 2011). Depending on the brain region being stimulated and the
polarity used, the excitability can be increased or decreased (anodal and cathodal
respectively), which generally makes a cell more or less likely to spontaneously
fire. The duration of stimulation and current strength also influence the duration and
intensity of the after-effects, which can last up to 1 h (Nitsche et al. 2003, 2007).
Due to these effects, tDCS shows promise for use in clinical applications to treat
neurological (e.g. stroke) and neuropsychiatric (e.g. depression) disorders (Schlaug
and Renga 2008; Nitsche et al. 2009; Utz et al. 2010). It is unclear which electrode
montage, treatment frequency and current intensity will result in the most optimal
effects for any disorder; however, recently for healthy participants, a dose-response
curve was reported in regard to learning (identification of concealed objects) in
which a higher current intensity lead to greater performance benefits (Clark et al.
2010). Whether the MiB model always applies to tDCS effects on structure-function
deserves further attention, though data suggest that the relationship is more complex.
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More recently tDCS is being studied in rat models to evaluate the brain effects
at the cellular and molecular level, which may elucidate why tDCS results in
functional improvements (Liebetanz et al. 2006a, b, 2009b; Takano et al. 2011). The
efficacy of prospective treatments developed for humans can be enhanced by animal
models, which emulate in-tact and pathological functions to study the underlying
neurobiology of higher-order cognitive processes.

8.2 Consideration of Scientific Results

Executive functions (EF), defined as the cognitive capacity to regulate and control
behavior, include goal formation, planning, execution of goal-directed plans and
effective performance (Jurado and Rosselli 2007). EF is a component of higher
cognitive function that is essential for successful daily living and a high quality
of life. Human evolution is associated with increased brain size and metabolism
(especially in the prefrontal cortex (PFC)), which are concurrent with expanded
capabilities in cognitive function (Fu et al. 2011). Executive functions, particularly
those depending on working memory and planning ability, degrade with age (Penner
et al. 2010). The functions that are generally targeted for neuroenhancement
encompass EF, which are associated with the neocortex of the human brain and
specifically the PFC (Leh et al. 2010). EF deficits are prevalent in frontal lobe
associated disorders such as depression and schizophrenia (Martinez-Aran et al.
2002; Ottowitz et al. 2002) or frontal lesions (Jacobs et al. 2007), emphasizing the
integrity of the prefrontal cortex as essential for intact performance. For this reason,
in this chapter the prefrontal cortex is used to serve as a model system to consider
plasticity-related changes in function.

Though limited in scope, the following research examples address the use of
one particular NE technology and its impact on higher cognitive functions. In
the following studies, brain stimulation by tDCS was used to manipulate working
memory and skill learning, which support EF. Possible underlying mechanisms to
explain the results will then be considered. Since successful visuospatial working
memory is associated with increased prefrontal activity and supports problem
solving and planning (Newman et al. 2003; Olesen et al. 2004), it is reasonable
to posit that altered activity in these areas can lead to altered functions. tDCS of the
frontal cortex in rats has been found to affect the hemodynamic activity in the frontal
cortex and in more distal regions (Takano et al. 2011). In the following studies,
tDCS was applied to the PFC in humans and the frontal cortex of rats to test for
performance changes on PFC-related tasks of working memory and skill learning.

8.2.1 Human Study

The Tower of London test (TOL) is a neuropsychological test to evaluate executive
function (Fig. 8.1) and is sensitive in revealing impairments in patient performance
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Fig. 8.1 The TOL test is a
puzzle involving beads that
“slide” on pegs which must
be moved to match a
designated goal
configuration. The “start” and
“goal” configurations are
presented on the computer
screen with two answers at
the sides of the screen. In this
version, subjects must
mentally determine the
minimum number of moves
necessary to reach the target
configuration and press the
button corresponding to the
side of the screen with the
correct answer

relative to healthy subjects (Shallice 1982). Neuroimaging and lesion studies reveal
that TOL performance involves a distributed network of integrated brain activity
to produce planning, including bilateral dorsolateral prefrontal cortex (DLPFC)
activation (Unterrainer and Owen 2006). Planning performance is supported by
working memory, and the left DLPFC has been thought to be the critical structure for
solving working memory problems with higher task loads (Olesen et al. 2004) and
relational complexity (Kroger et al. 2002). In the TOL, graded activation increases
have been found in relation to increased task difficulty (a higher number of moves)
(Baker et al. 1996; Newman et al. 2003; Unterrainer and Owen 2006). A number of
patient populations show deficits in TOL performance including those with frontal
lobe damage (Shallice and Burgess 1991), schizophrenia (Tyson et al. 2004; Rasser
et al. 2005; Ungvari et al. 2008), depression (Elliott et al. 1997; Goethals et al. 2005),
dementia (Rainville et al. 2002), and Parkinson’s Disease (Beauchamp et al. 2008;
Rektorova et al. 2008). Patient performance, particularly at higher levels of task
load, is distinguishable from healthy controls, and neuroimaging studies support
the DLPFC as the most critical structure for solving the TOL task (Owen et al.
1990; Grafman et al. 1992; Owen 1997; Rainville et al. 2002; Lazeron et al. 2004;
Rasser et al. 2005; van den Heuvel et al. 2005). Cognitive skill learning depends
on the prefrontal cortex; it is the ability to acquire how to solve complex problems
in intellectual tasks through practice, which, in turn, improves performance (Cerella
et al. 2006). Repetition of the TOL test also leads to cognitive skill learning (Ouellet
et al. 2004).

To determine the efficacy of brain stimulation-induced activity changes, a study
in healthy students was designed to investigate the effects of tDCS over the left
DLPFC on planning performance in the TOL test over multiple sessions (Dockery
et al. 2009). Due to the known task-related Blood Oxygenation Level Dependent
(BOLD) activation increases (Unterrainer and Owen 2006), it was proposed that
anodal tDCS (known to increase excitability and BOLD) would lead to improved
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Fig. 8.2 Transcranial direct current stimulation of the left DLPFC and the contralateral right orbit
of a human participant. The electrodes, enveloped in wet sponges, are fixed to the head with
adjustable latex bands. The stimulator is located out of view of the participant

performance, particularly at high task load levels, while cathodal (known to decrease
excitability and often associated with negligible performance effects) and sham
tDCS would not. This hypothesis, based on existing literature, was in support of
the MiB model. In a cross-over design, 24 healthy participants (5 men, 19 women)
performed the TOL test during and after 15 min of active anodal, cathodal and sham
tDCS of the DLPFC over three sessions with a long-term follow-up session (after 6
months or 1 year). The 1 mA current was delivered between a pair of water-soaked
sponge electrodes (35 cm2) with electrodes fixed over F3 (International 10–20
system of electrode placement) and contralaterally above the right orbit (Fig. 8.2).

Brain stimulation by tDCS boosted TOL performance for both anodal and
cathodal stimulation, causing a significant improvement in planning performance
compared to sham tDCS. Anodal tDCS resulted in improvements, particularly
in later sessions as indexed by faster reaction times (RT) with equal to higher
accuracy (ACC), while cathodal tDCS showed benefits in early sessions leading
to a flattened learning curve across sessions due to better initial performance.
Retrospectively, the participants were grouped according to the order in which they
received the different types of tDCS as defined by: A/C D Anodal before Cathodal,
C/A D Cathodal before Anodal. These results were indicated by significant order
effects of the stimulation (RT: [F(1,22) D 8.935, p D 0.007]; borderline for ACC:
[F(1,22) 3.494, P D 0.075]). In Fig. 8.3 the order effects relating to tDCS sequence
are apparent across sessions. A significant interaction for stimulation order and
task load (high, low) (RT only: [F(1,22) D 7.749, P D 0.011]) showed a distinct
advantage for tDCS C/A at high task loads (Fig. 8.4). The behavioral results reflect
phase-specific performance gains particularly at higher levels of task demand by
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Fig. 8.3 The mean reaction times (seconds) for the TOL task for each order of tDCS sequence
(A/C: Anodal before Cathodal, C/A: Cathodal before Anodal) across all four sessions. The order
of stimulation conditions was counterbalanced across participants. Error bars indicate ˙ SEM
(standard error of the mean)

Fig. 8.4 The mean reaction times (seconds) for the TOL task for each order of tDCS sequence
(A/C: Anodal before Cathodal, C/A: Cathodal before Anodal) according to task load levels (Low:
1–2-, High: 4–5-move problems). Error bars indicate ˙ SEM (standard error of the mean)

acute brain stimulation. The results from the re-test session (n D 19) under sham
stimulation (at 6 months or 1 year) show that these phase and polarity-specific
benefits persist well beyond the acute application (RT only: [F(1,16)D 17.357,
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P D 0.001]) by which the pretreatment with tDCS C/A during training, yielded a
42 % faster RT than tDCS A/C at follow-up. The long-term cognitive benefits may
result as a function of learning mechanisms paired with tDCS-altered brain activity.

8.2.2 Rat Study

Experiments employing animal models combined with tDCS to study its efficacy
on cognitive function are rare, if non-existent. This approach would allow for the
study of mechanisms of action due to tDCS-induced activity changes and their
relevance in regard to learning and memory processes. As it is difficult to study
the mechanisms underlying tDCS effects on neural plasticity with humans alone,
animal models are needed for bidirectional translational research. To evaluate the
potential benefits of tDCS on prefrontal-hippocampal dependent tasks, a novel
paradigm for assessing emulated human cognitive functions in a rodent model was
developed (Dockery and Wesierska 2010), as was the methodology for transcranial
direct current stimulation in rats (Dockery et al. 2011). This may help to increase
knowledge about the mode of action of beneficial tDCS effects on cognitive tasks by
establishing an animal model that bridges the human studies and supports testing of
the neurobiological basis of induced changes. Due to the findings in the previously
reported human study, it was proposed that during early learning, cathodal tDCS,
known to decrease excitability, would lead to improved performance particularly at
high task load levels, while anodal and sham tDCS would not. This hypothesis was
not in support of the MiB model, such that more excitability is not necessarily better
and the direction of excitability change depends rather on the basal brain activity in
order to produce performance benefits.

In the study discussed below involving a rat model, we set out to examine the
efficacy of tDCS over the frontal cortex of rats on visuospatial working memory,
long-term memory and skill learning in an allothetic place avoidance alternation
task (APAAT), in which rats must actively avoid a place where shock is presented
(Dockery and Wesierska 2010). Related active allothetic place avoidance paradigms
(Fig. 8.5) have shown the task to be hippocampal dependent (Cimadevilla et al.
2001) and the APAAT is associated with prefrontal activity due to its demand on
working memory. The APAAT consists of four 5 min conditions: habituation (no
shock), two place avoidance training intervals with shock and, after a 5 min delay,
a retrieval test (shock inactivated). Over three consecutive days (D1, 2, 3), prior
to behavioral training, freely behaving rats received 30 min of 200 �A of tDCS
over the frontal cortex (Fig. 8.6), which is thought to increase (Anodal n D 15) or
decrease (Cathodal n D 13) neuronal excitability (Liebetanz et al. 2009a) relative
to control rats (n D 12). For each training day, the location of the shock sector was
alternated. The long term effect of stimulation and training on behavior was tested
without tDCS on D21.

Performance improved with place avoidance training, within daily sessions as
indexed by a decreased number of entrances (F 6,228 D 4.17; P D 0.0004) (Fig. 8.7).



8 The Human Experiment: How We Won’t Win the Rat Race. . . 81

Fig. 8.5 A figure modified from Bubenikova-Valesova et al. (2008) shows a schematic represen-
tation of the place avoidance set-up. In (a), the arena is depicted located in a room in which salient
room-based cues are presented. Via a diode on the periphery of the arena and another on the rat’s
back, the rat’s trajectory can be recorded and monitored by a camera mounted on the ceiling.
Thereby coordinates in a 2-D frame, both according to the arena and the room frames can be
registered by a computer program (Track Analysis, Bio-signal Group, Brooklyn, New York) and
a monitor located in another room. In (b), a schema depicts the aerial view of the to-be-avoided
sector (e.g. 45ı sector) and in (c), a photo depicting the scale of the rat on the 80 cm diameter
arena relative to the to-be-avoided sector. The arrows, depicted in segments (a) and (c), represent
the movement of the arena when the active place avoidance task is being employed

The complexity of the task was ensured by a continuously altered shock sector
location each day and was supported by the results, which show that they avoided
better on D2 than on D1 and D3 (ENTR: F 2,76 D 5.41; P < 0.006; D1 > D2 < D3,
P < 0.004). These results likely express poor performance in the naïve state (D1)
and higher load on D3 from exposure to previous shock sectors on D1 and D2.
Here, D2 represents the optimum for having advantages from task experience and
still a moderate task load. Improved performance was also found within sessions in
which skill learning (not depicted) occurred as shown by a low number of shocks
per entrance during the second training interval (F 3,114 D 39.39; P < 1 � 10�16;
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Fig. 8.6 Experimental set-up
with transcranial direct
current stimulation (figure
from the supplementary
material in Dockery et al.
2011). The epicranial
electrode (target) was plugged
into the cannula fixed over the
frontal cortex, and the second
electrode was strapped to the
rat’s back by a latex jacket.
The constant current was
supplied by a portable
stimulator (model: CX 6650,
Rolf Schneider Electronics,
Gleichen, Germany)

Fig. 8.7 Working memory (partial data from the supplementary material in Dockery et al. 2011).
Working memory in the place avoidance task is presented as the number of entrances (ENTR) in
reference to the sector to-be-avoided. Values are presented as grand averages ˙ SEM according to
group, day and training condition. The post hoc results, marked by asterisks, were equivalent to:
***P < 0.001. The grey bars indicate an active shock sector. On day 21 (D21) the unfilled symbols
indicate that tDCS was not administered
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ha > t1 > t2 < ts D t1; P < 0.01). This means that even though rats must newly
acquire the location of the shock sector for each day, their ability to avoid the sector
(and not just escape), once they know where it is, improved with training for each
session. This ability is referred to as cognitive skill learning.

There is an effect of day on skill learning in which performance is optimal on
D2 (F 2,76 D 7.50; P < 0.001; D1 > D2 < D3; P < 0.002). The long-term benefits of
brain stimulation by tDCS on early learning were found on D21 (no tDCS) in rats af-
ter cathodal stimulation; the results indicate that these rats performed better with less
entrances (F 2,37 D 3.61; P < 0.036; tDCSa D tDCSc < Contr, P < 0.07) and fewer
shocks per entrances (F 2,38 D 4.67; P < 0.015; tDCSa D tDCSc, tDCSc < Contr,
P < 0.02) during the training intervals than control rats. This suggests that by pairing
a highly cognitively demanding task with cathodal frontal tDCS (thought to decrease
cortical excitability) during training/early acquisition, later performance (without
stimulation) will show advantages. The appearance of latent effects even while no
significant differences were found during the training is unusual. It is intriguing in
light of the course of long-term plasticity changes with learning and, conversely,
with regard to the delayed effects of insult manifesting in neurodegenerative
disorders.

Our results indicate that complex cognitive functions, which are frequently
associated with pathology in various human diseases and disorders, are captured in
our rodent paradigm and that these functions can be altered by tDCS with long-term
benefits to performance. This supports the plausibility of neuroenhancement in
healthy humans and rats. The cumulative effects of tDCS on visuospatial working
memory and skill learning in rats suggest that, as in humans, they are phase-
dependent (requiring time and experience) and polarity-specific. Further, since
cathodal tDCS conferred benefits, especially under highly novel and highly demand-
ing conditions, there may be a role for exogenously decreased frontal excitability,
which may temper the high arousal associated with the task novelty, high load,
brain stimulation itself or foot shock. Perhaps the nootropic potential of tDCS of
the frontal cortex on spatial memory and learning operates via a kind of anxiolytic
effect of inhibitory stimulation on the PFC activity. Based on current literature, this
would be particularly advantageous during early acquisition/novelty and under high
task demand (Salehi et al. 2010).

8.3 Discussion and Summary

Two major findings emerge from the results: (1) the phase of learning/memory and
(2) the level of task load (at least in humans) are important determinants of the
efficacy of tDCS effects on frontal cortex function. These findings indicate that the
parameters of tDCS (current strength, duration of stimulation, polarity) alone do not
determine how the current will alter function due to neuronal excitability changes in
the (pre)frontal cortex in healthy young adults and rats. The results also suggest that
the existing state of the dynamic system that is targeted must be determined in order
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to establish which direction of tDCS-induced changes constitutes an enhancement
leading to optimization. Otherwise, the risk in driving the system in the wrong
direction is plausible, which is likely due to homeostatic mechanisms. Here, the
phase of learning was determined across sessions for humans (same test, 1 week
inter-trial interval) and also within sessions for rats (novel task condition each day,
1 day inter-trial interval). In human planning performance, the phase- and polarity-
dependent effects were most apparent for the more difficult problems.

The idea that the existing activity state of the PFC (novelty/stress vs. learned
state; high arousal vs. low arousal) determines which direction of activity changes
affect performance benefits, is in contrast to commonly held ideas that tDCS-
induced excitability increase would statically lead to performance benefits, while
decreases would lead to null or negative effects. These assumptions are based on the
MiB model, that is, that more excitability would result in higher performance gains
when the stimulated area is needed for the given task. The results reported here
suggest that the MiB model does not always apply, at least not to brain stimulation
of the (pre)frontal cortex and function in novel PFC-related tasks.

In rats, phases of learning and memory for a spatial learning task (i.e., ac-
quisition, delay, and retrieval) have been associated with changes in the amount
of extracellular dopamine in the mPFC (Phillips et al. 2004). The PFC may
differentially modulate distinct phases of visuospatial learning (Rinaldi et al. 2007).
The DLPFC is the most crucial site for dopaminergic effects on cognitive functions
(Braver and Cohen 2000; Cools et al. 2002) that are associated with endogenous
DA release (Aalto et al. 2005; Phillips et al. 2004). This seems appropriate
since dopamine (DA) is a neuromodulator implicated in synaptic mechanisms
mediating cognitive functions such as attention, learning, memory formation and
reward behavior. The plasticity of corticostriatal circuitry and dopamine levels are
differentially modulated during different learning phases, with the activity of DA
neurons decreased after extensive training compared to the early stages of learning
a novel action (Costa 2007). Dopamine release increases during acquisition of novel
information (Goto and Grace 2005; Lemon and Manahan-Vaughan 2006), while,
conversely, subsequent presentations of a novel stimulus lead to its down regulation
in the PFC (Wilkinson et al. 1998).

In humans, working memory capacity increases with training, which yields
plasticity of dopamine (D1) receptor densities and brain activity pattern changes
(McNab et al. 2009; Klingberg 2010). Concerning the phase-dependent tDCS
results, there is much experimental evidence to support the relevance of previous
experience of a particular cortical region in constraining the subsequent response
to tDCS in a homeostatic manner (Ridding and Ziemann 2010). Our findings stand
in contrast to tDCS of the motor cortex, in which increased excitability by anodal
tDCS enhances motor performance, while cathodal tDCS reduces improvement
in skill acquisition (Vines et al. 2006); in our studies, the behavioral effects of
the excitability changes seem to depend on the pre-existing state of the cortex
in relation to previous experience and, possibly, arousal. State-dependent effects
of tDCS on motor cortex excitability have been shown when pharmacological
substances were introduced. For example, anodal tDCS was found to have reverse
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effects, inhibiting motor cortex excitability, with L-dopa administration (Kuo et al.
2008). This suggests that more excitability does not necessarily facilitate enhanced
plasticity. Furthermore, dose-dependent impairment by a DA D2-like agonist on
tDCS-induced motor cortex excitability changes was found, in which “impairment”
referred to both blunted plasticity and to a reversal of excitability changes, such as
inhibition induced by anodal tDCS at 0.125 mg or excitation by cathodal tDCS at
1.0 mg (Monte-Silva et al. 2009). Besides pharmacological modulation, seemingly
paradoxical effects of tDCS on the occipital lobe were found on visual-evoked
potentials and attributed to the duration of the polarization and the stimuli used
(Accornero et al. 2007). These findings suggest that tDCS stimulation can yield
different effects, which are not always enhancements that lead to improved function.

According to the Yerkes-Dodson law, performance improves with increases in
arousal level; however, beyond a certain optimal medium point it has deleterious
effects (Yerkes and Dodson 1908). This inverted U-shaped relationship exists
between task performance and the beneficial effects of dopamine agonists on
cognition (Kimberg et al. 2001). Seamans et al. (1998) showed that in rats, working
memory depends on the maintenance of an optimal range of DA activity in the
medial PFC and that there is phase specificity by selective disruption of behavior
with DA receptor blockade. In a PET study, Parkinson’s patients, with known
DA disturbance, showed altered activity and predominant use of explicit memory
strategies to acquire the cognitive skill underlying TOL planning performance at a
lower rate of accuracy (Beauchamp et al. 2008). Single-photon emission computed
tomography imaging of striatal dopaminergic deficits have been linked to both
poor TOL performance and depressive mood (Rektorova et al. 2008). Furthermore,
dopamine has been found to modulate task-related fronto-striatal activation and
default mode network deactivation in TOL performance (Nagano-Saito et al. 2009).

Not only was learning phase found to be important, but in these studies, task
difficulty was also a factor influencing the effects of brain stimulation on cognitive
functions. Interestingly, both new situations and harder tasks tend to increase an
individual’s arousal levels, which relate to activity in the PFC. The level of difficulty
of a task influences the connectivity of the brain areas involved in working memory
(Rissman et al. 2008). The importance of task load (and associated brain structures)
on the MiB model is not trivial, as the inverted U-shape function is thought to be
representative for difficult, but not easy tasks since those follow a linear relationship
of brain activity and performance (Salehi et al. 2010). This, then, could clearly
influence the impact of any stimuli (or brain stimulation) that alter the excitability of
the (pre)frontal cortex on cognition. These can include brain stimulation, stressors,
mood or prior experience. The impact of these can be greater when task load is
higher, as shown by the greater effects of stress on spatial learning and memory in
rats when reversal learning was introduced (Salehi et al. 2010).

Apart from learning and memory (Baldi and Bucherelli 2005), there are other
factors which modulate an organism’s physiology according to an inverted-U
shaped dose response curve. This means that both too much and too little are
associated with poor performance and in common parlance this is referred to as
homeostasis (Chrousos 2009). The body’s response to stress can influence the
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Fig. 8.8 The relationship between prefrontal activity levels and higher level cognitive function
follows an ‘inverted U-shape’ in which only moderate activity results in optimal performance.
Data suggest that the likelihood of tDCS of the prefrontal cortex to affect gains or detriments in
cognitive performance is related to the existing activity level of the prefrontal cortex, which is
known to relate to factors such as novelty, challenge and stress

activity of the prefrontal cortex. The study by Salehi et al. showed that in rats
the inverted-U shaped relationship between stress and cognitive functions is most
evident during early acquisition as opposed to in over-trained conditions (Salehi
et al. 2010). This suggests that the inverted-U shaped relationship is phase-specific.
According to Fig. 8.8, it is possible to see how knowing the state of a system, such
as prefrontal circuitry, can help determine which changes (direction, amount) can
drive it toward more optimal function.

Concerning tDCS effects, to date, no studies have been performed in order to
more directly determine extrastriatal DA modulation following acute tDCS of the
DLPFC with a specific focus on the prefrontal cortex. Another type of brain stim-
ulation, repetitive transcranial magnetic stimulation (rTMS), showed endogenous
dopamine changes (release) in the ipsilateral medial PFC, which were specific
to left DLPFC stimulation; these changes were determined by positron-emission
tomography (PET) (Cho and Strafella 2009). In the motor cortex, measurement of
DA modulation by tDCS using PET has also not been performed. However, DA
receptor activation by L-dopa showed nonlinear dosage effects on neuroplasticity
for non-focal (Monte-Silva et al. 2010) and focal (Thirugnanasambandam et al.
2011) brain stimulation; the effects indicate the need for an optimal DA level for
functional plasticity. Reversed or abolished effects of tDCS effects on excitability
were found depending on the L-dopa dosages. This suggests that the MiB model
does not apply to the interaction of the dopaminergic system and tDCS effects on
neural activity. Experimental data rather support the need for homeostasis of that
system. This could be more thoroughly tested in a rat model in which frontal cortex
dopamine release could be monitored throughout different learning phases, arousal
states and task difficulty levels, and in association with frontal tDCS.
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Dopamine has a neuroplasticity-modifying influence on tDCS effects (Kuo et al.
2008), which indicates that while the effects require a physiological concentration of
DA, a reversal of effects on excitability can occur depending on the DA level. More
is not simply always better. Extremely high or low DA concentrations, for example,
due to periods of stress, can alter the DLPFC network balance to incommensurate
inhibitory interneuron activation (Kroner et al. 2007). In the PFC, both deficient
and exorbitant levels of DA receptor stimulation, expressing an inverted U-shaped
function, impair working memory (Cools et al. 2008). Brain stimulation-induced
changes in excitability or learning processes themselves can cause inverse or
preventative effects on proceeding manipulations of neuronal excitability and
synaptic plasticity (Lang et al. 2004; Siebner et al. 2004; Ziemann et al. 2004;
Stefan et al. 2006). This model coincides with homeostatic plasticity, whereby low
background activity (e.g. pre-treatment with cathodal tDCS in an earlier session)
would enhance the associative plasticity related to learning (Nitsche et al. 2007),
whereas high excitability (e.g. anodal tDCS) would inhibit it. Likewise, the strength
of this homeostatic effect would diminish as learning reached asymptotic levels.
This representation of homeostatic plasticity stands in contrast to the MiB model.

In the described human study, for participants who were naïve to tDCS and the
TOL test, cathodal tDCS of the DLPFC facilitated acquisition of executive functions
as decreased excitability by exogenous stimulation paired with the endogenously
increased activation due to a novel task lead to benefits (Dockery et al. 2009). This
may be most important during initial learning because less experience allows for a
greater number of possible paths to reach the goal and, therefore, a higher likelihood
for error. It is possible that cathodal tDCS mediates its early beneficial effect through
noise reduction of neuronal activity by metaplastic regulatory dopaminergic activity.
Anodal tDCS may confer benefits by exogenously increasing DLPFC activity in the
later training phase when basal dopamine (DA) levels have receded, which causes
enhanced efficacy of active receptors. An exogenously-induced excitability increase
in healthy, naïve participants may not be beneficial during initial exposure to the
novel task because a kind of “overstimulation” could lead to excitotoxicity. Though
not determined for the PFC in a single session, anodal tDCS of the motor cortex was
found in association with decreased GABA while cathodal tDCS was associated
with both decreased GABA and glutamate (Stagg et al. 2009).

tDCS provides a tool to induce lasting improvements in cognitive function
(e.g. frontal lobe pathologies) and skill acquisition (e.g. learning disabilities) by
optimizing neural activity and thereby strengthening the connections associated
with compromised prefrontal-hippocampal circuitry or sub-optimal activity levels.
The results and theories presented here are not in favor of a general, More is
Better approach to brain stimulation of prefrontal-based functions. Translational
research aims to elucidate the nature of executive functions by using animal models
to investigate generally how they might be enhanced and later apply the findings
to humans. With these models it is possible to directly test for an inverted-U-
shaped dose response curve between PFC activity changes and dependent cognitive
functions. Future work should aim to increase knowledge about the mode of action
of beneficial tDCS effects on cognitive tasks by establishing the neurobiological
basis of tDCS-induced changes.
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8.4 Conclusions

The aim of neural enhancement is to improve cognitive function or mood. To
ensure that enhancement equates to improvement, valid tests are needed and must
be employed. Otherwise, the efficacy of the NE is unclear, as are the potential
safety hazards. With only the research examples given, it is clear that altering
brain activity in order to reach performance gains is not trivial or straight-forward.
When gains are achieved, the underlying mechanisms are not necessarily easy to
estimate or understand. While idealism drives technological advancement, in the
case of brain stimulation, it must be moderated by objectivity via empirical evidence
from scientific inquiry. Though the studies discussed here did not directly test the
physiological basis for the functional changes due to stimulation of the (pre)frontal
cortex, they laid the groundwork to directly test such theories. The results reported
suggest that the MiB model is not always the most fitting to achieve an optimal
performance level, and rather moderate activity is needed to support these high
level cognitive functions governed by the PFC. It is clear that rather than make
assumptions, direct testing, which requires time and resources, is necessary in order
to gain greater understanding.

One method currently engaged with the aim to test the fitness of a society’s
individuals, is the use of standardized assessment. Such types of assessment aim
to measure the capacities of students, in terms of abilities and skills, by a con-
structed basis of comparison for students of different backgrounds. The Programme
for International Student Assessment (PISA), organized by the Organisation for
Economic Co-operation and Development, presents PISA test results, which are
meant to reflect students’ knowledge and capabilities (OECD 2010). The test has
been developed to measure the extent to which education systems prepare students
for life. This then can help policy makers make informed decisions about how best
to “enable citizens to take advantage of a globalised world economy” (OECD 2010).
With the PISA results, much speculation has been observable in the media about a
country’s educational system falling behind, with the implied notion that high scores
on standardized tests correlate to students’ employability. The notion of MIB is
reflected by the Secretary General of the OECD, with the statement, “stay ambitious;
work harder to reach your full potential, no matter how you come out in the picture”
(Gurría 2010).

If working harder means studying longer and more intensely, the question is
whether it helps to enable citizens, in this case, by promoting effective learning and
memory in students. Is it necessary to determine the current state of the students
in order to determine which conditions will produce the best results? If so, this is
an alternative to focusing primarily on the quantity of work load. Furthermore, is
it important to verify whether a higher load translates to better learning or better
eventual employability? If we empirically know that more work hours or a higher
load do not necessarily lead to more desirable results, then what should change
about the expectations and also the structures of reward? It is also constructive to
determine which institutions are suited to make contributions and assert structural
changes to support reform.
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Responsibility for development in any evidence-based reform movement does
not lie solely on the government or social institutions. Individuals and small
collectives also make choices that determine behavioral outcomes. In the research
studies addressed here and for other NE methodologies, a question concerning the
role of autonomy remains. It is unclear whether NE is even possible without effort. It
is plausible that engagement may be a criterion for NE related to improved plasticity
in the executive functions, learning and memory. It is interesting that task difficulty
plays a role in the relevance of induced changes in PFC-dependent functions since
task load influences the connectivity of the brain areas involved (Rissman et al.
2008). Working memory is associated with fluid intelligence through common
neural circuitry, and processes related to attentional control, the ability to manipulate
abstract relations and maintain possible paths to reach goals (Jaeggi et al. 2008).
Previously, it was thought that intelligence was a fixed trait. However, training
of working memory, possibly through constant engagement of EF components,
has been found to transfer to fluid intelligence (Jaeggi et al. 2008). This training
itself requires attention and engagement. If the benefits on working memory are
viable only through active engagement of particular functions paired with some
form of NE, then NE may simply boost natural mechanisms. This is very relevant
considering the importance of brain plasticity for learning and memory. On the other
hand, if the mechanisms are in place, why are “healthy” participants not already
optimized? If one knows that an optimal state for EF, learning and memory exists,
then is it possible to train oneself to recognize and maintain such a state?

Considering the influence of government, institutions and media on work ethic,
the question is whether this More is Better model actually results in attainment of
goals. Does longer duration and higher intensity in work performance result in better
employment rates, more resources and better living standards? Does performance
depend on the type of work? This chapter addresses some consequences of applying
this model to a complex system such as the structure-function relationship between
the prefrontal cortex and executive function. Empirical data suggest that the MiB
model is inappropriate for higher level cognitive function. For human evolution
it is important to recognize that the MiB model is supported by rhetoric and
policy that in the short term drive norms towards skills being upgraded that do
not necessarily match the demand, and in the long term lead to an effete labor
force. More generally, applying the wrong model to such a homeostatic system as
high level cognitive function drives individuals, particularly those most vulnerable,
towards possibly irreversible structural damage and pathological function. This then
changes the demand for skills. Instead of promoting a model that may not be the
best fit to achieve aims of higher cognitive function, government bodies and social
institutions can constructively influence economic outcomes through incentives and
disincentives that support changes. These reforms would take into account the
current state of individuals in society and their workload in order to garner optimal
changes.

The popularity of neuroenhancement in the media, science and medicine should
not be discounted as it indicates affinity to the concept. Increased attention to the
topic is also of concern because it may correlate with a rise in prevalence rates since
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people can be influenced by the presentation of reasons to change their behavior
despite lack of supporting evidence (Larriviere and Williams 2010). The popularity
may indicate a perceived need for the (presumed) advance that neural enhancement
may provide. In social systems, due to natural selection, with increased demand
on higher cognitive functions, the capacity for such functions would be favored
and therefore behavior would be under pressure to follow suit. Both the lay public
and the professionals involved in the topic are subject to pressures of increased
performance demand. As the renowned developmental psychologist Piaget pointed
out, we are unable to recognize the stage of development that we are currently
in. While a biological system such as the human brain has natural breaks (e.g.
GABAergic system), it seems humans are poor at estimating the impact of when
too much is too much, when more in not necessarily better. It appears that despite
our evolving (pre)frontal cortex, we are not always making decisions that lead to
improvement by employing enhancement.

Despite the enthusiasm for an “enhancement society”, as the current Chancellor
of Germany once said, “In the long term, ‘progress’ works against us if it continues
to be detrimental to nature” (Merkel 1998). This, of course, applies not only to the
earth upon which we live but also to the body and mind that make us who we are.
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Chapter 9
Better Brains or Bitter Brains?
The Ethics of Neuroenhancement

Kirsten Brukamp

Abstract The topic of enhancement emerges as a novel, contemporary problem
in medical ethics. In particular, neuroenhancement reveals itself as a challenging
subject due to the advancements of neuroscience. At present, pharmacological
neuroenhancement is widely debated, but only scarce empirical data exist regarding
its prevalence. Arguments for and against neuroenhancement relate to various
disciplines, such as medicine, anthropology, sociology, and classical ethics. Medical
considerations caution against the use of pharmaceutical neuroenhancers because
of medical risks, the lack of evidence-based medicine, and financial challenges to
health care systems. Perspectives on neuroenhancement from the humanities involve
the concepts of human nature, virtue ethics, liberty, and justice. The purposes behind
neuroenhancement are disputable with regard to their social value. In conclusion,
neuroenhancement appears to remain a controversial phenomenon.

Keywords Neuroenhancement • Medical ethics • Medical risks
• Evidence-based medicine • Liberty • Justice

9.1 Overview

This short overview summarizes the contents of the paper and provides the
section titles in parentheses: A brief outline sketches potential “Approaches in
Medical Ethics” that help to address the moral problems of pharmacological
neuroenhancement. A pragmatic method is chosen in order to weigh arguments from
various standpoints. The introduction to “Definitions and Classifications” clarifies
the terminology related to neuroenhancement.
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The following subdivisions provide pro and con arguments from different per-
spectives and disciplines, such as medicine, anthropology, sociology, and classical
ethics. With regard to the medical field, the section “Medical Risks” argues against
the spread of pharmacological neuroenhancement because of medical compli-
cations, while the section “The Lack of Evidence-Based Medicine” highlights
the lack of evidence for the claim that neuroenhancement is beneficial. The
subsequent section, “Challenges to Health Care Systems,” discusses the potential
economic difficulties that desires for enhancement may bring about. Considering
the humanities, the section “Human Nature and Virtue Ethics” presents concepts that
critics of neuroenhancement frequently refer to in their arguments. The section on
“Debatable Purposes” sketches the differential purposes of neuroenhancing versus
recreational drug use, differences that are oftentimes not explicitly addressed in the
ethical debate. The section “Liberty and Justice” discusses fundamental concepts
in practical philosophy and points out how their application to pharmacological
neuroenhancement yields ambivalent results. Finally, the “Conclusions” recapitu-
late the considerations, which result in an overall rather skeptical assessment of
pharmacological neuroenhancement.

9.2 Approaches in Medical Ethics

Neuroenhancement increasingly proves itself as a relevant topic in society, and it
carries important financial implications with it. Neuroenhancement is a problem
for the discipline of medical ethics, and medical ethics is expected to fulfill the
following roles, among others:

1. to recognize topics of discussion in medical ethics that possess high relevance for
society as a whole and to inform the public about them,

2. to structure and summarize arguments in order to improve the level of delibera-
tions and make them more efficient, and

3. to provide a weighted conclusion or to give practical advice, when they are sought
after, based on the knowledge gained in the previous steps.

Approaches on how to tackle problems in medical ethics differ according to
the theories, values, and principles that are applied. One possibility is to begin
with an ethical metatheory, such as virtue ethics, deontology, or consequentialism
(Beauchamp and Childress 2009), and to develop a consistent system out of this
meta-theory to solve existing problems. However, this method has neither proven
practical nor efficient in the discussion of clinical case studies. As a result, the
approach of principlism has become a strong and well-known current in modern
medical ethics. According to principlism, a few predominant and far-reaching
principles appear to serve as excellent means for balancing the interests of patients,
namely the principles of autonomy, beneficence, non-maleficence, and justice
(Beauchamp and Childress 2009).
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In bioethics, as elsewhere, people tend to dwell on the apparent dichotomy
between conservative and liberal positions. These respective positions may be
summarized succinctly and colloquially as “It is best that people stay as they
were” versus “Let the people decide for themselves.” Nevertheless, opinions in
the neuroenhancement debate, as with other bioethical topics, are not necessarily
divided according to the highly superficial stereotypes of these dichotomous
positions (Parens 2005).

Here, the focus will be on discourse and pragmatism (Racine 2010) in order
to reach actual answers to practical questions. Some specific ones arising from
the topic ask: Should people use pharmacological neuroenhancement? Should
neuroenhancers be over-the-counter medication? Should physicians prescribe phar-
macological neuroenhancers? How should the consequences be dealt with legally,
ethically, and financially? In the following sections, after an introductory clarifica-
tion of terms, pro and con arguments from different disciplines and viewpoints will
be presented in order to arrive at a credible conclusion.

9.3 Definitions and Classifications

Enhancement comprises strategies to improve one’s bodily appearance or func-
tioning by medical means, although the client is healthy and not considered a
patient. This latter judgment occurs relative to a presumed objective standard
of normalcy, which is, of course, debatable, culture-specific, and ever-changing.
Medical knowledge is utilized outside the classical medical system, and enhance-
ment transcends the typical medical purposes of therapy, prevention, rehabilitation,
and palliative care. The desire for enhancement is subjective, and it aims at
personal satisfaction and mood improvement. Examples include aesthetic surgery,
doping with performance-enhancing drugs in sports, and anti-aging medication.
Neuroenhancement is correspondingly an enhancement concerning the nervous
system. Given that potential options for neuroenhancement are still in develop-
ment, two preliminary ways of classification currently make sense (Brukamp and
Groß 2012):

1. Functions: Neuroenhancement may be geared towards diverse functions of the
brain. In particular, the following pursuits are feasible:

1.1. Cognitive enhancement: Its goal is to improve wakefulness, attention,
concentration, intelligence, memory, and executive functions. Examples for
medication candidates include methylphenidate, modafinil, anti-dementia
medication, and amphetamine derivatives.

1.2. Mood enhancement: Its aim is to brighten emotional states. Examples are
selective serotonin reuptake inhibitors (SSRIs), such as fluoxetine.

1.3. Moral enhancement: It is meant to improve social behavior, and one of its
presumed mechanisms of action is to increase a subject’s empathy for oth-
ers. Candidates include oxytocin and 3,4-methylenedioxymethamphetamine
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(MDMA), the latter of which possesses an additional mood enhancement
component. Nevertheless, at present, medical knowledge is insufficient to
precisely utilize potential moral enhancers for this particular purpose.
Therefore, moral enhancement to improve social behavior remains
speculative overall.

1.4. Various effects: Moreover, some neurotropic medications have been noted to
lead to extraordinary sensory impressions and transient feelings of pleasure.
Others increase the pain threshold in healthy individuals. Many medications
that act on the central nervous system may be regarded as neuroenhancers
depending upon the purpose and the context in which they are used.

2. Methods: Neuroenhancement may involve varying techniques and devices. Only
a subset of them is debated because of moral concerns. In a broad sense, the term
“neuroenhancement” also refers to such innocuous methods as sufficient sleep,
adequate nutrition, physical exercise, the use of mnemonic techniques, and brain
training. Since these methods cause no or few moral problems, they are neglected
in the ethical discussion. However, the moral issues of the following types of
neuroenhancement in the narrow sense have been recognized:

2.1. Pharmacological enhancement: At the present time, the use of medication
remains the most frequent strategy for attaining neuroenhancement. The
drugs utilized either originate from medication intended for therapeutic
purposes, or they stem from illegal substances.

2.2. Non-invasive technology: An enhancement potential may exist for
transcranial stimulation techniques that are currently in development, such
as transcranial magnetic stimulation (TMS) or transcranial direct current
stimulation (tDCS).

2.3. Implanted technology: Neuroenhancement might also involve invasive tech-
nology in the future, e.g. in the format of brain implants.

In the following, only pharmacological neuroenhancement will be specifically
addressed because this approach currently has the highest prevalence. Still, most
arguments can be extrapolated and modified in order to apply to the other ethically
controversial means of neuroenhancement as well.

9.4 Medical Risks

From a medical perspective, neuroenhancement possesses indisputable risks. Con-
sequently, medical considerations inevitably give rise to counterarguments against
its use (Brukamp and Groß 2012). Potential risks of pharmacological neuroenhance-
ment include the following:

1. Side effects: Every medication has a characteristic side effect profile. Although
some side effects may be negligible or acutely tolerable, long-term effects
cannot reliably be predicted for the vast majority of novel pharmaceutical
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agents. One difficulty in estimating long-term effects stems from the fact that
the mechanisms of action are oftentimes not fully understood. The effects of
neurotropic medications cannot usually be switched off immediately by simply
stopping the medication. Depending on the substance, the effect may cease only
after several days. For most neuropharmaceuticals in medical use today, it is
dangerous to not use a gradual dose reduction in order to taper or fade out the
medication.

2. Risk of addiction: Some medications show a high potency to induce physical or
psychological dependence.

3. Loss of efficacy over time: In some cases, medications lose their therapeutic ef-
fects during prolonged use. Higher and higher doses, or therapeutic combinations
with other medications, are then required to achieve the same effect. Undesirable
side effects can be augmented this way.

4. Overestimation of one’s own abilities: Some medications do not improve
objective performance, but they merely induce the subjective impression of
better functioning instead. Modafinil apparently shows this effect: In a study,
experimental examinees were subjected to prolonged sleep deprivation. Subjects
with simultaneous modafinil use felt that their wakefulness increased although
their cognitive performance was not better, and they overestimated their own
abilities (Repantis et al. 2010b). This phenomenon provides a strong case against
neuroenhancement strategies because it may endanger the safety and health of
oneself and of others. For the same reason, alcohol is discouraged before driving,
or altogether prohibited in some jurisdictions, because users fail to realize their
own impairments and do not adjust their behavior accordingly in traffic.

Physicians’ safety concerns limit the prescription of neuroenhancers in practice.
A study found that primary care physicians in North American urban areas were
surprisingly uncomfortable with prescribing enhancers (Banjo et al. 2010):

[ : : : ] the most prominent concerns physicians expressed were issues of safety that were not
offset by the benefit afforded the individual [ : : : ] It has become routine for safety to be
raised and summarily dismissed as an issue in the debate over pharmacological cognitive
enhancement; the observation that physicians were so skeptical [ : : : ] suggests that such
a conclusion may be premature. Thus, physician attitudes suggest that greater weight be
placed upon the balance between safety and benefit in consideration of pharmacological
cognitive enhancement. (Banjo et al. 2010)

9.5 The Lack of Evidence-Based Medicine

Evidence-based medicine is a practice of medicine that is informed by documented
evidence for the efficacy of its interventions. The available evidence is ranked ac-
cording to well-defined categories of quality standards. In particular, meta-analyses
are appreciated most, followed by randomized and controlled trials, studies, reviews,
and expert opinions, in declining order of respect (Sackett et al. 1996).
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Reviews of empirical studies examined the potentially discernible effects of
methylphenidate, modafinil, and acetylcholinesterase inhibitors in healthy humans
(Repantis et al. 2010a, b). The conclusions were as follows: Methylphenidate im-
proves memory, and modafinil increases wakefulness, both under normal conditions
and after sleep deprivation, but the latter also potentially induces unsubstantiated
overconfidence in one’s own abilities (Repantis et al. 2010b). Aside from these
results, no valid inferences are possible due to a lack of data, specifically in the
case of acetylcholinesterase inhibitors (Repantis et al. 2010a; see also Chap. 3 by
D. Repantis, this volume).

This relative lack of evidence is disturbing in light of the quality measures for
medication that is intended for medical therapies: The later is typically tested in
randomized, controlled, double-blind trials, and it is compared to other medication
that has already been shown to be effective. Therefore, the hurdles are higher for the
new drug, and it has to be proven to be as valuable and successful in comparison to
an already established treatment regimen.

Pharmacological neuroenhancers probably possess relevant placebo effects.
Positive outcomes may not be caused by the supposedly active pharmaceutical
substance, but rather by the overall treatment conditions, including the psycholog-
ical sequelae that arise from the patient’s or client’s attributions or perceptions.
Such effects have even been demonstrated for antidepressants in severely depressed
patients (Kirsch et al. 2008).

Which criteria does medication have to fulfill in order to become fully accepted
in medicine and justified for reimbursement by health insurance companies? To
give an example, antihypertensive medication is, at first sight, assessed regarding
its ability to lower blood pressure. Nevertheless, this goal is not the only one
that needs to be achieved in order to count this medication among the truly
deserving, effective health care measures. For the latter, additional benefits need to
be shown. Antihypertensive medication should prevent the numerous complications
of elevated blood pressure, e.g. atherosclerosis, coronary artery disease, myocardial
infarction, cardiac failure, arrhythmia, stroke, and the ensuing medical fatalities.

Therefore, antihypertensive medication that merely lowers blood pressure is not
considered particularly valuable in scientific medicine. The prevention of severe
complications and fatalities are considered worthier goals. Long-term medical
studies aim at showing these benefits, and they require more time and labor in
order to prove these distant benefits. For the overall assessment, minor short-term
effects need to be neglected in favor of significant beneficial or detrimental long-
term outcomes.

An application of this concept from evidence-based medicine to pharmacological
neuroenhancers provides a very strong challenge to their use (Brukamp and Groß
2012). First of all, enhancing short-term effects are far from obvious at this time.
Even if these were shown, the neuroenhancers might still not possess the profound
positive medium-term or long-term effects on the quality of life that their proponents
envision. The likelihood is rather low that scientific studies will demonstrate
that neuroenhancing medications mediate long-term enhancement across cognitive
modalities, improve grades and careers overall, and lead to an entirely more

http://dx.doi.org/10.1007/978-94-007-6253-4_3
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desirable life. According to the principles of evidence-based medicine, all these
benefits would need to be proven in comparison to or on top of other, already widely
accepted and utilized strategies with lower risks.

9.6 Challenges to Health Care Systems

The desire for enhancement poses a challenge to health care systems because of its
potential to deplete assets. Consequently, enhancement might be rejected for this
reason. Health care systems are primarily responsible for taking care of patients
with medical conditions who need help in deserving situations. When resources
are limited, the majority of these resources should be channeled to needy patients.
Enhancement endeavors, and neuroenhancement in particular, may divert financial
resources away from the classical medical systems as such. For example, additional
expenses arise from dealing with complications of pharmaceuticals:

[ : : : ] the additional demand for healthcare services needed to mitigate the overall impact of
widespread non-medically indicated uses of prescription drugs may place further pressure
on current professional and healthcare resources. (Racine and Forlini 2009)

Physicians invest personal resources in the dyadic physician-patient relationship
in terms of time, attention, and interest. Addressing enhancement may distract
these personal resources away from physicians’ priorities. Such a distraction would
occur if physicians followed a recommendation like “Neurologists should respond
to a request for neuroenhancement as they would respond to a chief complaint.”
(Larriviere et al. 2009) This recommendation is prominently called “guidance for
physicians” by its inventors (Larriviere et al. 2009). The advice seems particularly
at odds with the following concurrent statement: “The liability risks associated
with prescribing medications for neuroenhancement are uncertain.” (Larriviere et al.
2009) Such liability risks leave physicians in a weak legal position when they
actually support their patients’ desire to enhance.

The neuroenhancement debate calls attention to the problem that commercial
interests encroach on the traditional act of prescribing medication, which is initiated
by the physicians, not the patients. In light of the poor medical evidence in support
of neuroenhancers, some pharmaceutical companies attempt to replace objective
information with marketing. Direct-to-consumer advertising (DTCA), also called
direct-to-consumer marketing, is well-established in the United States of America
and in New Zealand. It entails direct advertising of pharmaceutical drugs to
consumers, instead of to physicians only. The introduction of some types of direct-
to-consumer advertising in Canada has been met with considerable criticism. Its
economic potential is estimated as high, and its opponents argue that a significant
rise in broadcast advertising results in higher spending on medication (Mintzes et al.
2009). Direct-to-consumer advertising does work in the way that it was intended:

Our results suggest that more advertising leads to more requests for advertised medicines,
and more prescriptions. If DTCA opens a conversation between patients and physicians, that
conversation is highly likely to end with a prescription, often despite physician ambivalence
about treatment choice. (Mintzes et al. 2003);
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Direct-to-consumer marketing of self-referred imaging services, in both print advertise-
ments and informational brochures, fails to provide prospective consumers with compre-
hensive balanced information vital to informed autonomous decision making. Professional
guidelines and oversight for advertising and promotion of these services are needed. (Illes
et al. 2004)

9.7 Human Nature and Virtue Ethics

Critics of neuroenhancement frequently refer to the value that lies in human nature.
Key principles of such arguments are the maintenance of, or search for, authenticity,
truth, originality, personality, and identity as a human being (Brukamp and Groß
2012). The use of pharmacological neuroenhancers is perceived as deception,
self-deception, forgery, or cheating. According to this position, neuroenhancement
merely results in an imitation of traits that should be formed by natural means and
that are only considered valuable if they have a natural origin. An example for such
an argument reads as follows:

As the power to transform our native powers increases, both in magnitude and refinement,
so does the possibility for ‘self-alienation’ – for losing, confounding, or abandoning our
identity. I may get better, stronger, and happier – but I know not how. I am no longer
the agent of self-transformation, but a passive patient of transforming powers. Indeed,
to the extent that an achievement is the result of some extraneous intervention, it is
detachable from the agent whose achievement it purports to be. ‘Personal achievements’
impersonally achieved are not truly the achievements of persons. (The President’s Council
on Bioethics 2003)

In contrast, an argument in favor of neuroenhancement relies on a different
anthropological assumption about human nature: Humans constantly seek self-
improvement. This quest to improve oneself appears as a seemingly incontrovertible
human trait, as a core value for humans. Enrichments in daily life are generally
accepted, such as measures to increase comfort and bodily embellishments. Merely
sticking with the biologically given facts could then equate to an is-ought fallacy
in the moral realm. Therefore, the proponents of neuroenhancement argue that
medications are just an extension of the methods by which the same goals are
pursued. The target of self-improvement remains the same, while the means are
broadened to include pharmaceutical support (Galert et al. 2009). The following
citation gives an example of such a position:

Education and training [ : : : ] may be labeled as ‘conventional’ means of enhancing
cognition. [ : : : ] By contrast, methods of enhancing cognition through ‘unconventional’
means [ : : : ] are nearly all to be regarded as experimental at the present time. [ : : : ]
They may eventually come to have important consequences for society and even, in the
longer run, for the future of humankind. [ : : : ] From [ : : : ] a comprehensive viewpoint,
the inadequacies of some aspects of the current regulatory and policy framework become
apparent, as it treats different modes of enhancement differently even though, arguably,
there is no good justification for doing so. (Bostrom and Sandberg 2009)
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Nevertheless, this latter argument is challenged by the fact that people frequently
arrive at logically separate moral judgments about ends (or goals) versus means.
This distinction has been widely defended in general normative ethics for a
long time.

According to virtue ethics, morality originates from within. It depends on a
person’s personality, her formed habits and persistent traits. Character is more
important than individual actions. While good behavior is generally time-invariant,
it can be adapted to situations. In its classical form, virtue ethics goes back to
Greek and Roman times, but it has seen a successful revival in recent decades.
A related contemporary concept is the pursuit of self-improvement by natural
means. Bettering one’s habits can strengthen one’s self-esteem and bring about
greater satisfaction and happiness. This process influences and gradually constitutes
one’s identity. The methods of forming habits can take on manifold formats: behav-
ioral practice, cognitive training, reflective reasoning, sports, sleep, or meditation.
These ways of shaping behavior are socially widely accepted and have been used
across cultures and time.

Supporters of virtue ethics and natural self-improvement ascribe value to the pro-
gressive shaping of behavior, to striving for improvement and perfection. Positive
changes are achieved by gradual movements in the right direction. On the contrary,
pharmacological neuroenhancement is regarded as an external, artificial measure
that merely serves as a means of self-deception. Consequently, it is customarily
rejected.

One counterargument to the latter position asserts that enhancement would
be recommendable in the format of moral enhancement, even if natural self-
improvement surpassed pharmacological cognitive and emotional enhancement.
Regarding moral behavior, the thresholds and obstacles for achieving behavioral
corrections are usually much higher than for cognitive and emotional contexts.
However, this argument is invalid because moral enhancement concerns only
specific subgroups of the population that are amenable to therapies proper:

At present, the improvement of social behavior is only desirable and advisable
for people with significant impairments in their moral fabric. This applies pre-
dominantly to criminal offenders who commit crimes because of an underlying
psychiatric disorder associated with aggression, such as an anti-social personality
disorder (American Psychiatric Association 2000; World Health Organization
2007). In these cases, an offer of medication, in addition to or instead of other
retaliation measures, may be beneficial for both themselves and society as a
whole.

Such an approach is not wish-fulfilling enhancement, though. Rather, it is a
medically justified treatment since personality disorders constitute psychiatric diag-
noses with clear-cut medical treatment options (American Psychiatric Association
2000; World Health Organization 2007). In short, therapies targeted against criminal
behavior as part of psychiatric disorders need to be correctly designated as moral
treatments, not moral enhancements.
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9.8 Debatable Purposes

Supporters of neuroenhancement often emphasize the common desire to pursue
success. The concept of success is certainly subjective, and humans search for
success in a number of different ways, for example through competition. Pharma-
cological neuroenhancers promise apparent advantages for competition in schools,
at universities, or at work. An additional motive for use is the goal to experience
pleasure and fun, e.g. by refueling energy for partying and dancing for many hours
in a row. In such instances, those who do not use neuroenhancers are then regarded
as socially inept or potential failures.

Survey studies found an association between poor performance and neuroen-
hancer use (Franke et al. 2011). This phenomenon seems to suggest that un-
derachievers feel more pressure to utilize medications than the top of the class.
However, an alternative interpretation proposes that a group somewhat disadvan-
taged from the outset is inclined to use a variety of drugs at the same time,
including legal, illegal, and prescription drugs. Drugs may then lead to further
negative effects on users’ performance in school or at work. Overall, empirical
data on the prevalence of neuroenhancement are scarce (Hildt 2011). One informal
survey reporting a rather high prevalence (Maher 2008) does not meet the quality
criteria of research methods in empirical social science in order to draw meaningful
conclusions.

The pursuit of success can become strained. Some users of pharmacological
neuroenhancers seem to care mostly about self-interest, such as through competi-
tion, careerism, conformity, effort, work, and tangible achievements. Factors that
may be underrepresented in this framework are relaxation, release of tension, play,
individualism, and spiritual experience.

One important question in this context is: For which purposes do healthy people
use non-medical drugs voluntarily? The answer has apparently changed over time.
During the 1960s and 1970s, most people gravitated towards drug use for relaxation
purposes. Some of them sought a spiritual element that would help them to identify
meaning in their lives. One goal was to display disdain with the mainstream
culture. Drug use seemed to open up an alternative to the perceived restrictions
and limitations in society. To some followers, it promised to provide a break from
conformism and from the hunt for power and money. Doubts remain whether these
expectations were fulfilled, in light of the side effects of illegal drugs.

A look at the purposes for neuroenhancer use today shows a completely different
picture because these purposes are, in part, contrary to those of recreational drugs.
Neuroenhancers supposedly enable people to better comply with the demands of
the mainstream attitudes on achievements in school, academia, and the workplace.
Consumers wish to attain common, widely accepted goals. For example, self-
perceived underachievers seize apparent opportunities in order to integrate more
completely into society.

The discrepancy between these two groups of voluntary drug users leads to
the question whether both purposes have their respective value, depending on
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the context. In some situations, people want to exercise their individualism by
distinguishing themselves from the mainstream, whereas others seek to achieve a
high level of success in order to adhere to the norms of the predominant culture. In
any event, the discrepancy shows that the fashions of drug use are culture-relative
and change with time. This phenomenon may instill a sense of caution against
pharmacological neuroenhancement.

9.9 Liberty and Justice

One of the major arguments in favor of pharmacological neuroenhancement, which
has frequently been put forth, is the argument of liberty. Personal autonomy in the
setting of democratic freedom should guarantee individualism and the pursuit of
distinct goals. The conclusion is that everyone may decide for herself whether or not
to use neuroenhancement. Proponents then take a “why not?” position and support
a so-called responsible version of drug use (Metzinger 2006; Greely et al. 2008).

Nevertheless, in democratic societies, legitimate interests of others place limita-
tions on the unconstrained pursuit of individual goals. Which arguments may tilt the
balance against the acceptance of pharmacological neuroenhancers?

One argument relies on the concept of distributive justice (Brukamp and Groß
2012). It claims that personal financial resources determine access to neuroenhanc-
ing medication. If neuroenhancers indeed conferred advantages, wealthy groups in
society would gain more such advantages. In contrast, the proponents of pharmaco-
logical neuroenhancement assert that it would help to create equal opportunities
because it corrects injustice sown by distinctive biological traits. In reply, the
opponents propose that this view ignores social inequalities and their root causes.
The following quotation, actually phrased by supporters of neuroenhancement,
illustrates the difficulties with it from the perspective of distributive justice:

Whether the cognitive enhancement is substantially unfair may depend on its availability,
and on the nature of its effects. [ : : : ] If cognitive enhancements are costly, they may
become the province of the rich, adding to the educational advantages they already enjoy.
[ : : : ] Policy governing the use of cognitive enhancement in competitive situations should
avoid exacerbating socioeconomic inequalities [ : : : ] In developing policy for this purpose,
problems of enforcement must also be considered. In spite of stringent regulation, athletes
continue to use, and be caught using, banned performance-enhancing drugs. (Greely
et al. 2008)

A further argument against pharmacological neuroenhancement asserts that
social pressure may cause it to spread from small groups to larger groups and
maybe even to the majority of the population, despite its potential risks and
complications. Such a coercion phenomenon particularly applies to vulnerable
groups (World Medical Association 1964/2008), such as children. Some candidate
pharmacological enhancers like methylphenidate are used to treat diseases with
established medical diagnoses in children, such as attention-deficit hyperactivity
disorder (ADHD). Nevertheless, this therapeutic use cannot readily lead to the
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conclusion that a use in healthy children for enhancement purposes is either safe or
desirable. Neuropsychological studies reveal that the brain’s vulnerability changes
over time. Tampering with natural development without a proper medical reason
may result in long-term effects that cannot be foreseen at this time.

As a vulnerable group (World Medical Association 1964/2008), children merit
special attention and protection. They are not capable of informed consent, and
they are subject to their parents’ surrogate decisions. Schoolteachers may persuade
well-meaning, but naive parents to comply with perceived social standards, thereby
exerting social pressure on parents to have their children use neuroenhancers. The
following citations illustrate ethical difficulties with neuroenhancement concerning
children in particular:

Behavior-modifying agents would allow parents, teachers, or others to intervene directly
in a child’s neurochemistry when that child behaves in a way that defies their standards of
conduct. In some cases, the children clearly benefit; in other cases, they do not. In all cases,
the use of such drugs to shape behavior raises serious questions concerning the liberty of
children. (The President’s Council on Bioethics 2003);

Schools should be prevented from coercion [ : : : ] into adopting stimulants for enhancement
purposes. (Singh and Kelleher 2010)

9.10 Conclusions

Neuroenhancement, as a topic in medical ethics, is worthy of careful consideration
for two reasons: First, it is a specific example of enhancement, a concept that
will probably be discussed even more intensely in the future, due to the fact that
increasingly efficient medical systems provide an apparent excess of resources.
These resources could either be utilized for enhancement purposes that benefit some,
or they could improve general health standards for the general population. Second,
results from neuroscientific research provide insight into the functioning of the brain
and challenge human identity. Basic research results from cognitive psychology and
neuromedicine are beginning to yield options for translation into medical practice.

Arguments, both those in support of and those opposed to neuroenhancement,
relate to various disciplines. From a medical standpoint, several perspectives justify
a critical stance, be it because of medical risks, deficits in evidence-based medicine,
or challenges to health care systems. Considering society as a whole, skeptical
arguments also stem from anthropology, sociology, and classical ethics, and they
touch on the concepts of human nature, virtues, purposes, liberty, and justice. In
conclusion, neuroenhancement should be discouraged at present.

Consequently, the specific answers posed at the beginning may be answered
as follows: Pharmacological neuroenhancers should not become over-the-counter
medication, and physicians should refrain from prescribing them as neuroenhancers
at the present time. The pressure is on the proponents to demonstrate medical
evidence for beneficial effects. In addition, they ought to present legal and financial
plans for how to potentially employ neuroenhancers under certain circumstances.
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Questions remain regarding how the issues of distributive justice and social
coercion can be resolved and which agencies in health care systems will pay for
neuroenhancement and deal with ensuing medical side effects and complications
in society. On the other side, opponents need to draw attention to the numerous
problems with neuroenhancement, which relate to multiple fields such as medicine,
anthropology, sociology, and classical ethics. These problems defy an easy solution.
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Chapter 10
Cognitive Enhancement – To What End?

Michael Hauskeller

Abstract If human enhancement consists in the making of better humans, then we
obviously need to have some idea of what “better” humans would be like and in
what respect they would be “better.” However, it can easily be shown that what
counts as better is in fact highly context-dependent, so that there is no universal
measure for human improvement. Cognitive enhancement is usually justified as
boosting performance, but whether it is desirable for people to perform better very
much depends on what they are getting better at, what end the improvement serves,
and who benefits from it. Even an enhancement for an alleged “common good” can
be, all things considered, highly undesirable.

Keywords Cognitive enhancement • Human improvement • Happiness •
Freedom • Common good

In 1998, the eminent molecular biologist and Nobel laureate James Watson chal-
lenged critics of non-therapeutic human germ line interventions by posing the
rhetorical question: “If we could make better human beings by knowing how to
add genes, why shouldn’t we do it?”1 Indeed, why shouldn’t we? Put like this, it
seems decidedly irrational to object. Almost by definition, there cannot be anything
wrong with making better human beings. How can it possibly be wrong to create
something that is better? Thus to suggest that an enhancement could be bad, seems
like a contradiction in terms. If it were bad it wouldn’t be an enhancement. Perhaps
we don’t know how to make better humans yet, but that is a purely practical problem,

1Engineering the Human Germline, Symposium at UCLA, 20 March 1998.
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which doesn’t affect the desirability of the general project. Perhaps it will turn out
that “adding genes” does not have the desired effect, but again that doesn’t mean
that we shouldn’t at least try. The question is, if we knew how to improve our nature
and knew that it was safe to do so (that it had no detrimental side effects), then why
should we not do it? The answer seems to be obvious: there is no such reason. In the
absence of any negative side effects, human enhancement is necessarily good and
hence desirable.

Let us call this position meliorism (Caplan 2006). Watson’s question is, of course,
designed to silence critics of meliorism by making them appear irrational and
foolish. But in fact the question conceals at least three problems. The first problem
is the assumption that the only knowledge we need in order to realize the meliorist
programme is technical in nature. It is assumed that we already know the end, we all
agree on the desirability of that end and that we only need to discover the appropriate
means for achieving it. Perhaps we don’t know yet how to make better humans, but
we do know what being a better human would consist in. But the question is, do we
really?

The second problem concerns the attitude which the question endorses. Even
if we accept that humans can be more or less good, and that better humans are
imaginable than the ones we have now, it is not obvious that striving to make better
humans is a good thing (cf. Hauskeller 2011).

The third problem arises from the question of how we can acquire the technical
knowledge that is needed to perform human enhancements safely and with preci-
sion. Given that we know what we want, how do we figure out how we get what we
want? And can we justify what we need to do in order to find out?

10.1 What Does “Better” Mean in a Human?

While the two last problems are certainly in need of thorough reflection, in this
paper I’m only going to address the first problem concerning the notion of “better”
human beings. Talking about “making better human beings” implies that humans
are not only different from each other, but that there are better and worse ways of
being human. It only makes sense to speak of better humans if there are, at least
theoretically, good humans and not-so-good humans. This means that there must
be some standard by which to measure the quality of a human. But is there? And
if there is, what might this standard be? When a car company promises to “make
better cars” we have a fairly good idea of what they have in mind: cars that are safer,
more comfortable, more economical, or more elegant. But even with cars, what you
regard as better depends on what you regard as important in a car. Whether you think
that Japanese cars are better than German cars or the other way around depends on
your personal preferences. Perhaps Japanese cars are more economical and German
cars are safer. It would be futile, though, to argue about which car is better as such,
that is, as a car. That would only be possible if cars had one and only one purpose or
function, for instance to get us from one place to another as fast as possible without



10 Cognitive Enhancement – To What End? 115

leaving the ground. If that were the case we would all have to agree that, if car A
is faster than car B, then car A is the better car. Yet even cars have more than one
purpose. What we expect of a car is not always the same.

However, cars are at least purpose-built, so it is not unreasonable to ask what
constitutes a good car (and hence, what constitutes a “better” car). Humans, on
the other hand, are not purpose-built, at least not yet, and if we cannot even agree
on what makes a good car, it seems highly unlikely that we will be able to agree
about what makes a good human being. Watson himself had high hopes that through
genetic intervention we may finally get rid of “stupid children” and “ugly girls.”2

So, according to Watson, making better humans would involve making humans
generally more intelligent and more beautiful. Others may think that being a morally
good person is more important and would not regard anything as an improvement
that does not also improve our willingness to act morally. Some will argue that, on
the contrary, as long as we adhere to old-fashioned moral ideals, which are nothing
but prejudices, we will never be truly advanced. Some will say that it doesn’t matter
either way, because the only thing that really matters is whether or not we are happy.
Better humans will be happier humans, and the best humans would be those who
get the maximum amount of pleasure for as long as possible. This last suggestion
is actually intuitively the most plausible of them all, since it can be argued that
if there is one thing by which all so-called enhancements can be judged, it must
be happiness. It is, after all, the one thing that appears to be intrinsically valuable,
whereas everything else that we value is either valuable as a means to the end of
happiness or not valuable at all.

Happiness or human well-being, however, depends on many factors and it is not
at all obvious what we need to change in human beings to increase their happiness
or at least the likelihood of their being happy. Will it help to provide smart drugs
for children and students, cosmetic surgery, or performance-enhancing drugs that
make us faster, stronger, and generally more skillful? The Oxford philosopher and
leading transhumanist Nick Bostrom suggests that there are three areas where real
enhancement is possible. The first is the extension of life in good health, which,
Bostrom believes, everyone desires if they are honest (Bostrom 2008). The second is
the refinement of our cognitive abilities: our intelligence, our memory, our alertness.
The third is the enhancement of our emotions, “eagerly sought by many.” It is
obvious though that enhancement in the last two areas cannot just consist in having
“more.” It is quite obvious that having a vastly improved memory can easily become
a burden. Who would want to remember every single detail of their lives, who
always register every single detail? And rightly so, because such a memory can
seriously hamper one’s ability for abstract thinking and adequate functioning in a
social environment (Luria 1987). And being very intelligent also is not always a
blessing. Recent studies have shown that the higher the IQ of a child at the age
of 8 is, the more likely it is that she will suffer from depressive symptoms during
puberty from the age of 13 onwards (persisting in males even beyond the age of 17)

2DNA. British Documentary, 2003.
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(Glaser et al. 2011). That is probably not what one wishes one’s child to go through.
And what about emotions? Should we be less aggressive, more loving? Will that
always be a good thing? Will it make us happier or just shallower? Or perhaps we
should transform ourselves in such a way that we generally have deeper emotions,
that we feel more intensely. But that wouldn’t work either, because sometimes we
wish for less intensity (to feel anger, envy, or pain more intensely does not seem to
be generally desirable).

A popular solution to these ambiguities is to see the real improvement in
an extension of human freedom. Emotional enhancement is then understood as
increasing the ability to control one’s emotions (Bostrom 2005), and memory
enhancement as increasing the ability to “remember important things when you
want to” (Savulescu 2001, 420). Those abilities are considered to be “general
purpose means,” which are useful for any plan of life (Buchanan et al. 2000, 167;
Savulescu 2001). So it seems that a better human being is one that has more control
over things: what they feel, what they remember, when they die (it is argued that
if immortality begins to get burdensome we can always kill ourselves). So being
enhanced means basically having more control over one’s life (by means of gaining
more control over one’s body and mind). Control is a good thing, the best short
of the happiness that it will ensure. But is that really so? Is control always good?
There are reasons to doubt that. It is quite obvious that the attempt to gain control
over a thing is sometimes self-defeating. Seeking to acquire control cannot work
because of the nature of what is sought to be controlled. Memories, for instance,
strike me as one of those things. Our memories are an essential part of our personal
identity, which cannot exist in a moment, cut off from the past and the future, but
necessarily stretch back in time to incorporate the life that we have lived. We know
who we are by means of the memories we have. If we lose our memory we lose
the context that defines what we are. This is shown nicely in Michel Gondry’s
film Eternal Sunshine of the Spotless Mind, which is about memory erasure and
how this affects the lives of those who undergo it. By voluntarily erasing their
memories of each other the two protagonists destroy an important part of their
identity. Likewise, in Christopher Nolan’s Memento the main protagonist Leonard
who suffers from anterograde amnesia is literally a nobody who, because of his
condition, is incapable of entering into the various human relationships that make up
our lives: genuine love, hate, friendship, or enmity, seem no longer possible without
memories. Memories are clearly enormously important because they hold our lives
together by connecting our present selves to our past selves, and this would no
longer be the case once we had control over our memories. Once we can choose
what we want to remember and what to forget, the connection has been severed,
and our identity has in effect also become subject to choice (our own choice, but
possibly also the choice of others). Control over them turns memories into fictions,
and when our memories are fictitious our lives are too. In other words, controlled
memories are not memories at all.

Like memories, emotions are by their very nature uncontrollable. An emotion
that we could fully control would no longer be an emotion, because having an
emotion means being moved by something – something that is beyond our control.
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It is precisely for this reason that emotions connect us to the world; that they make
things real for us. Thus having an emotion does not mean making ourselves move,
or causing ourselves to be moved. But if that is correct, then we cannot possibly be
in control of our emotions. If we can choose to be happy or to be sad at will, then
happiness and sadness become fabrications that have lost touch with reality. Perhaps
that is also true for other things, such as happiness itself. If it is, i.e., if a certain lack
of control is a requirement of happiness, then making better humans in the sense of
happier humans is downright impossible.

10.2 Cognitive Enhancement

Let us now have a closer look at what is normally referred to as cognitive en-
hancement. Cognitive enhancements are, roughly put, all interventions that, through
the manipulation of the human brain, improve the human knowledge situation by
facilitating or accelerating knowledge acquisition, processing, storage, application,
or range. We can distinguish between pharmaceutical, neurotechnological, and
genetic means of enhancement. While the latter is still largely science fiction,
at least as far as humans are concerned, pharmaceutical and neurotechnological
enhancement devices are already being used. Ritalin, which was initially prescribed
to treat ADHD, or modafinil (designed to treat narcolepsy) are now widely used
to enhance concentration and wakefulness (which appears to be useful for many
cognitive tasks). Other drugs such as Dexedrine® or Adderall® can be used to
similar effect. Beta-blockers, which reduce anxiety, and mood enhancers, such as
the anti-depressant drug Prozac®, can also be understood as cognitive enhancers
in a wider sense in so far as they make it easier for people to adhere to their
tasks and to use their cognitive faculties effectively. Happier and less angst-ridden
people are more likely to be alert and to perform well. In any case, the primary
purpose of both pharmaceutical cognitive enhancers and mood enhancers in terms
of their actual usage is the same, namely, to boost performance and thus to enhance
productivity. This is actually the very reason why they are considered enhancements
in the first place. So it is not because Ritalin® improves our ability to concentrate
that we see it as an enhancement drug, but rather because by means of improving
our ability to concentrate, it allows us to perform better in situations that involve
the completion of certain cognitive tasks. Only in relation to the task which is
meant to be performed can the effected change in a person’s abilities be seen as
an enhancement. In other words, we have become better (if we have), not as human
beings, but as performers of a certain task or pursuers of a certain goal. We may
have chosen this goal for ourselves, or it may have been imposed on us. Either
way, whether we think that the enhancement is desirable, ultimately depends (or
should depend) on whether or not we think that the task is worth performing, the
goal worth pursuing. That an intervention helps someone to perform better is in
itself not a good reason to support and endorse the intervention. We always need to
ask what a better performance in a specific context is good for, and of course also,
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for whom it is good. (Sometimes a better performance may only be good for the
profits of pharmaceutical companies.) Often, it will increase our chances to compete
with others, which might be good for the individual, but not necessarily in the long
term interests of the community in which the individual lives, and for the individual
only if she happens to live in a competitive society. If the guiding principle were
not competition, but, say, cooperation, the situation might be very different, so that
other performance requirements would hold. Generally speaking, what counts as
cognitive enhancement is highly context-dependent. It depends on what someone
wants or what the goal is. This is why forgetting can be as much an enhancement as
remembering, high intelligence as much as low intelligence. This is quite obvious
when you look at the intervention from the perspective of the individual and with
regard to their desire, not to perform well, but to be reasonably happy. Thus having
an artificial hippocampus that boosts memory capacity need not be a blessing at
all. It may equally well be experienced as a burden. And whether a drug that
partially erases (or dampens) one’s memory is an enhancement or not, depends on
so many aspects of the situation that we can only decide the question by focusing on
particular aspects and ignoring others. Thus, if we suffer from the haunting memory
of a traumatic experience, a drug that helps us forget may be seen as an enhancer,
and the successful, chemically induced forgetting as an enhancement – but only
if we ignore everything else and look only at the specific suffering that has now
disappeared. If, instead, we took into account the inevitable distortion of our self-
image and our relation to reality, we would perhaps be more hesitant to call the
effected change, all things considered, an enhancement. But perhaps we are not
interested in the perspective of the individual at all but want to base our assessment
on the consequences an intervention has for society as a whole. In that case, too, we
may come to the conclusion that we would all be better off if we were less intelligent
and remembered less.

We may also want to take into account what people are actually going to do with
improved cognitive abilities. Very often we find descriptions of already-available or
merely envisaged cognitive enhancement technologies, both in the popular media
and in scientific journals, informed by the assumption that those technologies will
eventually be used to benefit humanity. Fairly common are statements such as the
following from an article that appeared 3 years ago in Time Magazine (Szalavitz
2009): “Indeed, it would be hard to argue against promoting the use of an intelli-
gence enhancer if it were risk-free and available to everyone. Imagine a legion of
cancer researchers on smart drugs, racing toward a cure. Or how about a better class
of Wall Street executives, blessed with improved thinking and wiser judgment?”
That would be nice indeed. Unfortunately, it is not a very likely scenario. Legions
of extremely smart cancer researchers racing toward a cure? Far too good to be true.
Wise Wall Street Executives? Sounds more like a contradiction in terms. It seems far
more likely that the latter will use their improved brains to find even more effective
ways to amass wealth, and the former may also feel that they have got far better
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things to do than spending all their time and energy on finding a cure for cancer. The
assumption that improved cognitive abilities will naturally be used for the common
good is hardly convincing. It ignores human selfishness, which we have no reason
to believe is less common or less articulated among the more intelligent than it is
among the cognitively less fortunate. That is why the philosopher Julian Savulescu,
one of the most prominent promoters of human enhancement in the UK, has
recently demanded that research into, and development of cognitive enhancement
be complemented by an exploration of the possibility “of biomedical means of
moral enhancement” (Persson and Savulescu 2010). According to Persson and
Savulescu, “biomedical moral enhancement, were it feasible, would be the most
important biomedical enhancement. Without moral enhancement, other techniques
of biomedical enhancement seem likely to increase global injustice” (S. 12). And not
only that: it would also make the world a far more dangerous place, with super smart
terrorists being in a much better position to successfully follow through on their evil
schemes. And because it is so important, Persson and Savulescu suggest that moral
enhancement be made compulsory. Interestingly, this last statement has prompted
John Harris, who is usually in total agreement with Savulescu, to write a surprisingly
sharp response, in which he basically attacks Savulescu and his co-author for their
lack of trust in the self-purifying power of cognitive enhancement and, of course,
for their apparent willingness to sacrifice human freedom for more security (Harris
2011). The argument between Savulescu and Harris shows nicely how what we
are willing to regard as an enhancement does not merely depend on the overall
context, but also on the value system that we happen to endorse. If we value human
freedom more than anything else, then we will see certain changes as enhancements
that we would not regard as enhancements if we valued security more. However,
even if we are pretty clear about our values, the essential contextuality of every
concrete biomedical intervention, cognitive or otherwise, makes it difficult, perhaps
impossible, to decide once and for all whether an intervention should, ultimately,
count as an enhancement or not. If I value individual freedom, I should, it seems,
welcome interventions that help me and others get more control over our lives. But
the trouble is that whatever manipulation of my body, including my brain, helps
me gain more control, is likely to be usable by others to gain more control over
me. As C.S. Lewis pointed out more than 50 years ago (Lewis 1955, 68–70), every
power that “we” acquire is a power that can equally well be used against us (just
think of the atomic bomb). If we can construct brain-computer interfaces that, say,
allow army pilots to control their machines by thought alone, then the possibility
of manipulating the soldiers’ minds directly by means of the same device is never
far away – not to mention the danger of allowing people to set in motion deadly
devices by a purely mental act, which may make killing other human beings even
easier than it already is. None of this is probably in the interest of the individual.
Is it in the interest of society instead? Is it, as some have argued, for the common
good? And if it were, would that make it permissible or even desirable?
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10.3 Enhancement for the Common Good?3

In a paper published last year in AJOB Neuroscience (Vedder and Klaming 2010),
Anton Vedder and Laura Klaming (both work at the Tilburg Law School) argue that
the neurotechnological improvement of eyewitness memory through transcranial
magnetic stimulation (TMS) would be an enhancement “for the common good”
and that many of the objections commonly raised against cognitive enhancement
in general would cease to apply if we looked at it from the perspective of the
common good rather than from that of the individual. So let’s see how convincing
this claim is.

Unfortunately, Vedder and Klaming say very little about what, in their view,
constitutes the common good, except that an enhancement for the common good
would be one that is “neither primarily self-regarding nor self-serving and poten-
tially benefits society as a whole” (22). It is not immediately clear, though, what kind
of enhancement should count as beneficial for society, and for what reason exactly.
Nor is it clear whether and under which circumstances common good should take
precedence over individual good.

Vedder and Klaming discuss the neurotechnological improvement of eyewitness
memory as a paradigmatic example of an enhancement for the common good. They
do not explicitly argue their case, which suggests that they believe the connection to
be obvious and undeniable. However, we can reconstruct their implicit argument as
follows:

1. Eyewitness testimony “plays an important role in the apprehension, prosecution
and adjudication of criminals” because the decisions made by law enforcement
officials rely heavily on it.

2. Relying on eyewitness testimony can only be justified if it can be trusted, i.e., if
there is sufficient reason to believe that it is accurate.

3. The accuracy of an eyewitness’s testimony depends on the accuracy of her
memory, which, however, is notoriously malleable and hence unreliable.

4. Therefore, any means of improving the accuracy of memory is desirable with
respect to the purpose of apprehending, prosecuting and adjudicating criminals.

5. Since it is in everybody’s interest that criminals are found out and get convicted
(and innocents do not), improving eyewitness memory is therefore beneficial for
all of us (except perhaps for criminals), that is, for society as a whole.

The crucial step of this argument is of course the last one, where the interests of
a particular societal subgroup (i.e., law enforcement officials) are identified with the
interests of society as a whole. The problem with this step is that there are all sorts
of possible technical and legal innovations that appear good for law enforcement

3A version of this last section has already been published as Hauskeller (2010).
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officials (the police, prosecutors, lawyers and judges) by allowing them “to do a
better job” (22), but which we would be very hesitant to regard as good for society
as a whole.

Thus, it would arguably be a lot easier to apprehend and convict criminals if the
doings of all citizens and visitors were permanently monitored by the police. For the
sake of the common good, we should therefore strive to make state surveillance as
widespread and thorough as possible. “Enhanced interrogation techniques” no doubt
also help the police and prosecutors do a better job, as does the practice of detaining
suspects without trial for as long as needed to ascertain their guilt or innocence. In
general, individual legal rights often present an obstacle to law enforcement, which
makes it appear immensely desirable to be permitted to suspend them. Although
all these measures are clearly in the interest of law enforcement, and all upright
citizens presumably have an interest in seeing the law enforced, many people would
still disagree with the proposition that they are all “for the common good.” This
indicates that there must be something wrong with Vedder and Klaming’s reasoning.
The fault lies in the assumption that just because we all share a certain interest (e.g.
that crime be prevented), we must also have a derivative interest in whatever serves
that first interest. The reason why this is not so is that we have, in fact, various
interests, which cannot all be fully satisfied because they are, to a certain extent,
mutually exclusive. We may have a strong interest in being protected from crime,
but we also have a strong interest in having our privacy and autonomy respected.
(It’s again the conflict between the value of security and the value of freedom that I
pointed out earlier.) However, since we cannot be fully protected from crime without
accepting a drastic infringement on our privacy and autonomy, the best we can hope
for is a compromise that allows both interests to be satisfied to the greatest possible
extent. Thus we can never infer from the fact that one of our interests is served by
a particular practice that this practice is for the common good, i.e., in our own best
interest, unless we know for certain that none of our other interests are violated or
threatened by it. For the common good is nothing if not the individual good of all
people.

Although Vedder and Klaming concede that “the protection of privacy and
autonomy of individuals seems important” (22), they leave open whether eyewitness
memory improvement by means of TMS should be made mandatory or remain
voluntary, i.e., whether or not we should allow eye witnesses to refuse the enhance-
ment – and this despite the fact that admittedly TMS may cause “unpredictable
responses such as unwanted or even traumatic memories” (ibid.), which is surely
not in the interest of the witness. The authors’ willingness even to consider forcing
people, in the name of the common good, to undergo a treatment that is not
entirely without risks, shows clearly enough how dangerous it can be to adopt the
perspective of a presumed ‘common good’ that Vedder and Klaming recommend
we always adopt when we look at “cognitive enhancement in general” (ibid.). There
is a tendency here to view the common good as something absolute that exists
irrespective of what is good for the individuals concerned, that is more important
than the latter, and that, therefore, occasionally requires that the merely individual
good be sacrificed.
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Now, if that is not regarded as entirely out of the question with respect to innocent
bystanders of a crime, it would appear that we are even more justified to make sure
that law enforcement is assisted as best as possible when we know or suspect that
the witness was not innocent at all, but in fact actively involved in committing the
crime. When Vedder and Klaming highlight the importance of accurate eyewitness
testimony, they disregard the fact that eyewitness reports are often unreliable not
because the witness forgot what really happened, but rather because they, for one
reason or another, choose to lie about it. In that case, memory enhancement would
do nothing to secure greater accuracy. Instead, we would need to apply some kind of
truth serum. (That truth serums have proved unreliable in the past is of no account
because, first, we may develop better ones in future, and second, because TMS is,
according to Vedder and Klaming, not entirely reliable either.) After the Mumbai
massacre in November 2008, in which more than 170 people died, Indian officials
were planning to use such a truth serum on the sole surviving gunman, Azam Amir
Kasab, to make him disclose the details of the attack.4 I don’t know whether they
really did, and if they did, whether they succeeded, but the point is that if we accept
the argument proposed by Vedder and Klaming, then we must conclude that such a
‘veracity enhancement’ would clearly be for the common good and hence desirable.
It also appears reasonable to say that, given the circumstances, we would be more
justified to administer the drug by force. For that is what the advancement of the
‘common good’ seems to require. And why stop here? It is no doubt in the public
interest that perpetrators are found out and punished, but surely it would even be
better if they didn’t commit any crimes in the first place. If that is the case, then
developing and distributing a pill that prevents people from committing crimes (in
accordance with Savulescu’s suggestions for moral enhancement) would clearly be
an enhancement for the common good in Vedder and Klaming’s sense.

Now I’m not saying that improving eyewitness memory in the way proposed
by Vedder and Klaming is such a bad thing. Perhaps it is, and perhaps it isn’t.
What I’m worried about is the argument that the authors use to support their claim
that the use of TMS would be an “enhancement for the common good,” and the
suggestion that we generally look at enhancement proposals from a “common good
perspective.” Any notion of common good that is worth its salt must be informed by
what is good for the individual, and the connection must always be born in mind and
properly considered. The concession that even common good enhancements must
always be voluntary is not sufficient. Once memory enhancement (TMS), veracity
enhancement (truth serums), or morality enhancement (no-crime pill) are available,
it’s going to be very hard to refuse them. For why would anyone refuse to assist the
law, unless they got something to hide?

4Scientific American, 4 December 2008.
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Chapter 11
Nano-bionic Devices for the Purpose
of Cognitive Enhancement: Toward
a Preliminary Ethical Framework

Frédéric Gilbert

Abstract This chapter examines the emerging ethical challenges raised by
implementation of nanotechnology in brain devices for enhancement purposes
in subjects with healthy brains. This chapter will proceed in five steps. The first
section introduces brain implants and discusses how their status may be changed by
nanotechnologies for enhancement purposes. The second section explores whether
the ethics of nano-bionic devices for cognitive enhancement purposes in healthy,
informed subjects might be helped by referring to the treatment-enhancement
distinction. Such a distinction could serve to illuminate guidelines and policies. The
third section examines whether the designs for nano-bionic devices for cognitive
enhancement raise a number of intrinsically new ethical problems if applied to
healthy subjects. The fourth section looks at whether nano-bionic devices used for
the purpose of enhancement introduce novel ethical difficulties to the informed
consent of healthy and free subjects. The fifth section sketches the preliminary
ethics that have to be established before a healthy individual could undergo an
informed consent process for invasive nano-bionics brain intervention.

Keywords Cognitive enhancement • Nanotechnology • Brain implants •
Ethics • Informed consent

11.1 Introduction

In recent years, treatments using brain devices have attracted great interest in the
medical community, not only for their effectiveness in terms of treatment, but also
for their potential future applications. In the near future, developments in medical
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nanotechnologies have the potential to make these brain device technologies less
invasive and more localized, less costly and more reliable. These possibilities will
play major roles in the performance of the implants while expanding the safety and
the range of applications (Andrews 2009). With these great hopes for nano-bionic
devices, designed for the brain, come various ethical challenges (Berger et al. 2008).

Human brain implants can be described as surgically invasive devices. They
are commonly used for the following treatments: to remediate various symptoms
of innate or acquired loss of sensory functions (e.g. cochlear implants, retinal
implants) (Andrews 2009); to restore movement in cases of paralysis (e.g. motor
neuroprosthetics) (Kennedy and Bakay 1998; Hochberg et al. 2006); and to
treat neuronal diseases (e.g. Deep Brain Stimulation implants). According to
MEDTRONIC, the largest manufacturer of Deep Brain Stimulation devices,
since 1995 over 80,000 people worldwide have been treated with their brain
implants (Medtronic 2011). Additionally, as of 2009, approximately 188,000 people
worldwide have received cochlear implants according to the U.S. Food and Drug
Administration (Davis 2009).

Deep Brain Stimulation (DBS) implants are versatile and can be applied to
many types of neurological dysfunction. The current applications of DBS treatments
have targeted Parkinson’s symptoms, such as tremor, rigidity, stiffness, slowed
movement, or even walking problems. Others DBS applications include treatment
for diseases, such as dystonia, cluster headaches, minimally conscious state, and
phantom limb pain (Clausen 2010). The technique consists of implanting a battery-
operated neuromedical device that delivers an electrical stimulation to a specific area
of the patient’s brain. DBS technologies have also been used to treat psychiatric
conditions (most of them are still in the experimental phase), such as severe
depression, obsessive-compulsive disorder, Tourette’s syndrome, obesity, epilepsy,
Alzheimer’s disease, impulsive and aggressive behavior and addiction (Franzini
et al. 2005; Kuhn et al. 2007; Heinze et al. 2009; Clausen 2010).

In terms of enhancements, Hamani et al. (2008) and Adrian et al. (2010) have
reported serendipitous correlations between DBS and cognition (e.g. memory),
while Berney et al. (2002) and Houeto et al. (2002) have observed positive mood
modification (e.g. decrease in major depressive tendencies). In addition, Tsai et al.
(2010) and Haq et al. (2010) reported functionality enhancements (i.e. increased
libido). These discoveries have sparked great interest and speculation, especially
with regard to future nanomedicine implementations.

Researchers are currently developing a set of new generation brain implants that
use nanomaterials. A nanometer is one-billionth of a meter. The rapid expansion of
nanomaterial for use in brain implants holds great promise. For example, biosensors,
which are used for targeted drug delivery and as platforms for neural cell growth
(Lee and Parpura 2009). Researchers at the Australian Center of Excellence in
Electromaterial Science (ACES) have already engineered biodegradable polymers
such as cortex drug delivery to treat epilepsy in rodents (Wilz et al. 2008; Halliday
and Cook 2009). Moreover, members of ACES are also involved in the world’s
first-in-human trial using an “intelligent brain implant” with a seizure warning for
epileptic patients. The brain implant can predict when an epileptic seizure will
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occur (Snyder et al. 2008; NeuroVista 2011) and issue an alert. Current research
at ACES involves the development of brain implants that can detect and deliver
drugs for use in humans. These current applications allow us to consider seriously
the expansion of applications of these devices to other neural diseases. It is quite
possible to imagine, in the near future, the use of biodegradable polymers for cortex
drug delivery associated with an intelligent brain device to treat various neuronal
diseases or an intelligent brain implant that can predict and send warnings for
other neuronal dysfunctions, such as the imminent onset of an aggressive phase,
manic phase, addictive rush, etc. These future applications are still speculative;
nonetheless, it is important to develop an ethical framework around such future
development given that such treatment could directly affect how healthy individuals
improve their well-being (Gilbert et al. 2012).

According to the constitution of the World Health Organization (1946), “health
is a state of complete physical, mental and social well-being and not merely
the absence of disease or infirmity.” The constitution adds that “the enjoyment
of the highest attainable standard of health is one of the fundamental rights of
every human.” What if the use of nano-bionic devices could achieve the highest
attainable physical, mental and social well-being? In others terms, what if one
day, versatile brain implants using nanomaterials were not strictly reserved for
treating patients with neurodegenerative diseases and psychiatric conditions? Given
this possible extension of the uses of nano-bionic devices, it behooves us to ask:
Is there something intrinsically unethical about using these devices for cognitive
enhancement purposes in healthy, fully informed, free, consenting subjects? Why
would nanotechnologically-based, human enhancement be morally impermissible
if it respects the individual’s right to choose for her own physical integrity?

11.2 Much Ado About Nothing?

What is enhancement? For its proponents, enhancement is merely a form of
treatment which could help people be better rather than well. From a scientific
point of view, it is not clear if any significant enhancement effects exist in healthy
subjects (Repantis et al. 2008). To this unknown, there is an emerging literature
that highlights the “exaggeration” regarding the use of cognitive enhancement
(Partridge et al. 2011), exaggeration that has encouraged speculative assumptions
that reduce ethics to approximate debate (Gilbert 2011). That being said, this section
examines whether the ethics of nano-bionic devices for the purpose of cognitive
enhancement in healthy, informed subjects might be helped by referring to the
treatment-enhancement distinction, which could then serve to establish guidelines
and policies for the legitimate use of such devices.

There are difficulties in precisely defining a distinction between enhancement
and treatment with respect to nano-bionic devices. On one hand, the use of the
concept of treatment is universally associated with ethical values: treatments are
intended to restore health or to prevent sickness. On the other hand, enhancement



128 F. Gilbert

is a polysemic concept that has numerous uses in academic literature that are
not necessarily associated with ethics. When the notion of enhancement is used
in philosophy, ethical values feature prominently. For instance, transhumanism,
a group of futurist philosophical theories, regards enhancement as “one of
the most important and challenging issues of the new century” (Bostrom and
Savulescu 2009); other schools of thought point out that, “the challenges of human
enhancement” make it important to think about how research is conducted (Juengst
et al. 2003). However, when enhancement is used in science, the concept refers
to any amelioration of a state without reference to ethical value. This use can
be illustrated by random academic examples such as “adenovirus enhancement”
(Curiel et al. 1991); “enhancement of transfection efficiency of naked plasmid
DNA in skeletal muscle” (Taniyama et al. 2002); “enhancement of secreted
phosphoprotein” (Noda et al. 1990), etc. Under these scientific descriptions, the
notion of enhancement does not involve any ethical value.

The use of the concept of enhancement in the above scientific examples is
restricted to biomedical mechanisms. However, it has to be remembered that even in
these restricted senses, ethical questions arise. For instance, if science has focused
on enhancing one’s genes that contribute to memory in particular, then, at the
same time, science has also enhanced one’s memory overall. The former use of
“gene enhancement” may seem to have little ethical value, but the latter “memory
enhancement” does raise questions of ethical value.

This analysis helps us to see that the treatment-enhancement distinction might be
difficult to uphold (Harris 2007). However, one could still defend a traditional way
of preserving the distinction by arguing that medicine should be limited to treatment
and should not engage in enhancement. How strong is this position?

It is not a controversial claim to affirm that every treatment aims to enhance
a certain state. It is the case that all treatments are legitimated only by the
assumption that they are likely to improve a patient’s quality of life. So, every
treatment constitutes a form of enhancement somehow (Elliott 2003). To be sure,
if a convincing line is drawn between the treatment (medical treatment to restore or
preserve a patient’s quality of life) and the enhancement of otherwise normal traits
(clearly to improve normal functioning), this line would not coincide with what
medicine is morally obliged to do or not do (Daniels 2000). Since treatment involves
a form of enhancement, what would be ethically permissible versus impermissible
may not be allowed by what exactly constitutes cognitive enhancement or treatment
in terms of nano-bionic devices. To speak about the distinction between treatment
versus enhancement is neither necessary nor helpful in order to find the appropriate
ethical framework for the use of nano-bionic devices in healthy, informed and
consenting subjects.

What really matters in ethics is not the question of whether every treatment
is a form of enhancement, but rather, whether every enhancement is a form of
treatment. A closer look at the universal argument, “every treatment presents a
form of enhancement” (Synofzik 2009), reveals a major logical conflation. In fact,
the argument is not sufficient to conclude anything about enhancement versus
treatment since it does not necessarily imply that “all enhancement presents a form
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of treatment.” It is a logical conflation to derive the second proposition from the first.
In fact, if “every treatment presents a form of enhancement,” an argument such as,
“some enhancements are not a form of treatment,” is sufficient to demonstrate the
logical fallacy of “every treatment presents a form of enhancement.” For instance,
somatropin (human growth hormone), used in sports, is not a form of treatment; it is,
rather, only a form of enhancement.1 From this proposition, it is possible to conclude
that if not every enhancement is a form of treatment, then not every treatment is a
form of enhancement. In other words, some nano-bionic device treatments could be
presented as a form of enhancement but not all. The same conclusion is applicable
for nano-bionic devices for cognitive enhancements purposes: some of them may be
presented as forms of treatment but not all. This criticism of the argument does not
modify our previous point concerning enhancement of healthy, informed subjects.
The distinction between treatment-enhancement is not necessary. This distinction
does not help to develop an ethical framework for nano-bionic devices, which could
serve to steer guidelines and policies for their legitimate use in healthy individuals.
The next section will examine whether nano-bionic devices raise new ethical issues.

11.3 Novel Ethical Issue?

Long before Drexler’s 1986 book, Engines of Creation: The Coming Era of
Nanotechnology (Drexler 1986), which anticipates the use of precise molecular
assembly for a wide variety of applications in order to increase the quality of human
life, meliorating the human condition through advances in technology had been
debated. The debate can, in part, be traced back to the Enlightenment. Already, in
1795, Condorcet, in his “Outlines of an historical view of the progress of the human
mind,” asked whether the “human race should be meliorated by new discoveries in
the sciences” within “the improvement of the instruments which increase the power
and direct exercise of [moral, intellectual and physical] faculties.”2 Condorcet’s
question followed his assumption:

No bounds have been fixed to the improvement of the human faculties; that the perfectibility
of man is absolutely indefinite; that the progress of this perfectibility, henceforth above the
control of every power that would impede it, has no other limit than the duration of the
globe upon which nature has placed us. (de Condorcet 1795)

1I assume that enhancers have an enhancement effect in any body (i.e. a healthy body and a sick
body). For instance, growth hormones affect any body, not only a body with disease. However, not
all treatment will have an enhancement effect (i.e. a healthy body and a sick body). For example,
could a treatment with radiation or a treatment for influenza enhance a healthy body?
2“L’espèce humaine doit-elle s’améliorer, soit par de nouvelles découvertes dans les sciences
[ : : : ]; soit enfin par le perfectionnement réel des facultés intellectuelles, morales et physiques,
qui peut être également la suite, ou de celui des instruments qui augmentent l’intensité et dirigent
l’emploi de ces facultés” (Condorcet 2004: 430).
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This exerpt from Condorcet illustrates that modern ideas of using advances in
technology for the purposes of enhancement, whether it be to enhance physical and
cognitive capacities, to enhance moods or to extend human life spans, can be seen as
a continuation of the enlightenment project (Hughes 2010) and not as a new proposal
of the futuristic transhumanist agenda (Bostrom 1998). Enhancement is not unique
to our epoch (Gilbert and Baertschi 2011), and given this observation, one could ask
whether the ethics of nanotechnology in general, (Lenk and Biller-Andorno 2007;
Alpert 2008; Ferrari and Nordmann 2010) and of nano-bionic device technology in
particular, could bring something intrinsically novel to the debate?

What might be perceived as novel is that as the enhancement capacity increases
with nano-bionic implants, neuroscience might become less interested in what
brains are, and more interested in what neuroscience can make brains become. This
distinction between a pre-enhanced brain (the “given” of what brains are) and what
a brain is “made to be” through nano-enhancement implies that the brain can be
changed or modified. As nanotechnology becomes more integrated with the brain,
the idea arises that a nano implant might change the brain’s intrinsic functionality.
Supposedly, the kinds of changes available through nano-bionic implants will not be
concerned with what brains are being changed from, but rather with what brains are
being changed to – perhaps because of their paradoxical magnitude and subtlety all
at once. A potential ethical novelty could result in practicing science in the interests
of change rather than preserving brain functionalities (Glover 1984). However, this
speculative view has it limits. Indeed, what makes nano-bionic devices any different
from other brain enhancers (i.e. pharmaceutical, genetic, electrical, etc.) for making
neuroscience more future-oriented than it has been to date? Such an orientation is
not exclusive to nanomedicine.

Questioning the intrinsic novelty of nano-bionic devices forces us to ask whether
they bring something unique to the relation between a preoperative person and
a postoperative person. In others words, do nano-bionic devices shed any new
light on the reasons why a person who is seeking nano-bionic enhancement must
be concerned with the postoperative person who she could become? On a first
approximation, it appears that at the moment of consent, the person who is seeking
nano-bionic cognitive enhancement must care about the post-operative person’s life
as much as with any other invasive brain intervention. These ethical issues that
arise from nano-bionic devices are not categorically distinct from those arising from
earlier generations of brain implants. For instance, a person receiving DBS has to
pass through a process of consent; this process raises similar ethical issues regarding
personality alteration (Gilbert 2012; 2013). In general terms, nano-bionic devices
are not unique in that matter. Nano-bionic devices do not seem to intrinsically
impose new disproportionate burdens on the postoperative person for the sake of
the person consenting to enhance herself. Like other cases of invasive intervention,
nano-bionic devices do not exclusively concern the preoperative challenges regard-
ing cognitive enhancement, but rather the potential postoperative issues, such as
personality changes, which could occur after the intervention. Although not novel,
it needs to be mentioned that this risk of damaging the physical and psychological
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integrity of the postoperative person might be morally wrong to ignore; at least the
risk ought not to be ignored because of some laissez faire policies. Seeking nano-
bionic cognitive enhancement requires any patient to be fully informed of the risks
involved before, during and after the intervention, but such intervention does not
raise any fundamentally new ethical question.

Also, if there is a genuine ethical problem associated with the use of nano-bionic
devices for enhancement capacities in healthy subjects, it is not on account of the
risks of transformation of personal identity. Indeed, it would be a philosophical
blunder to believe that the risks of upsetting personal identity through nano-bionic
devices are categorically different from those achieved through pharmacological
enhancements (or other forms of enhancers). Concerns that nano-bionic technology
may threaten personal integrity are sometimes overstated. Comparatively speaking,
a glance at how religion or cultural identity can permanently affect personality tells
us that nano-bionic devices may not be more damaging to the integrity of one’s
person than, say, unconscious social pressure in a healthy individual’s life.

To help ensure that the debate concerning the use of nano-brain devices for
enhancement is not slowed down by numbers of publications that try in vain to find
unique or authentic ethical issues in terms of enhancement, I adopt Nordmann’s
view that ethical literature should be based on its application rather than on any
speculative scenario (Nordmann 2007). I believe that using hypothetical cases to
ascertain ethical attitudes toward the risks and benefits of nano-neuro implants for
enhancement may lead to social misunderstanding, not to mention social panic
(e.g. the impact of somatic nuclear transfer for reproductive purpose3). An attempt
to involve concrete ethical cases will shape the direction of ethical research toward
a rational nanotechnology enhancement debate.

In terms of novelties, it seems that nano-brain devices are not intrinsically unique
in terms of enhancement, but I believe they raise a number of issues that need to be
considered in future ethical guidelines and clinical trials. Let us look more closely
at these issues in the following sections.

11.4 Challenge to Informed Consent

As a necessary precondition for informed consent, a healthy individual seeking
cognitive enhancement must be (1) a volunteer, chosen without manipulation, undue
influence or coercion (2) competent to appreciate the risks and benefits, (3) able
to understand alternative treatment options, and (4) free of psychiatric conditions
or psychiatric comorbidity. Admitting that the efficacy and safety of nano-bionic

3The debate on somatic nuclear transfer for reproductive purpose (reproductive cloning) has been
monopolized and depicted without accuracy by the media. This phenomenon has dragged ethical
questions on speculative ground and shifted the focus away from issues of safety and efficacy.
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devices could be reasonably possible for cognitive enhancement, if a subject lacks
one of these four minimum ethical requirements, then the subject should be excluded
from invasive neurosurgery.

As an essential element of informed consent – the appreciation of the risks of
harm (that subjects must assume) may not be obvious at the time of the decision.
Potential patients may be legally competent and free to choose concerning their own
physical and psychological integrity, but they may not be able to make meaningfully
autonomous decisions regarding consent to nano-bionic cognitive enhancement.
When in consultation for cognitive enhancement intervention, a healthy patient
may feel invulnerable to safety issues given the possibility of quick beneficial
effects. Indeed, healthy populations might underestimate the long-term risk effects
of nanomaterials in the pursuit of quick results. A look at the phenomenal increase of
the use of botulinum toxin type A or sildenafil, the former for beauty enhancement,
the latter for sexual performance, shows that many healthy individuals, with freedom
of choice, are not hindered by the potential for long-term risks if there are
immediate, tangible benefits (Turner and Sahakian 2006). An incorrect estimation
of the risk may result in a notable increase in claims that allege failure to obtain
proper informed consent before intervention; this is an issue that plastic surgery is
facing (Tebbetts and Tebbetts 2002).

If nano-bionic device clinics for enhancement purposes of healthy subjects
become a reality, practitioners have to ensure that a patient’s comprehension of
the risks and uncertainties is evaluated at the time of obtaining consent. Official
national and international guidelines should be developed by multidisciplinary
experts. Guidelines could provide information to assist potential patients’ decision-
making.

Nano-bionic devices for cognitive enhancement purposes could be ethically
approved for healthy subjects if subjects make informed decisions and are not
coerced. Although not entirely sufficient, this approach to conditions for access
to nano-bionic devices will ensure ethical approval for the enhancement field –
safety being the core ethical prerequisite. The nano-bionic device enhancement field
should avoid being inspired by pure mercantile profit and aggressive marketing;
it should avoid the less-than-noble model of the field of plastic surgery, where
recently, pathology labeled ‘plastic surgery addiction’ has been observed (Wright
1986; Phillips et al. 2001). Risk of addiction in relation to enhancement should
not be ignored. In terms of nano-bionic implants, the need to continually enhance
oneself could lead to risky addiction. Given that a certain level of electric stimulation
might result in a certain level of enhancement, who should decide and adjust the
implant stimulation level? Famous studies of rat brains using positive reinforce-
ment produced by electrical stimulation have demonstrated addictive, often lethal
behavior outcomes (Olds and Milner 1954; Wright 1987). Similar compulsive self-
stimulation in human has been already reported in the literature (Portenoy et al.
1986). Postoperative follow-up issues raise many complex questions.

A study by Macoubrie (2005) of public perceptions of nanotechnology found
that the public anticipated major benefits from nanotechnology. How do such
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perceptions arise in public opinion? Can such opinion influence an individual’s
informed consent process? Healthy individuals use the media as a primary source
of information about new technologies and their possible applications. Although
the media have an important role in disseminating information, they also play an
influential role in disseminating misinformation. Can positive media depictions of
the potential of nanotechnology for enhancement purposes influence a patient’s
informed consent? A review of DBS media studies might be able to answer this
question. Bell et al. (2010) have reported an insightful study on the impact of
enthusiastic media portrayals of DBS on patients’ hopes and expectations. They
concluded that healthcare providers view media portrayals of DBS as “playing a
key role in establishing expectations for DBS patients and for public in general”
(Bell et al. 2010). From the point of view of healthy patients who go through an
informed consent process because they are willing to enhance their memory, the use
of an easily available optimistic depiction (Racine et al. 2007) – both in the medical
literature and in the popular media – might be a challenge to truly informed consent.
Ford (2009) suggests that the overtly optimistic reports about new neurosurgical
innovations generate an “educational vulnerability” for patients. Ford affirms that
very often when patients approach neurosurgical techniques, they have already been
preconditioned by overly optimistic portrayals of novel brain interventions, and this
compromises truly informed consent. Informed consent is an important mechanism
for respecting patient autonomy, but in order to reach this ambitious goal, the effect
of exposure to unbalanced media reports must be considered.

Based on these observations, enhancement providers would have the responsi-
bility of designing a process for obtaining fully informed consent, while avoiding
the exploitation of unrealistic hopes built by optimistic portrayals that do not
engage in any ethical examination. Healthy patients seeking enhancement must be
educated about the realistic potential of nano-brain devices because they may harbor
misconceptions about the potential for enhancement efficacy and underestimate the
safety risks.

11.5 Recourse to Reasonable Medical Alternatives

The invasive nature of nano-bionic device procedures exacerbates bona fide con-
cerns of safety, as compared to non-invasive pharmacological interventions, such
as selective serotonin reuptake inhibitor drugs or beta-receptor blockers. Since
pharmacological intake implies less severe risks and adverse complications in both
the short and long term, it stands to reason that a non-invasive method is undeniably
preferable to surgical interventions for cognitive enhancement.

Although the application of nano-bionic devices does not seem to raise novel
ethical problems, significant ethical concerns are nonetheless at stake. Besides the
technical difficulties involved in making risk assessments, which try to project
the likelihood and extent of harm that could result for healthy patients seeking
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nano-bionics enhancement, there are also ethical difficulties to face. These include
questions such as:

1. Under what circumstances should healthy individuals have the right to receive
nano-bionic devices for cognitive enhancement purposes?

2. What level of prospective benefit could justify such invasive nano-bionic inter-
ventions in healthy patients?

3. How should nano-bionic devices be regulated to assure the primary concern for
patient safety, without stopping research in this field altogether?

These questions must be thought through and given serious ethical attention
before applications for nano-bionic devices can be approved for use in healthy
human subjects.

Nano-bionic devices should be seen as a last solution, the appropriateness of
which depends on what outcomes a patient wants to achieve through this invasive
intervention. Before any invasive intervention could be regarded as an option, it
must be proven that it enhances mood as well as functional and cognitive abilities
in healthy subjects in general; moreover, it must be proven – with a high level of
significance – that it could enhance the very individual asking for the intervention.
Any benefit that can result from an individual’s enhancement in particular does not
necessarily entail that the whole population would be identically enhanced given
the same intervention. Not only should it be established that an intervention could
enhance the particular individual, but it must also be demonstrated that it is the only
alternative left in order to reach that individual’s aim. Nano-bionic enhancers must
offer an individual significant advantages over non-enhanced individuals; indeed,
the level of improvement is often well below the level of normal function (Repantis
et al. 2008). Additionally, nano-bionic devices must be proven to be more effective
than pharmacological measures available to the individual.

Severe short and long-term side effects have to be eradicated on both a physical
and psychological level before nano-bionic devices can be considered a viable
option for healthy subjects. Yet, to address the ethics of these requirements, nano-
bionic devices must prove themselves, and part of doing so means they must pass
scientific muster. At this point, assurances of the safety and efficacy of nano-bionic
devices are not borne out in the literature. Current reporting on DBS is particularly
vulnerable to researcher/investigator bias because of an excessive reliance on single-
patient case reports (Schlaepfer and Fins 2010; Gilbert and Ovadia 2011). Although
the risk that selective publishing poses is by no means unique to DBS, it is
essential that safety and efficacy be proven, and for this, higher powered studies
will be needed. Ethical patient selection for such studies will of course be a
challenge. Alternatively, without higher powered studies, investigator bias may drive
development of this research.

Rather than imposing a total ban on further nano-bionic implant developments
or endorsing total freedom, ethical regulations (informed and uncoerced choice,
restriction to cases where there are no other alternatives available, competence to
appreciate the risk, no psychiatric conditions or comorbidity) should be evaluated
with priority.
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11.6 Conclusion

There is a wide spectrum of positions in the human enhancement debate. For the
advocates of human enhancement, the debate should be solved with respect to
a fundamental right: the freedom of choice regarding psychological and physical
integrity. What could be wrong with a healthy person enhancing her own brain
functions with a nano-device if it harms no one other than perhaps the individ-
ual? Following this preliminary investigative chapter, I conclude that regulating
enhancement technology for enhancement purposes is not directly infringing on the
fundamental right of freedom of choice with regard to physical and psychological
integrity. Although there might not be a right to prevent one from deciding to engage
in risky interventions that could result in damaging physical and psychological
integrity, there is a duty to prevent one from deciding to engage in an unethically
invasive intervention that could damage one’s physical and psychological integrity.
Although nano-bionics for cognitive enhancement is not unethical per se, there are
sufficient reasons for restricting the kind of interventions surgeons are requested to
do. It is a corollary from the necessity to regulate the informed consent that each
person’s freedom to decide must be limited so as not to directly inflict unnecessary
bodily injury on one’s own physical and psychological integrity (i.e. the person
willing to undergo enhancement), nor on any other (e.g. a surgeon). As seen above,
regarding the deliberative informed consent process, it is not clear where the realm
of autonomy ends and where the realm of heteronomy begins. Allowing nano-
bionic enhancement without the four minimum requirements for a proper informed
consent framework is simply unethical. Individual autonomy could not survive
without health and safety concerns. If a surgical brain procedure is proven to be
safe and effective, the enhancement debate becomes more of a matter for healthcare
policymakers rather than an issue based exclusively on the right to freedom of
choice.

No one can predict for what purposes bionic devices built with nanomaterials
will be used in a few decades or even what nano-bionic devices will become
in the history of cognitive enhancement in terms of ethics. Given their current
stage of development, nano-bionic technologies for enhancement purposes are
more speculative than actual. It would be premature to advocate invasive nano-
neurosurgical interventions strictly on the basis of freedom of choice. If one
day nano-bionic devices could be used for enhancement purposes, policymakers
must ensure that their use will not heighten behavioral consumption patterns and
dependency on technology, which are unfortunately related to individuals having
freedom of choice.
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Chapter 12
Cognitive-Enhancing Drugs, Behavioral
Training and the Mechanism of Cognitive
Enhancement

Emma Peng Chien

Abstract In this chapter, I propose the mechanism of cognitive enhancement
based on studies of cognitive-enhancing drugs and behavioral training. I argue that
there are mechanistic differences between cognitive-enhancing drugs and behavioral
training due to their different enhancing effects. I also suggest possible mechanisms
for cognitive-enhancing drugs and behavioral training and for the synergistic effects
of their simultaneous application.

Keywords Cognitive enhancement • Mechanism • Cognitive-enhancing drugs •
Behavioral training • Synergistic effects

12.1 Finding the Mechanism of Cognitive Enhancement

Studies on cognitive enhancement aim to find effective ways to improve the
cognitive functions of healthy subjects as well as unhealthy subjects. There are two
main approaches to exploring effective cognitive-enhancing methods. The first one
seeks to try different possible enhancers with different combinations of strengths
and durations in order to find more effective ways from a variety of trials. The
second approach is to find the underlying mechanisms of how enhancers modulate
cognitive functions so that enhancers can be used more effectively. These two ways
of finding effective cognitive enhancers are interdependent. On the one hand, data
on how different cognitive enhancers work help to build and examine different
proposals of the mechanism of cognitive enhancement. On the other hand, some
ideas about the underlying mechanism of cognitive enhancement help to decide the
types and the quantities of enhancers to experiment on without trying all variations
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of them. Both approaches of finding effective enhancing methods are necessary
and worth pursuing. This chapter will contribute to the inquiry of finding effective
enhancing methods by taking up the second direction.

In order to locate the mechanism of cognitive enhancement, I will start by
reflecting on the synergistic effects of the simultaneous application of cognitive
enhancing drugs and behavioral training, whose mechanism may play a crucial
role in finding the general mechanism of cognitive enhancement, as suggested by
Husain and Mehta in a review article (Husain and Mehta 2011). Several studies
show that the resultant enhancing effects from the concurrent application of drugs
and behavioral trainings are greater than the enhancing effects of applying either
drugs alone or behavioral trainings alone (Knecht et al. 2004; Berthier et al. 2009).
I suggest that the synergistic effects indicate that drugs and behavioral training
modulate cognitive functions in different ways. I will justify this suggestion by
discussing the difference of the enhancing effects and the mechanisms of cognitive-
enhancing drugs and behavioral training. My argument regarding the difference
between drugs and behavioral training is as follows: If cognitive-enhancing drugs
and behavioral training enhance cognitive functions through the same mechanism,
cognitive-enhancing drugs and behavioral training have the same enhancing effects.
Cognitive-enhancing drugs and behavioral training do not have the same enhancing
effects. Thus, cognitive-enhancing drugs and behavioral training enhance cognitive
functions through different mechanisms. After arguing for the differences between
the mechanism of cognitive-enhancing drugs and behavioral training, I will propose
the mechanism for cognitive-enhancing drugs and for behavioral training and an
explanation for the synergistic enhancing effects based on the conclusion of my
argument. I suggest that this proposal could be a basis for the general mechanism of
cognitive enhancement.

12.2 The First Premise: Thesis on the Mechanisms
and the Effects of Cognitive Enhancement

My first premise is: if cognitive-enhancing drugs and behavioral training enhance
cognitive functions through the same mechanism, cognitive-enhancing drugs and
behavioral training have the same enhancing effects. Cognitive functions correlate
with the excitation or inhibition of their corresponding neural networks. When
drugs and/or behavioral training enhance a cognitive function, the corresponding
neural network of this cognitive function is being modulated in a way that the
cognitive function performs better. For instance, Ritalin enhances one’s attention
through its modulation of the corresponding neural network of attention (Husain
and Mehta 2011). In addition, different dosages of enhancers may result in different
strengths of enhancing effects; different types of enhancers may have different
effects, such as the length of retention of the enhancing effects and the influence
on brain activities after the end of enhancing treatment (Berthier et al. 2009;
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Klingberg et al. 2005; Knecht et al. 2004; Maguire et al. 2003; Olesen et al. 2004).
Because the effects of a cognitive enhancer are dependent on the way the enhancer
modulates the corresponding neural network of the target cognitive function, we
can then say that if two cognitive enhancers modulate the target neural network
in the same way, (that is to say, if these two enhancers have same mechanisms,)
then these two enhancers would have the same enhancing effects, such as achieving
the same strength of enhancing effects, possessing the same duration of retention
of the enhancing effects, and influencing brain activation patterns after the end of
enhancing treatment in the same way.

12.3 The Second Premise: Different Enhancing Effects
of Cognitive-Enhancing Drugs and Behavioral Training

The second premise of my argument states: cognitive-enhancing drugs and
behavioral training do not have the same enhancing effects. There are four main
differences between the enhancing effects of drugs and that of behavioral training.

First, the effects of behavioral training last longer than those of drugs after
the end of enhancer usage. Berthier et al. (2009) show that even both memantine
and constraint-induced aphasia therapy (CIAT) can achieve the same degree of
improvement in patients with chronic poststroke aphasia after the same length of
treatment; however, CIAT has retention effects of up to 3 weeks after the end
of treatment, whereas memantine does not. In other studies on working memory,
even though the retention of the enhancing effects of levodopa on working memory
can last up to a month after the treatment (Knecht et al. 2004), behavioral training
can last longer (up to 3 months) after the treatment (Klingberg et al. 2005).

Second, behavioral training changes brain activation patterns and neuronal
growth. Studies on superior memorizers show that the strategy used by superior
memorizers during their training change their brain activation patterns when
performing tasks on memory (Maguire et al. 2003). Other studies on working
memory training show that such training increases the density of dopamine receptors
in the subjects’ brains (McNab et al. 2009) and increased the activation of working
memory-related brain activities (Olesen et al. 2004).

Third, drugs and behavioral training have different specificity on enhancing
targets. For instance, levodopa treatment enhances subjects’ ability to encode
stimulus salience, while the repetition of behavioral training, which is required
for the subjects to acquire the target cognitive skill, decreases salience (Knecht
et al. 2004).

Fourth, studies show that only users with low performance are helped by the
use of cognitive-enhancing drugs, while the same drugs may reduce the cognitive
function of subjects who are already high-performing (Husain and Mehta 2011).
On the other hand, even though behavioral training may not benefit the subjects with
high performance, it does not seem to damage the subjects’ cognitive performance
as some cognitive-enhancing drugs do.
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These differences between cognitive-enhancing drugs and behavioral training
suggest that these two enhancing methods have different enhancing effects. Among
the differences are: different retention rates, different influences on brain activation
patterns and neuronal growth, different specificities, and different influences on
subjects with varying cognitive abilities.

12.4 Conclusion: Different Mechanisms
of Cognitive-Enhancing Drugs and Behavioral Training

I conclude that cognitive-enhancing drugs and behavioral training enhance cognitive
functions through different mechanisms. Furthermore, I propose that drugs enhance
cognitive functions by modulating only parts of the neural network that correspond
to the cognitive functions, while behavioral training enhances cognitive functions by
modulating a larger neural network within which the target neural network is only a
part. The neural networks of cognitive functions usually involve more than one kind
of neurochemical pathway. For instance, the neural network of working memory
involves the neurochemical pathways of dopamine, noradrenaline acetylcholine, and
serotonin, and the neural network of affective processes involves the neurochemical
pathways of dopamine and serotonin (Cools et al. 2008; Harmer 2008; Luciana et
al. 2001; Robbins and Arnsten 2009). When we use drugs to enhance cognitive
functions, we usually use only one kind of drug. For instance, levodopa, which
is the precursor of dopamine, is used to enhance working memory (Knecht et
al. 2004). In this way, levodopa enhances working memory through modulating
part of the neural network of working memory. On the other hand, behavioral
training usually involves a neural network larger than the target neural network.
For instance, working memory training involves not only working memory but also
vision, attention, and, possibly, executive functions to complete the training.

The proposed mechanistic difference between cognitive-enhancing drugs and
behavioral training provides an explanation for why there are synergistic effects
when applying drugs and behavioral training at the same time. There are synergistic
effects because drugs and behavioral training modulate different parts of neural
networks independently. Thus, when drugs and behavioral training are employed
at the same time, drugs and behavioral training can enhance the part that the other
enhancer fails to enhance. Such a combination results in better enhancing results.

In addition, the proposed mechanistic difference between cognitive-enhancing
drugs and behavioral training also suggests some explanations for the differences of
the enhancing effects of these two enhancing methods. First, the enhancing effects
of behavioral training last longer than those of drugs because behavioral training
modulates not only the target neural network but also the interaction between the
target neural network and other neural networks. I suggest that the enhancement
of the interaction between neural networks helps to maintain the enhancing effects
on the target neural network. Second, it is also possible that the interaction between
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different neural networks that result from behavioral training makes it easier to
change brain activation patterns and neuronal growth. Third, the fact that drugs
and behavioral training have different specificity may be due to the range of neural
networks that they influence. For instance, it is easier for levodopa to enhance the
subjects’ ability of encoding stimulus salience than behavioral training because
levodopa acts on a more specific range of neural network, which may be what
is required for the encoding of stimulus salience. Fourth, the negative effects of
cognitive-enhancing drugs on subjects with high performance may result from
the trade-off between different cognitive functions, as Husain and Mehta (2011)
suggest. The reason why behavioral training does not have the same negative
effects may be that the interaction between different neural networks resulting
from behavioral training has already reduced the trade-off between different neural
networks or different cognitive functions.

To conclude, given the interdependency between theories and empirical studies,
the proposed mechanistic difference of cognitive-enhancing drugs and behavioral
training proposed in this chapter provides a basis for finding more effective
enhancing methods. This difference also needs to be examined by empirical studies.
If empirical studies do agree with the proposed mechanistic difference, this proposal
could then be a good start for developing the general mechanism of cognitive
enhancement.
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Chapter 13
What Is Cognitive Enhancement and Is It
Justified to Point Out This Kind
of Enhancement Within the Ethical Discussion?

Roland Kipke

Abstract The term “cognitive enhancement” distinguishes one area of mental
capacities: the cognitive capacities in contrast to non-cognitive capacities. The
widespread use of this term within the ethical debate about pharmacological
enhancement suggests that the enhancement of cognitive properties raises particular
ethical questions that are different from the ethical questions raised by other kinds
of neuro-enhancement. Or, the suggestion is at least that cognitive enhancement
raises the ethical questions with a higher intensity. This article examines whether
these suggestions are correct. The purpose of this article is therefore not to examine
the ethical questions raised by cognitive enhancement but to examine the question
as to whether the ethical problems of cognitive and non-cognitive enhancement
are significantly different and, therefore, whether the concentration on cognitive
enhancement within the bioethical debate is justified. The result of this examination
is: the suggestion is not correct, the ethical questions raised by the different forms
of pharmacological enhancement are in most respects equal or similar, and the
concentration on cognitive enhancement is largely not justified.

Keywords Cognitive enhancement • Non-cognitive enhancement • Cognition
• Ethics • Terminology

13.1 The Two Meanings of “Cognitive Enhancement”

In the ethical discussion on the use of medical means for the improvement of
mental properties, different terms serve as the central term. They do not have
exactly the same meaning. Some authors speak of “neuro-enhancement”, others
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of “brain doping” or “mind doping.” And many people use the term “cognitive
enhancement.” I am concerned with what “cognitive enhancement” means, and
above all, whether it is justified to single out this kind of enhancement that the
term “cognitive enhancement” refers to: Are we correct to act on the assumption
that cognitive enhancement poses particular ethical questions that are different from
the ethical questions posed by non-cognitive types of neuro-enhancement?

The term “cognitive enhancement” obviously has different meanings. Some open
questions are related to the term “enhancement”: What does “enhancement” actually
mean and is enhancement clearly distinguishable from therapy? These questions
have been debated for many years; however, that is not the topic of this article. I
use the term “enhancement” in the sense of altering healthy human properties by
medical means, alterations that are subjectively evaluated as improvements, at least
at the moment when the person conducts the enhancement measure. Moreover, I
assume we can reasonably differentiate between enhancement and therapy, although
there is some grey area (Lenk 2002).

However, I am concerned with the first part of the term: “cognitive.” What does
it mean? The term “cognitive enhancement” is used in two different ways:

A. For one, the term covers the entire field of interventions in a healthy brain by
medical (so far only pharmacological) means in order to enhance mental traits or
abilities. These mental traits are of cognitive, emotional and motivational nature
(Synofzik 2006; Persson and Savulescu 2008; Förstl 2009; Hyman 2011). This is
the problem with using the term “cognitive enhancement”: “cognitive” traits are
only traits and processes that have to do with thinking, perception, knowledge
and memory:

Cognition can be defined as the processes an organism uses to organize information.
This includes acquiring information (perception), selecting (attention), representing
(understanding) and retaining (memory) information, and using it to guide behavior
(reasoning and coordination of motor outputs). (Bostrom and Sandberg 2009)

Cognition is not identical with the realm of mental processes and proper-
ties, but mental traits and processes are more than cognitive. In science and
philosophy as well as in everyday speech, it is common to distinguish between
cognitive and non-cognitive functions and abilities. Cognitive abilities make up
only one part of the human psyche; the enhancement of mental traits is not only
related to cognitive abilities. On the contrary, the enhancement of emotional
traits, of mood and emotional balance by using anti-depressants is an important
part of the enhancement of mental properties. The debate concerning this kind of
mental enhancement began with the use of Prozac, an anti-depressant, and Peter
Kramer’s well-known book, Listening to Prozac (1997). Therefore, the first use
of “cognitive enhancement” is simply incorrect. We should not use it in this way.

B. Secondly, the term “cognitive enhancement” refers only to the particular
enhancement that aims to improve cognitive abilities. As we have seen, this use
of the term is more adequate. We can find the term used in this way in many
publications, and, in this paper, I also use it in this way.
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As an overall term, I use “neuro-enhancement,” which is also widely used in the
ethical debate. While the term “cognitive enhancement” designates only one part of
the medical enhancement of mental properties, “neuro-enhancement” encompasses
the enhancement of cognitive and non-cognitive properties.1

And what is the term for the opposite of cognitive enhancement, the neuro-
enhancement that aims to improve non-cognitive properties? Sometimes we can find
the term “mood enhancement”. However, this term is too narrow because people
who use anti-depressants not only try to improve their mood but also their social
skills, their self-confidence and so on. Therefore, I call the opposite of cognitive
enhancement simply “non-cognitive enhancement.”

13.2 The Question Regarding the Particular Ethical Role
of Cognitive Enhancement

Although we can differentiate various kinds of neuro-enhancement, we can ask
whether this differentiation is ethically relevant. Although the second use of
“cognitive enhancement” is adequate, we have to ask whether this widespread
use is justified. We have to ask whether it is legitimate to single out this kind
of neuro-enhancement in the ethical discussion. It would be justified if cognitive
enhancement raised more or other ethical problems than non-cognitive enhancement
does. Publications that only speak of cognitive enhancement seem to assume this
particular feature of cognitive enhancement and the necessity or at least adequacy
of its own ethical discussion (Schleim and Walter 2007; Bostrom and Sandberg
2009; Cakic 2009; Tännsjö 2009; Biedermann 2010; Goodman 2010).

If cognitive enhancers do not lead to particular problems, we do not have any
reason to point them out within the ethical discussion. In fact, I think that we have
hardly any good reason for this particular consideration of cognitive enhancement.
To justify this thesis, I will go very briefly into major ethical issues that are discussed
in the context of neuro-enhancement and examine whether these are raised in a
particular way – either less or more – by cognitive enhancers.

The main ethical problems that are discussed in relation to neuro-enhancement
can be classified in several ways. But, it is not implausible to differentiate these nine
fields of ethical problems:

1. Efficacy and side effects
2. Personal authenticity
3. Quality of happiness

1To be more precise we should speak of “psycho-enhancement” or “mental enhancement” because
the aim of these measures is not to improve neurons but mental or psychological properties.
Moreover, the nervous system is the basis for more than our mental properties. However, “psycho-
enhancement” and “mental enhancement” are not widely used terms in this discussion.
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4. Development of the character and self-awareness
5. Accountability of achievement
6. Fairness in competition
7. Social pressure
8. Social justice
9. Changes of values and the idea of mankind

In order to prevent misunderstandings, I would like to emphasize that my concern
is not to prove or analyze these ethical problems. I only say: If these problems exist,
then almost all of them exist for cognitive enhancers as well as for non-cognitive
enhancers.

13.2.1 Efficacy and Side Effects

First, in contrast to the expectations and fears in the ethical discussion on neuro-
enhancement, the currently used and discussed neuro-enhancers do not have a great
effect on mental properties. This is true for means that are considered as cognitive
enhancers as well as for those considered to be non-cognitive enhancers. Anti-
depressants do not have reliable effects on emotional traits; anti-dementia drugs do
not show a positive effect on the memory; and stimulants like Ritalin hardly improve
the ability of attention (Repantis et al. 2009; Lieb 2010). At most, Modafinil has a
verifiable effect on attention (Lieb 2010).

Second, the pills that are presently used with the aim of enhancing mental
capacities not only have no positive effect on the targeted mental properties, but
most of the means can also have serious side effects. That also holds true for both
cognitive and non-cognitive enhancers. Only the risk of addiction may be different
because cognitive enhancers have an impact on the dopaminergic system, which
is involved in all of the known substances with addiction potential (Heinz et al.
2012). However, the addictive potential of non-cognitive enhancers has not been
well investigated to date.

Altogether we can detect some differences, but there is no significant difference
between cognitive and non-cognitive enhancement that would justify their different
ethical consideration in this respect. Neither of them can meet the high expectations
with regard to efficacy and both have the potential to harm the people who use them.
However, this situation could possibly change with the progress of pharmacology or
even with the development of technical devices.

If the efficacy and safety of neuro-enhancers are not given to a certain extent,
the other ethical problems remain of secondary importance because not very many
people would use these enhancers. In the following discussion of other ethical
questions, the problems of lacking efficacy and safety are presumed to be solved.
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13.2.2 Personal Authenticity

Many authors recognize that one risk of neuro-enhancement is its potential to lead
to a reduced authenticity of personality. In most cases, this fear is articulated with
regard to non-cognitive enhancers (Krämer 2009; Schmidt-Felzmann 2009). The
drug-induced change of feelings or emotional dispositions is expected to impair
authenticity. Accordingly, cognitive enhancers are not under that suspicion and are,
therefore, less problematic in this respect. Is this assumption correct?

To find an answer we first have to clarify what authenticity is. “Authenticity”
is a difficult concept. I see three important aspects that are all addressed in our
language when we talk about somebody being authentic: (a) The constancy of traits
of the person, (b) the identification of the person with his traits, (c) the consistency
between the traits (Kipke 2011).

(a) The constancy of traits of the person: Being authentic in the first sense means
that the personality remains the same and his traits remain the same. If this is
what is meant by “authenticity,” and the change in the traits by neuro-enhancers
is the problem, no ethically relevant difference between cognitive and non-
cognitive enhancers is recognizable. The possible problem does not lie in the
kind of mental traits but in their temporal extension. Both kinds of enhancers
change the personality.

(b) The identification of the person with his traits: in this sense, one is authentic
if he identifies himself with his characteristics. It is difficult to recognize any
problem here because the identification with the desired traits is just the motive
for producing or altering them by way of drugs. In any case, if there ever were a
problem, then it would apply to both the cognitive enhancers and non-cognitive
enhancers. The relevant problem here is the relationship between the person and
his traits but not the kind of traits.

(c) The consistency between the traits: here, the authenticity of the person lies in the
coherence of the characteristics of a person – both synchronous and diachronic.
Since the traits or skills produced by neuro-enhancers do not necessarily emerge
from biographical learning and development processes but are rather produced
abruptly and possibly without reference to previous ways of life and personal
development, a risk of inauthenticity in terms of incoherence is possible (Kipke
2011). If this is the case, then the problem relates to cognitive and non-cognitive
enhancers. Therefore, the way of developing the traits would be at stake here,
but not the kind of traits.

In short, with regard to the aspect of authenticity, we cannot find a relevant
difference between the different groups of neuro-enhancers.
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13.2.3 Quality of Happiness

Some authors fear that the happiness people seek through neuro-enhancement is
shallow and superficial.2 Because enhancers that target emotional qualities are
mainly associated with the creation of happiness, they seem to be affected primarily
by this concern. Cognitive enhancers often seem to be excluded from this criticism
because they are used to improve cognitive performance rather than feelings of
happiness. Cognitive enhancers thus appear to be less problematic in this regard.

But it is not that simple. Of course, cognitive enhancers also pursue the goal of
happiness. Although it is not easy to make binding statements about happiness in
general, it should be clear that happiness not only persists in positive feelings but
also in a particular view of one’s life and in the fulfillment of important desires.
Cognitive enhancers have, of course, the goal of increasing the happiness that
resides in the fulfillment of important desires: first, desires for personal qualities
that are important to the person, and second, desires for success in competition.

If the quality of happiness resulting from the use of non-cognitive enhancers
is questionable, then the quality of happiness resulting from the use of cognitive
enhancers is as well. The kind of happiness at stake may be different, but in
both cases the question is: Is the alleged happiness really happiness? For example,
authenticity in terms of biographical coherence should be an important factor in the
experience of happiness. There is no principal difference in the ethical questions
raised by cognitive enhancers and other neuro-enhancers.

Furthermore, according to psychological research, an important factor in achiev-
ing happiness is the experience of self-efficacy and the resulting self-confidence
(Bandura 1994). Compared to traditional methods of mental self-forming, neuro-
enhancement has the fundamental problem that it does not allow higher levels of
self-efficacy experience, that is, the experience of changing oneself by one’s own
forces. Moreover, in this respect, we cannot find any principal difference between
the different groups of enhancers (Kipke 2011).

Finally, according to some authors, happiness also lies in the acceptance of how
we are. In this view, striving to alter the conditions of our lives and personalities is
a threat to happiness (President’s Council 2003; Sandel 2007). In this respect, too,
the kind of improved traits does not make a difference.

2President’s Council (2003, 305): “What is to be particularly feared about the increasingly common
and casual use of mind-altering drugs, then, is not that they will induce us to dwell on happiness at
the expense of other human goods, but that they will seduce us into resting content with a shallow
and factitious happiness.” Cf. the considerations of Christoph Rehmann-Sutter on “authentic
happiness”: Rehmann-Sutter (2008). Cf. also Krämer (2009, 213).
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13.2.4 Development of Character and Self-Awareness

In part, neuro-enhancement is criticized because it prevents the development of cer-
tain properties, such as self-discipline, perseverance, self-control, etc. (President’s
Council 2003), or at least it does not promote them. The idea is that only those
people who develop their personal qualities through laborious and time-consuming
mental work can develop these qualities.

Here, too, is apparently no difference between the different groups of neuro-
enhancers. The criticism is not related to the types of enhanced traits but to the
way they are achieved. If this claim is true, then it applies to properties such
as concentration and memory as well as properties of self-confidence, emotional
balance, and the like.

In the same way, neuro-enhancement can be criticized because it does not provide
the opportunity to increase experiences and properties like self-awareness and
self-efficacy. For example self-awareness: Unlike self-improvement through mental
work, neuro-enhancement does not function without relatively strong self-attention,
a higher attention to one’s own traits and personality (Kipke 2011). Therefore,
self-improvement through mental work has a tendency to increase self-awareness,
and self-awareness is something widely appreciated. It is possible that the insights
yielded by the improvement of non-cognitive traits are more interesting because
people often have more of a lack of knowledge and understanding of their emotions
than of their cognitive abilities. But, the principal problem that neuro-enhancement
does not provide this opportunity of increasing self-awareness arises from not only
non-cognitive neuro-enhancers but cognitive enhancers as well.

13.2.5 Accountability of Achievement

Because the properties in question are not just existent or are not developed by
mental work, for some authors the question is whether the resultant benefits are
attributable to the person at all, whether they are his achievement and whether the
person deserves appreciation for this achievement (Stier 2009; Lieb 2010).

Is there a difference between the different neuro-enhancers in this respect? At
first glance, there seems to be. The reason for this impression is that if we speak
of “achievement” in this context, we think of cognitive achievement. But, even
if we often use the term “achievement” in this narrow sense, the related ethical
question is the same for non-cognitive enhancement. If someone improves his
social and communicative skills by way of neuro-enhancers and performs well, this
is also an achievement (e.g. a successful negotiation or a successful presentation
at a party). And if the question of attributability of this achievement is posed by
cognitive enhancers, it also arises in the cases in which the achievement is caused
by non-cognitive enhancers. Therefore, here too, cognitive enhancers do not play a
special role.
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13.2.6 Fairness in Competition

The question of fairness in competition is closely linked to the previous question
concerning accountability of achievement. But, while the question of accountability
was situated only on an individual level, the question of fairness in competition
brings the social dimension into play. Success in competition depends on specific
mental abilities. Consequently, the question arises whether the competition for
success in university and career, for recognition and for access to money and power,
will be jeopardized. This is because it does not take place under fair conditions
(if some people improve their abilities and thus their chances by using neuro-
enhancers).

In the ethical discussion, the question of jeopardized competition is often only
related to cognitive enhancement. However, this restriction is hard to understand
since we approach competition with more than just cognitive abilities. For success
in professional life, we need social, communicative and emotional skills, as well
as cognitive abilities. Those people who cannot communicate appropriately, who
present themselves with too little self-confidence or show too little empathy usually
do not have much success (Brehm 2001; Boyatzis et al. 2002; Tangney et al. 2004).
This is particularly true for many fields of highly-qualified work. These fields are
those in which neuro-enhancement is currently the most wide-spread (DAK 2009).

Only in the case of exams in school and university settings, in which merely
propositional knowledge is required and, therefore, only cognitive abilities such as
understanding, attention and memory are necessary, does cognitive enhancement
play a more important role than non-cognitive enhancers do. Cognitive enhancement
raises the particular issue concerning the integrity of exam results. However, outside
of those particular situations, we compete with more than our mental capacities. And
if social and emotional skills can be improved by neuro-enhancers, the question of
the distortion of competition is the same.

13.2.7 Social Pressure

A further concern is related to social competition. The point at issue here is not the
corruption of competition but its increase. The idea is, first, that social competition
produces a pressure to perform, which can be a strain, and, second, that the use
of cognitive enhancers is only an expression of the high level of this pressure
to perform and that it increases this pressure even more. Even if a certain level
of pressure to perform is widely considered as fruitful for efficient work and an
innovative society, many authors are worried that an increasing pressure to perform
is too stressful and destructive for many people.3

3Even authors who are not generally critical of neuro-enhancement consider this as a big problem;
cf. e.g. Schöne-Seifert (2006, 281).
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Particularly problematic can be the pressure on those who actually do not want to
use such enhancers. They would be forced to resort to these means against their con-
viction in order to maintain their career chances. Doping in high-performance sports
gives credence to this assumption (Bette and Schimank 2006). The mere suspicion
that competitors are taking enhancers produces the pressure to do the same.

Also, these questions are sometimes discussed particularly in terms of cognitive
enhancement. Again, the assumption is made that only or at least primarily cognitive
skills are decisive for career success. As we already know, this assumption is wrong.
Therefore, the concentration on cognitive enhancement within the ethical debate is
wrong. If social pressure is a problem with cognitive enhancers, then it is also a
problem for non-cognitive enhancers.

13.2.8 Social Justice

The question of social justice is one of the key issues discussed in terms of neuro-
enhancement. The concern of some authors is that neuro-enhancement increases
social injustice and creates a two-class society or widens the gap between the
existing classes even more. Only wealthier people can afford the expensive neuro-
enhancers and, thus, increase their already-existing advantages through improved
mental abilities, thereby gaining better chances in life. The people who were
previously economically or educationally disadvantaged, thus, fall further behind
(President’s Council 2003).

In addition, this question is often limited to cognitive enhancers. In this view,
social opportunities are primarily determined by cognitive abilities. The pharma-
cologically augmented IQ is used as the main example for a reason for growing
injustice, but this is a one-sided view. As was already shown above, we have social
opportunities not only because of our cognitive abilities but also as a result of our
non-cognitive skills. The probability is very small that someone will have success
in the long run only with high cognitive abilities but low emotional competences
such as empathy. So, if social justice is threatened by cognitive enhancers, then it
is also threatened by non-cognitive enhancers. Again, cognitive enhancement does
not demand a special ethical assessment.

13.2.9 Changes of Values and the Idea of Mankind

Negative consequences for society could also consist in changes of our values and
the ideas of ourselves as human beings. Since neuro-enhancement is a technical
shortcut, a widely-cited concern is that it undermines the value of hard work. It could
create or strengthen the fallacious idea that we can have success without effort. In
reality, we cannot gain something without pain (Juengst 1998). A related idea is
that neuro-enhancement could lead to an overestimation of the value of efficiency,
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which is regarded as erring and harmful for human well-being (Boldt and Maio
2009). A third concern refers to the idea of mankind that can be negatively affected
by neuro-enhancement. Neuro-enhancement can support the idea that we are only
living mechanisms and that human action is merely the outcome of neuro-chemical
processes. By using neuro-enhancers we exercise a mechanistic anthropology, so to
speak. Thereby, the important concepts of freedom and responsibility could perish
(Freedman 1998; Gesang 2007).

Now, it is not any more surprising that we cannot detect any ethically relevant
difference between the types of neuro-enhancers in this respect either. If the
presented concerns are justified, then they do so due to the general nature of
neuro-enhancers, their quick result without mental effort and their nature as neuro-
chemical or technical means, but not due to the particular kind of mental properties
that are changed by these means.

13.3 Two General Arguments

In addition, I have two general, non-ethical arguments against a separate discussion
on cognitive enhancement. One argument deals with the possibility of a differenti-
ation of the various mental properties; the other is related to the factual impact of
existing supposed cognitive enhancers.

13.3.1 The Possibility of Differentiation

The separated discussion of cognitive enhancement assumes that the different neuro-
enhancers have effects either on cognitive abilities or on non-cognitive properties.
The basic assumption is that it is possible to separate emotion and cognition clearly
so that we can selectively improve cognitive properties. In contrast, neuroscientific
and psychological research show that the two areas are closely linked. Emotion
affects cognition, and cognition affects emotion (Dolan 2002). This general link
between the two areas is especially important for the skills of concentration and
memory, which are two of the main focuses of cognitive enhancement. What
appeals to us emotionally fits into the semantic and episodic memory more easily.
Our concentration depends on our emotional state (Hänze 2009). Social sensitivity
(empathy) correlates with a relatively high IQ (Asendorpf 2009). If these mental
domains are that closely linked and deeply interdependent, it is highly implausible
that we could improve one domain without affecting the other.
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13.3.2 The Impact of Existing Supposed Cognitive Enhancers

In addition, the empirically detectable side effects of current enhancers considered
as cognitive enhancers go beyond the domain of cognitive abilities. For example,
Ritalin (Methyphenidat), the drug often prescribed to ADHD patients (attention
deficit hyperactivity disorder, ADHD), often (1:10–1:100) results in aggression,
excitement, emotional lability, anxiety, depression, irritability – mental states that
obviously belong to the domain of emotion (Fachinformation des Arzneimittel-
Kompendiums der Schweiz 2009).

Thus, the empirically observable side effects of drugs that are supposed to
be cognitive enhancers, such as Ritalin, are not limited to the area of cognitive
abilities. If these side effects occur in ill patients, it seems likely that they will also
occur in healthy persons. An isolated enhancement of cognitive functions without a
change in the emotional dimension is therefore unrealistic. Even if one makes the
counterfactual presumption of effective enhancers without severe side effects, one
should not ignore the basic realities of the human psyche.

13.4 Conclusion

The results of this brief examination of the different fields of ethical problems of
neuro-enhancement are: In most respects, the problems and questions raised by
cognitive enhancement on the one hand and by non-cognitive enhancement on
the other are the same or very similar. Neither the ethical problems relating to
the individual person nor the problems relating to the social consequences make
a significant ethical difference. Only in very few aspects, the ethical questions or
problems seem to be different or differently large, namely, the kind of happiness
that is at stake, the problem of unfairness in exams in school and university settings
and, possibly, the varying importance of self-awareness, which can be prevented
by the use of neuro-enhancers. These few ethical differences hardly justify a
broad, separate consideration of the topic cognitive enhancement. In addition, it
is generally doubtful that separating the domain of cognitive traits from the domain
of non-cognitive traits is justified. If we talk about neuro-enhancement, we can and
we should spotlight the whole field of neuro-enhancement.
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Chapter 14
No Pain, No Gain? Objections to the Use
of Cognitive Enhancement on the Basis of Its
Potential Effects on the Value of Achievement

Lisa Forsberg

Abstract In recent years, the prospects and perils of cognitive enhancement (CE)
have been a matter of great debate. This chapter examines three objections to the
use of CE. All three objections are based on potential effects that the use of CE
is thought to have on the value of achievement. According to the first objection,
the reason that we should oppose the use of CE is that it would cause us to no
longer be responsible for our achievements. The second objection, in contrast, holds
that we should oppose the use of CE because it would make us too responsible for
our achievements, or the lack thereof. According to the third objection, we should
oppose the use of CE because it would have character-eroding effects. This chapter
examines a number of counter-arguments against each of these three objections. The
chapter concludes that none of the three objections succeed as in principle objections
to the use of CE.

Keywords Cognitive enhancement • Achievement • Responsibility
• Authenticity • Ethics

In recent years, the prospects and perils of cognitive enhancement (CE) have been a
matter of great debate. Some of the concerns expressed in the literature in relation
to cognitive enhancement center on the idea that the use of cognitive enhancement
would somehow undermine the value of achievement (Cole-Turner 1998; Farah
2002; President’s Council on Bioethics 2003; Chatterjee 2006; Radoilska 2010).
These concerns rely on the claim that cognitive enhancement technologies would
bring about “gain without pain”, or would allow us to take “easy shortcuts”, and the
intuition that using such means to achieve these effects would be wrong.
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The aim of this chapter is to examine three objections to the use of CE. All three
objections oppose the use of CE on the basis of its potential effects on the value
of achievement. The first objection holds that the reason that we should oppose
the use of CE is that we would no longer be responsible for our achievements
(Sect. 14.2). The second objection, instead, holds that we should oppose the use
of CE because it would make us too responsible for our achievements, or the lack
thereof (Sect. 14.3). The third objection holds that we should oppose the use of
CE because it would have character-eroding effects (Sect. 14.4). The chapter will
examine a number of counter-arguments against each of these three objections.
Finally, it will be concluded that none of the three objections succeed as in principle
objections to the use of CE.

14.1 In What Sense Might CE Pose a Threat to the Value
of Achievement?

Before I examine these objections in more detail, a few notes on terminology are
required. First, there has been significant debate about the question of whether
a distinction between “treatment” and “enhancement” can be drawn at all and
whether, even if this could be done, such a distinction would hold any moral
significance (see e.g. Harris 1992; Bostrom and Savulescu 2009). Thus, any
definition of CE is likely to be controversial. In addition, many authors are using
the term “enhancement” to refer to slightly different things. For the purposes of
this chapter, however, choosing a definition of CE is not important. I will simply
stipulate that there could exist effective forms of CE interventions, and that these
could be distinguished from other types of medical interventions (treatment), as
well as from other forms of common practices that may have an enhancing effect on
cognition (for example, coffee drinking). Second, CE interventions, for the purposes
of this chapter, could involve any technique (pharmacological, surgical, deep brain
stimulation, etc.) that could be efficacious in achieving an enhancing effect with
regard to the cognitive capacities of healthy individuals.

All three objections to the use of CE examined in this chapter focus on the
relation between “ability” and “achievement.” To clarify the relation between the
value of an achievement and the origin or source of the ability that is assumed to
be responsible for this achievement, we could distinguish between four different
categories of “ability-sources”:

I. Native/natural abilities, that is, abilities with which we are born, where no
interference in utero has occurred;

II. Abilities resulting from enhancement interventions in utero;
III. Abilities resulting from self-enhancement, that is, enhancement interventions

undergone in adulthood where the decision to undergo the enhancement
intervention is taken by the individual concerned, and;

IV. Abilities acquired through exerted effort.
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The present chapter will be limited to individuals who themselves have the
capacity to make medical treatment decisions. Therefore, category II will not feature
in the analysis.

14.2 “CE Would Cause Us to No Longer Be Responsible
for Our Achievements”

The first objection to the use of CE that will be examined here holds that we
should oppose the use of CE it would cause us to no longer be responsible for
our achievements. According to this objection, “the attainment of [excellence] by
means of drugs [is] ‘cheating’ or ‘cheap’” (President’s Council on Bioethics 2003,
289). The question of whether the use of cognitive enhancement would constitute
cheating falls outside the scope of this chapter. It has been advanced, however,
that:

[E]ven if users of [cognitive enhancement] were not cheating competitors, and even if
the meaningfulness of the activity were not diminished, it might still be argued that
their accomplishments do not, in some sense, fully belong to them. Users of [cognitive
enhancement], much like cheaters, might take credit for achievements that are not theirs.
(Goodman 2010, 155)

The concern is that the use of biomedical enhancement will cause a “shift away
from achievements humans undertake through self-initiated striving, and toward
those they experience by biochemical interventions, which act on us as passive
subjects” (Fox 2005, 1150). However, a number of counter-arguments could be
proposed against this objection to the use of CE.

14.2.1 We Are Even Less Responsible for What We Achieve
Through Our Native/Natural Abilities

The assumption underlying the objection according to which the use of CE would
cause us to no longer be responsible for our achievements appears to be that we
would be less deserving of praise or blame with regard to achievements that were
a result of CE than we would be with regard to achievements that were not a result
of CE use. We could test this assumption through formulating a Responsibility
Condition (RC), according to which

(RC) P deserves achievement z by virtue of ability y if and only if P is responsible for
ability y.

We could then apply RC to each of the different categories of ability-sources
described above. An application of RC would yield that, in the case of self-
enhanced abilities, P would be responsible for her abilities, by virtue of having



162 L. Forsberg

enhanced them. In the case of self-enhanced abilities, RC would therefore be
satisfied. An application of RC to native/natural abilities, however, would yield
that P was not responsible for her abilities. In the case of natural abilities, RC
would therefore not be satisfied. The application of RC to the different categories
of ability-sources illustrates that the objection according to which the use of CE
would cause us to no longer be responsible for our achievements would apply to
native/natural abilities to an even greater degree than it would apply to abilities that
were a result of self-enhancement. We could concede that we may be somewhat
less responsible for that which we achieve through self-enhanced abilities than
we would be for abilities that we develop through, for example, hard work. This
concession would not, however, justify an in principle opposition to the use of
CE on the basis of its effects for the value of achievement since we would be
even less responsible for native/natural abilities and for what achievements flow
from them.1

14.2.2 We Are Fully Responsible for Very Few (if Any)
of Our Achievements

A second counter-argument against the objection to the use of CE on grounds that it
would cause us to no longer be responsible for our achievements is that we are
very rarely, if ever, fully responsible for our achievements. Therefore, it would
seem implausible to assume that the relatively slight decrease in the degree of
responsibility caused by the use of CE would be sufficient to prevent us from being
held responsible from a moral desert point of view. As Lubomira Radoilska has
observed, “[ : : : ] cognition is routinely considered as a human activity susceptible
to kinds of appraisal, to which mere physiological processes, such as digestion, are
not” (Radoilska 2010). It could be questioned, however, whether these intuitions
are justified, especially in light of emerging neuroscientific evidence pointing to
similarities between cognitive processes and other kinds of physiological processes
and evidence of the importance of environmental influences in the development of
ability. The scope of the present chapter does not allow for a detailed exploration of
issues relating to free will and responsibility. However, for our purposes, it suffices
to say that it would seem unreasonable to assume that we are fully responsible for
very many of our achievements.

1It could be argued that the “natural” distribution of abilities ought to be valued (and preserved)
because it is undesirable to interfere too much with nature, but this is an altogether different
objection to the use of enhancement.
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14.2.3 We Would Not Be Able to Distinguish Between Abilities
Originating from Different Ability-Sources

The objection according to which the use of CE should be opposed because it would
cause us to no longer be responsible for our achievements presupposes that we could
distinguish between abilities originating from different ability-sources. The Pres-
ident’s Council on Bioethics, for example, presupposes that we could distinguish
achievements that were “true,” “natural” products of a person from achievements
that were a result of “unnatural” external help. The underlying assumption, thus,
is that we could distinguish “natural” and “unnatural” achievements from (i) one
another and (ii) all other forms of environmental influences. In order to make such
distinctions, we would need to be able to isolate “ability variables” as well as
achievements, so that “true” achievements would be a direct function of “ability
variables.” The assumption that this could be done is empirically implausible.
A more appropriate approach would be to acknowledge the kinds of external
influences that have aided us in each of our achievements, and to see “excellent
work as something other than personal property and a sign of personal superiority”
(Goodman 2010, 157).

14.3 “CE Would Make Us Too Responsible for Our
Achievements, or the Lack Thereof”

As we have seen, the first objection to the use of CE on the basis of its potential
effects for the value of achievement held that we should oppose the use of CE
because it would diminish the degree to which we were responsible for our
achievements. The second objection to the use of CE on the basis of its potential
effects for the value of achievement holds the opposite. The underlying idea is that,
“As human beings become more able to control their lives and themselves, they also
become more responsible for the results” (Bostrom and Sandberg 2009, 327). The
worry, thus, is that if the option to enhance is available, and this option is likely to
make it easier for us to achieve certain things, we could be held responsible for our
failure to enhance and for our resulting lack of achievement. Michael Sandel has,
for example, proposed:

Why, after all, do the successful owe anything to the least-advantaged members of society?
The best answer to this leans on the idea of giftedness. [ : : : ] A lively sense [ : : : ] that none
of us is wholly responsible for her success makes us willing to share the fruits of our talents
with the less successful. (Sandel 2004, 87)

The argument that Sandel proposes may be reconstructed like this:

1. Decision-makers are able to engineer desirable traits in themselves or others;
2. The ability to engineer desirable traits in themselves or others entails responsi-

bility for the presence or absence of desirable traits;
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3. If decision-makers are responsible for the presence or absence of desirable traits
in themselves or others, human solidarity will be undermined;

4. Human solidarity will be undermined.

There are, however, a number of possible counter-arguments against this
objection.

14.3.1 Negative Responsibility Would Apply to Effort Too

We could (contrary to what was concluded in the previous section) stipulate that we
could isolate ‘ability variables’ and achievements, to a degree that would allow us to
ascertain that particular achievements were a direct function of particular abilities. If
this could be done, however, the kind of negative responsibility envisaged by Sandel
would apply to achievements that were a result of effort, too. Thus, if people could
be held responsible for their lack of achievement when this was a result of their
failure to enhance themselves, people could also be held responsible for a lack of
achievement that was a result of a failure to exert an effort. Therefore, the second
objection fails to provide the sought-after distinction between the kinds of “natural”
achievements that achievements resulting from effort are thought to represent and
achievements resulting from self-enhancement.

14.3.2 We Are Not Able to Distinguish Between Abilities
of Different Ability-Sources

For the second objection, according to which the use of CE would make us too
responsible for our achievements, or the lack thereof, to hold some force, we
would need to be able to tell whether the absence of a particular achievement
were the result of a failure to self-enhance or whether some other factor had
prevented the achievement from occurring. As we saw in Sect. 14.2.3, however,
it is empirically implausible to assume that we could distinguish between abilities
of different ability-sources (and other forms of external influences). Unless the
knowledge of which failures to achieve something were attributable to a failure on
behalf of a particular individual to self-enhance were available to us, we would
not have a basis on which to hold individuals responsible for their failures to self-
enhance. The second objection, therefore, fails to demonstrate that CE should be
opposed.



14 No Pain, No Gain? Objections to the Use of Cognitive Enhancement. . . 165

14.3.3 Being Responsible for Our Choices Is Not the Same
as Being Responsible for Bearing the Costs
of These Choices

A further reason to reject the objection that the use of CE should be opposed because
it would make us too responsible for our achievements is its failure to distinguish
between being held responsible for a choice and being held responsible for bearing
the cost of that choice. It is submitted that even if we could, in certain cases,
conclude that certain individuals were responsible for particular outcomes, this
would not necessarily entail that we also conclude that they should be responsible
for bearing the cost of that outcome. As Frances Kamm has noted, “We may hold
someone responsible for an outcome in the sense of blaming him for that outcome,
without thereby thinking that it is also his responsibility to bear the costs of his
choice, for, as T.M. Scanlon has pointed out, these are two conceptually separate
issues” (Kamm 2009, 122).

The second objection may indeed point to interesting questions regarding when
it is appropriate for us, as a society, to hold someone responsible for their failures
to avoid a particular outcome. We could, for example, consider whether it would be
appropriate to (sometimes) hold individuals responsible for their failure to prevent
the development of a medical condition when the medical condition is (largely) self-
inflicted. These kinds of questions may be relevant in the context of, for example,
resource allocation. However, there is no direct link (that would imply necessity)
between being held responsible for an outcome and being held responsible for
bearing the cost of that outcome in the way that the second objection presupposes.
The second objection, therefore, fails to demonstrate that we should oppose the use
of CE.

14.4 “No Pain, No Gain”: The Use of CE Would Lead
to Character Erosion

The ‘no pain, no gain’ objection holds that the use of enhancement technologies
would, among other things, “weaken the spirit of human agency and cheapen
the dignity of human activity” (Cole-Turner, cited in Fox 2005, 1150). Thus, the
President’s Council for Bioethics has, for example, argued that “[i]n most of our
ordinary efforts at self-improvement, whether by practice, training, or study, we
sense the relation between our doings and the resulting improvement, between the
means used and the ends sought” (President’s Council on Bioethics 2003, 292).
Enhancement technologies, however,

separate the ends sought from our understanding of the meaning those ends imply. Because
they act directly on the human body and mind, biotechnological enhancements tempt us to
shirk individual striving and struggle (Fox 2005, 1150).
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According to proponents of this objection, the use of enhancement technologies
therefore deprives individuals of the value that is associated with the use of
conventional means, such as practice and effort (Fox 1150).

The idea underlying the third objection to the use of CE relies on the notion of
character erosion. As Anjan Chatterjee has noted:

[t]he erosion of character concern is wrapped around a ‘no pain, no gain’ belief. Struggling
with pain builds character, and eliminating that pain undermines good character. (Chatterjee
2004, 971)

Again, a number of counter-arguments could be proposed against the third
objection.

14.4.1 Unfair Discrimination Against Natural Ability

The objection against the use of CE on the basis of its potential character-eroding
effects seems to entail that “the more struggle, the better.” This assumption would,
however, seem to unfairly discriminate against individuals endowed with significant
natural abilities. M.J. Mehlman has noted that, “[a] child prodigy who produces a
charming sonata with little formal training produces just as treasured a piece as does
someone who [ : : : ] labored over the score for half a lifetime” (in Goodman 2010,
154). To advance that an individual would not be deserving of praise due to their
(relative) lack of effort in producing a certain result would amount to punishing
individuals for something beyond their control, namely an ability with which they
were endowed more or less as a matter of luck (or the “natural lottery”) at birth. In
addition, as J.M. Olsen has observed, “There is no reason to assume prima facie that
effort is valuable in and of itself” (Olsen 2006, 3). Indeed, as Schermer has noted,
“[W]hile it is true that we admire or praise those who earn their success by hard
work for their effort and endurance, on top of the admiration and praise they get for
the achievement per se, this does not make all effort valuable in itself” (Schermer
2008, 359). As Mehlman has observed, “[Y]ou deserve to win a Nobel Prize if you
discover the cure for cancer, whether or not you do so with the aid of cognitive
enhancement drugs” (Mehlman 2004, 493).

14.4.2 Conflating Practical and in Principle Objections

As Schermer has noted, “[A]s an empirical claim, the ‘no pain, no gain’ objection
seems to be rebutted by the mere existence of enhancement technologies [� their
existence shows that it] is possible to earn some gains [ : : : ] without pain” (Schermer
2008, 358; emphasis added). However, the fact that CE could help individuals to
earn some gains, such as an exam result that is identical or better than the result
they would have been able to achieve through employing a conventional exam
preparation strategy, such as effort/hard work without pain, does not entail that the
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Strategy Outcome

CE Exam result X

Conventional Exam result X
Knowledge K

Fig. 14.1

Strategy Outcome

CE Exam result X

Conventional Exam result X
Experience E

Fig. 14.2

CE strategy would have been as effective as the conventional learning strategy, all
things considered. As Greely et al. have observed, whether we would have reason
to oppose the use of CE or not would largely depend on the “nature of its effects,
that is, whether, for example, enhancement aimed at improving cognitive capacities
would improve learning, or simply aid those who underwent it in getting a better
exam result than they would otherwise have been able to get” (Greely et al. 2008,
703). The idea that CE may not be effective in achieving a result that was identical to
that which could be achieved by using conventional learning strategies is illustrated
in Figs. 14.1 and 14.2 below.

We could think of the use of CE and the use of conventional means, such as
effort, as two different strategies that could be used to achieve a particular thing
(for example, an exam result). The objection to the use of CE on the basis of its
potential character-eroding effects could be understood as a claim that an individual
who adopted CE as a strategy may not be able to achieve a result that was identical
to that which they would have achieved had they adopted a conventional strategy, all
things considered. CE use would therefore be an undesirable behavior. We could, for
example, imagine the scenario that Greely et al. alluded to above, where individuals
who adopted the conventional strategy would, in addition to the particular exam
result, also acquire particular knowledge, whereas individuals who adopted the CE
strategy would not acquire this knowledge. Thus, the results of each of the two
strategies would not be identical.

The concern that the use of CE could deprive us of valuable experiences could
be illustrated in a similar manner. As Goodman has observed:

The true concern with enhancement is not that it makes activities less difficult, but that it
makes them less meaningful [and although cognitive enhancements] might help one achieve
an end more efficiently, [ : : : ] they could also deprive individuals of valuable experiences in
the process. (Goodman 2010, 152)
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We could again imagine a scenario where individuals could choose to adopt
either a CE strategy or a conventional (learning/effort) strategy. The claim that
individuals who adopt a CE strategy would be deprived of a valuable experience
that individuals who adopted a conventional strategy would acquire is illustrated in
Fig. 14.2 below.

In this scenario, individuals who adopt the conventional strategy would, in
addition to the particular exam result, also acquire a particular experience (E),
whereas individuals who adopt the CE strategy would not acquire this experience.
Thus, the results of each of the two strategies would not be identical.

The concerns that individuals who adopt a CE strategy rather than a conventional
(learning/effort) strategy could lose out on valuable knowledge or experiences might
be justified. However, even if they were justified, this would merely amount to a
practical objection, that is, a claim that CE is not an effective strategy. If this were
the case, there may be practical and societal reasons for restricting CE use. One such
reason might be if students used CE simply to achieve a better exam result than they
would otherwise have been able to get since, as Greely et al. have noted, this would
“prevent a valid measure of the competency of the examinee” (Greely et al. 2008,
704). The claim that CE may be less effective than conventional means does not,
however, constitute an in principle objection to the use of CE. It would not entail
that it would be undesirable to seek to develop more efficacious forms of CE. If we
could develop CE that were just as efficacious in helping us achieve an outcome,
identical to the outcome we would have achieved through the use of conventional
(learning/effort) means, its use would not be undesirable.

14.4.3 Failing to Acknowledge That Effort Could Be Directed
Towards Achieving Something More Worthwhile

If outcomes of employing CE and conventional strategies respectively were identi-
cal, how could we justify not adopting a (potentially more) effective strategy? As
Goodman has observed:

Virtues developed through hard work are not mainly valuable in themselves, but because
they prepare us to accomplish more hard work. Finding a reliable, easier method takes these
virtues out of context, disconnecting them from a purposeful activity. It would be foolish
to forgo a reliable shortcut on account of a set of virtues that the shortcut itself renders
unnecessary. (Goodman 2010, 152)

Schermer has noted that the idea that effort or suffering may sometimes enable
us to learn, or to cultivate virtues that will be useful to us, does not entail that
effort or suffering are necessary for learning or prerequisites for developing such
virtues. Conversely, not all instances of effort or suffering will promote learning or
virtue acquisition (Schermer 2008, 359). “Short-cuts” that minimize certain kinds
of efforts or suffering (that could have a character-building potential) are accepted –
and indeed widely appreciated – in many areas of contemporary life. This is because
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it is generally accepted that these short-cuts allow us to devote time to other activities
that are more worthwhile. Thus, as Bostrom and Sandberg have observed:

[S]ociety does not denounce athletes for wearing protective (and performance enhancing)
shoes, since they enable the athletes to concentrate on interesting talents rather than
on developing thick soles. In many elementary schools, calculators are disallowed in
mathematics lessons, where the goal is to understand basic arithmetic, but they are allowed
and increasingly necessary in the higher grades. The basics have by then been mastered,
and the goal becomes to understand more advanced topics. These examples illustrate that
cognitive enhancement aimed at extending and completing a person’s talents may [ : : : ]
[offload] irrelevant, repetitive, or boring tasks and [enable] a person to concentrate on more
complex challenges that relate in more interesting ways to his or her goals and interests.
(Bostrom and Sandberg 2009, 326)

It could be argued that the “no pain, no gain” objection fails to draw the
distinction, proposed by Goodman, between “activities that are predominately
characterized by [ : : : ] ‘process goods,’ [that is,] excellence in the performance of an
activity, [and] ‘outcome goods,’ [that is,] the benefits an activity creates” (Goodman
2010, 146). Although some activities, such as chess games, largely – or even solely –
consist of process goods, many activities consist both of process and outcome goods,
and some consist solely of outcome goods. In these cases, the use of ineffective
means to achieve a particular outcome good would be inappropriate. Instead, we
should encourage the use of the most effective means available.

We can and we do make distinctions between tasks where short-cuts are
acceptable and tasks where they are not acceptable. This fact suggests that we
would be able to do so also with regard to different uses of effective forms of CE,
if such interventions were to be developed. Moreover, as Sandberg and Bostrom
have observed, “[A]n enhancement that enables an individual to solve some of
society’s problems would produce a positive externality: in addition to benefits for
the enhanced individual, there would be spillover benefits for other members of
society” (Bostrom and Sandberg 2009, 328).

Rather than demonstrating that the use of CE would have character-eroding
effects, the “no pain, no gain” objection points to the importance of contemplating,
“[i]n each specific case, [ : : : ] what we consider to be the most important aspect
of the activity under consideration: its aim (speaking French, losing weight, strong
muscles) or its effects on character” (Schermer 2008, 357). This might lead us to
conclude that the use of CE would be undesirable in the context of certain activities.
It does not, however, demonstrate that CE is undesirable per se.

14.5 Conclusion

In this chapter, I have examined three objections to the use of CE. All three
objections are based on the allegedly detrimental effects that CE is thought to have
for the value of achievement. The first objection holds that the reason that we should
oppose the use of CE is that it would cause us to no longer be responsible for our
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achievements. The second objection instead holds that we should oppose the use
of CE because it would make us too responsible for our achievements, or the lack
thereof. The third objection holds that we should oppose the use of CE because it
would have character eroding-effects. I have also considered a number of counter-
objections against each of these three objections.

Based on this examination, it could be concluded that the three objections
against the use of CE may point to potential trade-offs between certain important
values (hard work, discipline, dedication) and other important values (using the
most effective means to achieve a desired end, cost-effectiveness). They may also
point to potential losses in situations where the use of CE may cause us to forego
process goods, or valuable experiences. This shows that it will sometimes be
necessary to weigh the value of, for example, individuals’ experiences of performing
particular activities against the value of the goods that these activities will produce,
both with regard to the individual concerned and to other individuals or society.
It is concluded, however, that none of the three objections against the use of
CE considered in this chapter succeed in demonstrating that the use of CE is
objectionable in principle.
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Chapter 15
Does the Cognitive Enhancement Debate
Call for a Renewal of the Deliberative Role
of Bioethics?

Cynthia Forlini and Eric Racine

Abstract Discourse on the issues related to the cognitive enhancement (CE) of
healthy individuals using prescription medication has been firmly grounded in
academia. Results from an emerging body of research examining the perspectives of
non-academic stakeholders through surveys and focus groups have added experien-
tial facets to the ethics debate around CE that, when synthesized, can yield important
messages that further complement and diverge from academic discussions. We
examined published literature on stakeholder perspectives and found conclusions
that diverged from current academic literature. Three points of contention were
found: (1) the discussion of safety and efficacy as a rate-limiting step in the
progression of CE both practically and ethically; (2) the perception of both high
and low prevalence in university students and consequences of the perceived
prevalence; and (3) the ambivalence and ambiguity on the acceptability of CE and
the progression of the ethics debate around it. These three points of contention
suggest that the ethics debate around CE in academic and in stakeholder perspectives
may be running on separate parallel tracks. We propose that the discipline of
bioethics needs to reaffirm its role as a meeting place for the traditional academic
ethics debate on CE and the more experientially-based approach of stakeholders to
enrich future deliberation.
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15.1 Introduction

Debate on the issues related to the cognitive enhancement (CE) of healthy indi-
viduals using prescription medication has been firmly grounded in academia. The
debate has yielded highly polarized viewpoints for and against CE (Caplan and
Elliott 2004; Caplan and McHugh 2007; Parens 2006). These opposing points of
view have been associated with the broader framework of the “culture wars”, which
underlies many polarized American bioethics debates like stem cell research and
end-of-life care (Racine 2010). Within this debate, several points of contention
have surfaced including the issue of authenticity of the individual and human
achievement; autonomy and coercion; and the need for investigation of safety and
efficacy of prescription drugs used for enhancement purposes (President’s Council
on Bioethics 2003; Farah et al. 2004; Greely et al. 2008). However, it is unclear how
the bioethics debate reflects broader perspectives outside the academic literature and
to what extent the culture wars captures current tensions between opposing points
of view. Yet it is interesting to bear in mind some of the seminal goals of bioethics
within the current CE controversy, especially the deliberative role of bioethics.

In an early definition of the field of bioethics, Potter advanced that the goal of
bioethics should be to “generate wisdom, the knowledge of how to use knowledge
for social good from a realistic knowledge of man’s biological nature and of
the biological world” (Potter 1971). Potter envisioned bioethics to be inherently
deliberative and to serve as a meeting place for the biological sciences and the
humanities. Other early scholars in bioethics also stressed this role of bioethics
viewed as an open-ended field (Callahan 1976). Historically, bioethics has opened
up ethical debates to different perspectives by serving as a meeting place. There are
several examples where bioethics has bridged ethics, medicine, science, and public
perspectives in times when consensus was needed and points of view diverged on
“biological knowledge and human values” (Potter 1971). Even before the official
establishment of bioethics, the Nuremberg Code and Declaration of Helsinki called
for broader social and ethical perspectives on medicine and the biological sciences.
More recent examples like the Belmont Report, the British Nuffield Council on
Bioethics and the American Presidential Commission for the Study of Bioethical
Issues illustrate how the field has materialized in more interdisciplinary forms.
Historical and newer centers dedicated to teaching and scholarship in bioethics
along with professional societies have contributed to establishing bioethics as an
interdisciplinary field and a meeting place, although this goal not been fully attained
(Pellegrino 2006). The key to both the historical and more recent examples is that
bioethics reached out to connect different perspectives and generate new knowledge
on the ethical issues in scientific research and medical practice albeit critiques that
have sometimes argued, “there is a paucity of reliable and valid empirical data
regarding the considered moral opinions of the public or other key stakeholders who
are not empowered to sit at the table” (Kim et al. 2009; Gutmann and Thompson
1997; Racine 2003; Macpherson 2004).
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To date, the ethics debate around the ethics of CE has been largely based on
traditional bioethics scholarship with weak connections to broader public concerns.
In this sense the case of CE is not unique, but because of the public relevance and
high profile of this topic, it represents an excellent opportunity to investigate if and
how the deliberative goal of bioethics has been fulfilled. This question can only
be indirectly and partly addressed in this paper, but an emerging body of research
examining the perspectives of stakeholders (e.g., university students, healthcare
professionals and other members of the general public) through focus groups and
surveys has begun to flesh out public perspectives and experiential dimensions to
the ethics debate around CE.

The overlap and potential clash between academic bioethics and broader stake-
holder perspectives might create gaps in the way different groups experience
and understand CE. This varying experience could in turn greatly impact ethical
perspectives and judgments. Failing to recognize and comprehend such potential
contrasts in experience and ethical thinking could have substantial consequences
on predictions and policies. In reaching out to broader stakeholder perspectives,
bioethics would potentially enrich its reflection and ensure that academic concerns,
biases or interests do not prevail unilaterally or inadvertently (Racine and Forlini
2009). Precedent bioethics debates raise relevant questions in this respect.

Several examples suggest that a better understanding of differences between
academic ethics and broader public perspectives would potentially have had con-
sequences for ethics reflection. For example, the direct-to-consumer marketing of
genetic tests elicited many concerns in the academic bioethics debate for the proper
use of genetic information from these tests to avoid stigma and anxiety on the part
of consumers (Gollust et al. 2003; McCabe and McCabe 2004; Chadwick 2008).
However, a recent study shows that these predictions may have been unfounded
since the majority of participants having purchased a genetic test did not report
any anxiety and few lifestyle changes after receiving results (Bloss et al. 2011).
Understanding the significance of contrasts between academic ethics and broader
public perspectives can help the ethics debate to move forward constructively as it
becomes increasingly important to address and possibly take action on important
issues related to CE.

In this paper, we examine and discuss three major sources of tension between
academic ethics and available data on stakeholder and public perspectives on CE.
We examined published literature on stakeholder perspectives, relying on survey
and focus group methodology to conduct a qualitative literature review. We found
five studies that corresponded to these criteria (Table 15.1). From these studies,
we identified and further examined perspectives and conclusions that stood apart
from current academic literature. The three points of contention we found were:
(1) the discussion of safety and efficacy as a rate-limiting step in the progression
of CE both practically and ethically; (2) the perception of prevalence in university
students and consequences of the perceived prevalence; and (3) the ambivalence and
ambiguity regarding the acceptability of CE and the progression of the ethics debate
surrounding it.



176 C. Forlini and E. Racine

Table 15.1 Studies examining stakeholder perspectives on enhancement uses of prescription
medication with respective samples and methodologies

Study Sample Methodology

Hotze et al. AJOB. 2011 633 physician members of the
American Medical Association

Survey

Banjo et al. PLoS One. 2010 212 physicians from USA and
Canada

Survey

Forlini and Racine.
Neuroethics. 2009a

65 individuals (university students,
parents, healthcare professionals)
in Montreal

Media prompt material
and focus groups

Forlini and Racine. Public
Understanding of
Science. 2012

Bergstrom and Lynoe.
Scandinavian Journal of
Public Health. 2008

Random sample of 1,000 individuals
in Stockholm and 300 General
practitioners (GP)

Vignettes and
questionnaire

Sabini and Monterosso.
Ethics & Behavior. 2005

185 undergraduate students from
University of Pennsylvania

Vignettes and
questionnaire

15.2 Is Research on Safety and Efficacy
a Rate-Limiting Step?

The academic ethics debate has cited the scarcity of evidence of safety and
efficacy as a major challenge of CE (Chatterjee 2004; Farah and Wolpe 2004; Hall
2004; Mehlman 2004; Greely et al. 2008). Some studies have reported positive
results on the effects of stimulant medication, specifically, on healthy individuals
(Elliott et al. 1997; Mehta et al. 2000; Barch and Carter 2005; Farah et al. 2008).
However, with small samples and varying methodologies, these results are not a
resounding call for general promotion of CE. A series of meta-analyses published by
Repantis et al., show that even large scale clinical trials on prescription medications
used as cognitive enhancers (e.g., anti-depressants, acetylcholinesterase inhibitors,
stimulants) have not provided consistent evidence of safety and efficacy (Repantis
et al. 2008, 2010a, b). Indeed, if cognitive enhancers were not safe or inefficacious,
their ethical justification would be in peril, and the debate could shift toward
prevention of a dangerous or ineffective practice. However, the ethical debate
currently progresses in the midst of disparate evidence and encourages calls for
a “programme of research into the use and impacts of cognitive-enhancing drugs by
healthy individuals” (Greely et al. 2008) and “growing need for guidance on how to
conduct enhancement research in an ethical manner” (Mehlman et al. 2011). At the
same time, stakeholders feel a certain sense of security in the non-medical use of
prescription medications for enhancement purposes even though they acknowledge
that data on long-term effects are scarce (Forlini and Racine 2012).

Calling for more research in the absence of concrete evidence of safety and
efficacy is an obvious and generally sound recommendation. However, the trend
in the academic ethics literature has also been to consider other ethical issues in
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the light of an a priori role for concerns about safety and efficacy. For example,
Greely et al. discuss the possibility of revisiting policies to oblige certain professions
to use enhancers “[i]f particular enhancements are shown to be sufficiently safe
and effective” (Greely et al. 2008). This type of reasoning positions the ethical
discourse on other issues such as autonomy and coercion, fairness, as well as social
and distributive justice as being contingent on having information either proving
or disproving safety and efficacy. The same has been suggested with regard to
policy that, “before [pharmacological cognitive enhancing] drugs are prescribed to
healthy people, their long-term safety, side-effects and their effectiveness must be
tested to provide important facts necessary for further decision making about their
regulation” (Mohamed and Sahakian 2011). Greely et al. argue for a more decisive
regulatory approval pending safety and efficacy data, “regulatory agencies should
allow pharmaceutical companies to market cognitive enhancing drugs to healthy
adults provided they have supplied the necessary regulatory data for safety and
efficacy” (Greely et al. 2008). In this respect, the academic ethics debate implicitly
and explicitly proposes that the ethical reflection on CE cannot progress any faster
than research on safety and efficacy, the rate-limiting step. (Others have tended
to boil down all ethical concerns of CE to matters of safety and efficacy (e.g.,
Caplan) although it is beyond the scope of this paper to discuss this perspective
in depth.)

The perspectives and opinions of stakeholders on safety and efficacy are divided.
In some respects, stakeholders share the point of view that research on safety and
efficacy can be a rate-limiting step for the CE ethics debate. For instance, the
design of two stakeholder studies (Banjo et al. 2010; Hotze et al. 2011) included
surveys based on hypothetical cognitive enhancers that were previously deemed safe
and efficacious. This methodological provision allowed researchers to encourage
participants to think past concerns for safety and efficacy, which could have been
an immediate barrier to considering other issues. Regardless of this provision,
physicians in these two studies expressed concerns for safety. Banjo et al. (2010)
reported that, “physicians mistrust safety claims regarding pharmaceuticals” such
that it remains a chief concern despite the evidence presented. Similarly, Hotze et al.
(2011) reported that safe hypothetical cognitive enhancers, “least often approved by
physicians were interventions that could easily be argued as dangerous to the user,”
whether due to the side effects caused or the behavior produced (e.g., making a
soldier more aggressive). From these responses, it can be argued that stakeholders,
too, consider research on safety and efficacy a rate-limiting step, which needs to be
addressed before moving along too far in the discussion.

Other pieces of data show that the concerns of stakeholders loom much larger
than safety and efficacy. Results from Banjo et al. (2010) also show that safety
concerns of physicians, “were not offset by the benefit afforded the individual,”
putting emphasis on “the balance between safety and benefit.” In this fashion,
participants of this study did not give a carte blanche for widespread use of cognitive
enhancers, which would be assumed to be safe and effective. Other factors were
taken into consideration indicating that, “physicians are keenly aware of the ethical
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landscape involved in prescribing cognitive enhancers” (Banjo et al. 2010). Indeed,
other features of the ethical landscape in prescribing prescription medications as
cognitive enhancers emerged in stakeholder studies. Hotze et al. (2011) described
concerns of physicians, “regarding perceived threats to social justice and the
meaning of human achievement.” Similar concerns for social justice, but also for
the responsibility of individuals, were voiced by physicians and members of the
general public in a Scandinavian study by Bergstrom and Lynoe (2008). Finally, in
a study centered upon the issue of fairness in using cognitive enhancers, Sabini and
Monterosso (2005) found that university students used this issue to establish ethical
norms about CE. Participants in this study were not questioned directly on safety
but determined that cognitive enhancers, in this case methylphenidate, were only
ethically acceptable as normalizers for individuals who performed in the bottom
10 % as opposed to enhancers for already high performing individuals. The results
of these stakeholder studies show that though safety and efficacy remain prominent
issues, the ethical concerns about social justice and the social context of CE on both
individual and collective choices are also important considerations.

Research on stakeholder and public perspectives on CE clearly suggest that more
information on safety and efficacy is a demand shared with academic perspectives.
The difference, however, lies in the way the issue of safety and efficacy are situated
within the debate on the ethics of CE. The issue of safety and efficacy does
not seem to be the stumbling block that is often described in academic ethics
debates. The perspectives of stakeholders may suggest a different path to organizing
priorities in the ethics debate on CE. For example, safety and efficacy may be first
investigated and only then, depending on the data, followed by deliberation on other
issues like fairness, distribution and autonomy of the individual. An alternative
model would be to first determine whether using prescription medication for
performance enhancement could be fair and under what conditions, how enhancers
could be justly distributed and whether anyone could be obliged to take them before
seeking to fully investigate safety and efficacy. This alternative model would neither
presume that safety and efficacy are stumbling blocks in addressing other matters
nor presume that once safety and efficacy concerns are addressed, meaningful
ethical discussion would have been exhausted. Reciprocity between academic and
stakeholder perspectives could enrich the current debate on CE.

15.3 Is the Non-medical Use of Prescription Medication
for Enhancement Prevalent?

The importance of debating the ethics of CE is often justified by widespread use of
prescription medication for enhancement purposes, notably in reference to the use
of stimulants by university students to improve academic performance. Table 15.2,
adapted from a previous review (Racine and Forlini 2010) to include recent data
(Franke et al. 2011), shows that between 1.3 and 11 % of university students in
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Table 15.2 Prevalence rates for lifetime non-medical prescription stimulant (PS) use and PS use
specifically for cognitive enhancement (CE)

Study Sample population PS use % PS use for CE %

Franke et al.
Pharmacopsychiatry.
2011

1,035 pupils in small and big
cities and 512 university
students of 3 departments

2:6 1.3 (cognitive
enhancement)

Teter et al.
Pharmacotherapy.
2006

4,580 college students in a
large Midwestern
university

8:3 5.4 (enhance
concentration)

5.0 (enhance studying)
4.0 (enhance alertness)

Prudhomme White et al.
Journal of American
College Health. 2006

1,025 students at the
University of New
Hampshire

16:2 11.0 (enhance
concentration)

8.7 (enhance studying)
3.2 (enhance grades)

Teter et al. Journal of
American College
Health. 2005

9,161 undergraduate students
at the University of
Michigan

8:1 4.3 (enhance
concentration)

3.2 (enhance alertness)
Hall et al. Journal of

American College
Health. 2005

381 college students from
the University of
Wisconsin-Eau Claire

13:7 3.7 (enhance studying)

Graff Low and
Gendaszek.
Psychology, Health
& Medicine. 2002

150 undergraduate students
at a small, competitive
college in the US

35:3 8.2 (enhance
intellectual
performance)

7.8 (enhance studying)

those samples used prescription stimulant medication specifically for CE. However,
what is considered widespread is itself open to interpretation. Estimates of general
prevalence are situated at approximately 20 % in two surveys, one conducted by
a German health insurer and the other sponsored by the science journal Nature
(Maher 2008; DAK 2009). These surveys differ significantly in methodology from
the targeted public health studies that report significantly lower prevalence rates.
Both the surveys and public health prevalence studies are often cited in the academic
ethics debate as indicating both widespread and low prevalence.

There is a movement in the academic ethics debate that considers current
evidence of prevalence too weak to support the claim of widespread CE. Lucke et
al. have categorized the Nature poll as “anecdotal evidence” due to its convenience
sampling (Lucke et al. 2010). The wide-ranging prevalence rates reported in the
empirical data “indicate problems of consistency of methods and representativeness
of samples” (Hall and Lucke 2010). In addition, some have indicated that these
rates include other recreational uses of prescription medication and not exclusively
CE uses (Lucke et al. 2011). Finally, prevalence rates, some have found, have
been inappropriately associated with increasing sales of prescription medications
associated with CE (Lucke et al. 2010; Outram 2010). It has been proposed that
prevalence rates may even decrease with increased awareness of legal risks and
potential side effects (Outram 2010). Furthermore, there is empirical evidence to
support criticism of the academic ethics debate because students may actually
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overestimate prevalence of non-medical use of prescription stimulants among their
peers (McCabe 2008). Though the prevalence of CE may be overestimated, it does
not straightforwardly justify abandoning the debate on the ethics of CE, especially
in light of research on stakeholder and public perspectives.

Studies on stakeholder perspectives from medical and academic contexts show
that participants in these studies estimate that CE is quite prevalent. Hotze et al.
reported that 61.7 % of physicians that responded to their survey received requests
for CE from their patients (Hotze et al. 2011). The physicians in Banjo et al.’s study
were also at ease when speaking about CE in contrast to those in the Scandinavian
study who reported feeling less concerned that CE affected their practice (Bergstrom
and Lynoe 2008; Banjo et al. 2010). It is possible that this difference may have
cultural and temporal origins. Student perspectives show prevalence is felt to be high
among student peers (Forlini and Racine 2009a). The perception of high prevalence
points toward two possibilities. First, CE may be especially prevalent in medical and
academic environments. Second, regardless of what the prevalence of CE actually
is, the perception of stakeholders shows that issues related to CE are problematic
and are a source of ethical dilemmas for the groups represented in the samples of
these studies.

While debates go on with regard to the actual prevalence of CE, some do not
hesitate to describe CE (e.g., the non-medical use of prescription stimulants) as
a “contemporary public health problem” (Arria and DuPont 2010). These types
of descriptions fuel efforts to “reduce the large and growing problem of the
nonmedical use of prescription stimulants among college students” (Arria and
DuPont 2010). Concurrently, policy perspectives on CE are beginning to emerge
as exemplified in a discussion paper from the British Medical Association, a report
from Quebec’s Comission de l’éthique de la science et de la technologie (CEST),
and guidance for physicians from the American Academy of Neurology (British
Medical Association 2007; Commission de l’éthique de la science et la technologie
2009; Larriviere et al. 2009). All three of these reports have unanimously and clearly
cited increasing prevalence of CE as one of the main motivators for policy output
by their respective organizations (Outram and Racine 2011). This justification is
problematic if prevalence is eventually shown to be lower than the reported rates
as policies will have been generated for a “phantom practice” (Lucke et al. 2010).
The perception of stakeholders provides an argument for the ethical significance of
CE regardless of what the magnitude and indicates that the perception of widespread
prevalence may continue to shape the ethical landscape of CE. Though the academic
ethics discourse entertains healthy skepticism about prevalence figures, stakeholder
perspectives indicate that research and deliberation should not be halted because of
this. However, discourse could benefit from (1) being cautious and not exaggerating
prevalence to justify ethical and medical attention and, at the same time, (2) not
equating low prevalence with low importance for ethics debate. While an ethics
issue likely becomes more important if it is also a public health concern, an ethics
question cannot be boiled down to a public health concern.
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15.4 What Can Ambivalence in the Ethical Perspectives
of Stakeholders Mean?

The previous section described how the expectation of widespread CE in the public
is informing professional associations and government reports and policies on CE.
Farah et al. stated early on that, “[t]he question is therefore not whether we need
policies to govern neurocognitive enhancement, but rather what kind of policies we
need” (Farah et al. 2004). This attitude toward policy reflects what other authors
have considered the inevitability of widespread CE and, to some extent, its social
acceptance by many (Baylis and Robert 2004; Chatterjee 2004). However, this
proactive attitude toward regulation has garnered opposing reactions in the academic
ethics debate. Some are concerned that existing policies on CE may be premature
(Lucke et al. 2011) and that ultimately, “neuroenhancing drugs should be assessed
on their merits, and regulated according to the risks that they pose and the feasibility
of regulating or restricting their use” (Lucke et al. 2011). Academic proponents
of policy could be implicitly promoting some permutations of CE to normalize it
while critics are staunchly holding their position against all forms of CE for fear
of affronting human nature. Determining which approach to policy on CE is most
appropriate becomes difficult with polarized academic perspectives that leave little
room for the experience of stakeholders.

Stakeholder perspectives are not as clear-cut as those of authors in the academic
ethics debate and have revealed different forms of ambivalence and discomfort.
Stakeholders have acknowledged the presence of CE in their environments, but this
did not lead them to think that it should be encouraged. A majority of physicians
answering questions about hypothetical cognitive enhancers “demonstrated some
ambivalence, agreeing that the medicine should be allowed but not encouraged”
(Hotze et al. 2011). Another sample of physicians seemed to be uncomfortable
prescribing even existing medications (methyphenidate, modafinil) for CE purposes
(Banjo et al. 2010). Students felt much the same way in Sabini and Monterosso’s
study where the participants discussed how cognitive enhancers might be fair
but “under no circumstances was a drug given a ringing endorsement” (Sabini
and Monterosso 2005). A mixed sample, of students, parents and healthcare
professionals displayed marked ambivalence in their initial reactions to CE as well
as in the descriptive and normative frameworks discussed (Forlini and Racine 2012).
For example, when asked to compare the use of methylphenidate for CE to the use
of steroids in sports for performance enhancement or even caffeine consumption, a
soft type of CE, participants did not draw a definitive conclusion about which was
more similar. In light of these data, the term ambivalence signifies the coexistence
of conflicting perspectives about the nature of CE and its acceptability in medical
and academic environments.

Interpreting the ambivalence is difficult. It may be a reflection of indifference,
lack of information or misunderstanding on the part of stakeholders. This type of
ambivalence could be called a form of informational ambivalence, i.e., ambivalence
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caused by rather superficial misunderstandings. Alternatively, this apparent indeci-
siveness may be indicative of complex and evolving ethical thinking in stakeholder
groups and reflect what we could call substantial ambivalence (Forlini and Racine
2012). Racine and Parens have both suggested that the ethics of CE may not be
captured by one sole moral framework or moral test (Parens 2005; Racine 2010).
Accordingly, the ambivalence of stakeholders may be a sign that the broad ethics
debate around CE needs enrichment to capture the experience and reactions of
different groups outside academia. In other words, ambivalence could be meaningful
from a moral standpoint. However, short of simply refraining from issuing policies
or making recommendations, it would remain challenging to see how substantial
moral ambivalence might inform public policy (or even just the steps upstream
from policy) as compared to more defined opinions we find in the academic ethics
literature. Methodologically, substantial moral ambivalence is a difficult reaction to
capture and interpret when considering that the term enhancement can be interpreted
in many different ways by stakeholders, in addition to having a built-in connotation
of efficacy (Forlini and Racine 2011). Given this existence of ambivalence in
stakeholder perspectives and the staunch divide in the academic ethics debate on
how to best address the ethical and social issues around CE, we must consider
whether policy-making is a timely and appropriate step.

15.5 The Renewal of the Deliberative Role of Bioethics

The contrasts between what were designated in this article as, on the one hand, the
academic ethics debate and, on the other hand, public and stakeholder perspectives
were meant to bring to light differences in the way experience can inform ethical
perspectives. It was not meant to illustrate any kind of misunderstanding on the part
of stakeholders with regard to the published literature. Clearly, the categories of
expert and non-expert or lay citizen fails to capture the fact that experts are not
fully objective and that non-experts have valuable knowledge and experience to
share. One might reframe this distinction as not between the “know” and “know
not” but rather between the “know something” and “know something else.” The
three points of contention we identified suggest that the ethics debate around CE
in academic and in public and stakeholder perspectives may be running on separate
parallel tracks evolving almost independently of each other. This separate evolution
could have consequences and lead to differences in how academic ethics and other
stakeholders: (1) prioritize and give importance to different ethical issues; (2) justify
individual and collective decisions as well as policy options on different perceptions
of prevalence and (3) incorporate complex and evolving ethical thinking represented
in the form of substantial moral ambivalence. In addition to the academic culture
wars already at work in CE, these points of contention may be evidence of a broader
and more general disconnection, this time, between academic ethics and broader
stakeholder perspectives. Not acknowledging this possible gap could lead to several
pitfalls in policy-making and practice-oriented scholarship.
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Bioethics is already an interdisciplinary field, but its deliberative role could be
reaffirmed and better established more generally (Gutmann and Thompson 1997;
Racine 2003) and in the CE debate (Forlini and Racine 2009b; Racine 2010).
Bioethics could reinvigorate its role as a meeting place for the traditional academic
ethics debate on CE and the more experientially based approach of stakeholders.
In order to play this role, Callahan has urged that, “if bioethics is to retain its
vitality and be taken seriously, it will have to find a way to extricate itself from the
culture wars” (Callahan 2005). Indeed, the type of wisdom about using knowledge
for social good that Potter advocated could be generated within a bioethics that,
as Callahan proposed, “expect[s] and welcome[s] struggles between opposing
viewpoints” (Callahan 2005). The meeting place fostered by bioethics could help
build a two-way bridge between the academic ethics and stakeholder perspectives,
which would enrich the broader CE ethics debate by representing the value added
of each perspective. This two-way bridge could help incorporate the human values
reflected in the experience of stakeholders to “recognize the importance of the
manifold factors that affect human welfare” (de Melo-Martin 2010). In the other
direction, academic ethics can provide a framework to understand the principles
that stakeholders are using and valuing in their experiences with CE. Bioethics
need not bridge academic and stakeholder perspectives alone. Popular media are
already a meeting place for public discourse on ethics and technology in a readily
accessible format. Stakeholders have expressed appreciation for the information the
media has provided about CE (Forlini and Racine 2012). However, there is concern
that current media coverage participates in the enthusiasm and high expectations
for CE in addition to potentially promoting the practice (Forlini and Racine 2009b).
This observation raises the question of whether the media is a suitable locus for
the bioethics debate or if it actually impedes it (Simonson 2002). Other options
include fostering unmediated discussion between academics and the public (Racine
et al. 2005).

Illes et al. have proposed a model to improve the communication of neuroscience
research and promote self-reflection in neuroscientists on ethical issues (Illes et al.
2010). This model fills a clear gap since, in spite of the fundamental deliberative
role of bioethics, general research ethics guidelines give little direction on how re-
searchers should disseminate their research beyond peer-review journals or how and
when they should consider the outcomes of their research (Zimmerman and Racine
2012). Illes et al. propose a collaborative approach involving individual researchers,
academic institutions, professional organizations and research sponsors. Given the
inclusiveness of such collaboration, this “Neurotalk” model may inspire ways in
which bioethics can integrate academic ethics and stakeholder perspectives on CE.

15.6 Conclusion

Significant differences exist between academic bioethics and broad stakeholder
perspectives on the ethics of CE, particularly on issues like safety and efficacy,
perception of prevalence and moral ambivalence. These differences show that CE
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is a complex bioethics issue involving multiple perspectives. The issues of CE are
multifaceted just as the experiences and perspectives of the many actors who are
presently involved and those who may become involved in the future directions
of the debate. Consequently, a monolithic ethics reflection upon CE would be
detrimental to such a dynamic debate, and this calls for self-reflection both on
the part of academics and others. By assuming a deliberative role and resisting
polarization, bioethics could serve as a forum where perspectives are enriched and
contention points are closely examined.
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Chapter 16
The Biopolitics of Cognitive Enhancement

Peter B. Reiner

Abstract The ongoing discussion regarding the propriety of cognitive enhancement
is, at its core, biopolitical. In an attempt to understand the underlying issues, it is
instructive to view the subject through the perspectives of those at the extremes –
the Transhumanists who enthusiastically support the development of cognitive
enhancement and the Bioconservatives who view the enterprise with disapprobation.
I argue that many of the positions undertaken by proponents of either view are
influenced to a considerable degree by a variety of pre-existing political positions
as much as, if not more so than, by deeper philosophical reflection, a phenomenon
very much in keeping with Jonathan Haidt’s social intuitionist model of moral
reasoning (Haidt, Psychol Rev 108:814–834, 2001). Despite the vocal nature of
the extremes, there also exists a broad middle ground which I term The view from
reasonableness which is much less of a polemic and more of a conversation. Given
that the ultimate outcome rests more on how the populace responds than the views
of experts, I suggest that supplementing normative claims driven by biopolitical
intuitions with empirical data on public attitudes towards cognitive enhancement
might allow us to move beyond polemics to deepen our appreciation of how to
move forward.
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16.1 Historical Roots of the Enhancement Debate

The debate over the propriety of cognitive enhancement has a long and storied
history. Worries about the impact of enhancement upon the quality of life go back
at least as far as Socrates, who nearly 2,400 years ago warned that the use of writing
would degrade memory. In a famous quote from Phaedrus, he intoned:

At the Egyptian city of Naucratis, there was a famous old god, whose name was Theuth;
the bird which is called the Ibis is sacred to him, and he was the inventor of many arts,
such as arithmetic and calculation and geometry and astronomy and draughts and dice, but
his great discovery was the use of letters : : : . It would take a long time to repeat all that
Thamus said to Theuth in praise or blame of the various arts. But when they came to letters,
This, said Theuth, will make the Egyptians wiser and give them better memories; it is a
specific both for the memory and for the wit. Thamus replied: O most ingenious Theuth,
the parent or inventor of an art is not always the best judge of the utility or inutility of his
own inventions to the users of them. And in this instance, you who are the father of letters,
from a paternal love of your own children have been led to attribute to them a quality which
they cannot have; for this discovery of yours will create forgetfulness in the learners’ souls,
because they will not use their memories; they will trust to the external written characters
and not remember of themselves. The specific which you have discovered is an aid not to
memory, but to reminiscence, and you give your disciples not truth, but only the semblance
of truth; they will be hearers of many things and will have learned nothing; they will appear
to be omniscient and will generally know nothing; they will be tiresome company, having
the show of wisdom without the reality (Jowett 1892).

Many of the key elements of the modern debate are evident in this passage;
ironically, it is precisely because Plato memorialized the Dialogues that the apoc-
ryphal story is with us today. Indeed, enthusiasts who favor the adoption of cognitive
enhancement often point out that despite apparent tradeoffs, cognitive enhancement
is likely to improve the world around us in myriad ways. Moreover, Socrates
notwithstanding, today there is little in the way of dissent about whether writing
contributes to the quality of life in the modern world. The irony comes around full
circle when we notice that much of the debate over cognitive enhancement today
involves the use of drugs to improve the very same memory that Socrates warned
might degrade with the introduction of the aide de memoire of writing (Chatterjee
2004; Farah et al. 2004; Glannon 2006; Greely et al. 2008; Erler 2011).

The issue has taken on added urgency with reports of the widespread off-label use
of prescription drugs for pharmacological cognitive enhancement (McCabe et al.
2005; White et al. 2006; Franke et al. 2011) and the prospects of inexpensive
and seemingly effective technologies such as transcranial direct current stimulation
looming on the near term horizon (Hamilton et al. 2011; Kadosh et al. 2012).
The debate is loudest at the extremes (President’s Council on Bioethics 2003;
Savulescu 2005; Bostrom and Sandberg 2009; Harris 2010), but there is a healthy
middle ground position that neither restricts nor encourages the use of cognitive
enhancement (Parens 1998; Greely 2010).

The previous decade witnessed a great deal of public interest in the issue
of cognitive enhancement, with a seemingly never-ending glut of magazine and
newspaper articles discussing the issue, sometimes with appropriate subtlety and
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other times with hyperbolic enthusiasm (Hall 2003; Garreau 2006; Schulz 2006;
Baker 2009; Cascio 2009; Stix 2009). It is always hard to identify the source of a
cultural meme, but one candidate catalyst was the release of the publication Beyond
Therapy (President’s Council on Bioethics 2003), a commentary on the topic of
enhancement (genetic and otherwise) from an advisory body to then US president
George W. Bush, which, like the president, advanced an unabashedly anti-science
agenda (Mooney 2006). It is not so much that enhancement was not a topic of
interest previously, but after the publication of Beyond Therapy, the enhancement
debate became mired in biopolitics.

16.2 The Biopolitical Poles

When considering the biopolitics of cognitive enhancement, it is instructive to
view the subject through the perspectives of those at the extremes – those who
enthusiastically support the development of cognitive enhancement and those who
view the enterprise with disapprobation. I shall argue that many of the positions
undertaken by proponents of either view are influenced to a considerable degree
by a variety of pre-existing political positions as much as, if not more so than, by
deeper philosophical reflection.

16.3 The Transhumanists

A group of individuals who collectively call themselves transhumanists are amongst
the most fervent of the enthusiasts. It was Julian Huxley, the well-respected
evolutionary biologist, humanist, and internationalist, who first elaborated the
concept of transhumanism. A prominent member of the British Eugenics Society
(as well as brother of Brave New World author Aldous Huxley and half-brother of
physiologist and Nobel laureate Andrew Huxley), Julian Huxley was among the
first to recognize that advances in technology increasingly provide humans with the
opportunity to hasten evolutionary change.

The human species can, if it wishes, transcend itself – not just sporadically, an individual
here in one way, an individual there in another way, but in its entirety, as humanity.
We need a name for this new belief. Perhaps transhumanism will serve: man remaining
man, but transcending himself, by realizing new possibilities of and for his human nature
(Huxley 1957).

Modern day transhumanists espouse a position that calls not just for the adoption
of enhancement technologies, but for radical enhancement such that we enter a
new era in which at least some members of the population become posthuman.
The transhumanists have been both activist and scholarly in their endeavours,
having established the World Transhumanist Organization (which subsequently was
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rebranded as HumanityC); the overall objectives of the movement are described
in the Transhumanist Declaration (Baily et al. 1998). It seems fair to say that
transhumanism has at least achieved a modicum of maturity: by 2007, some deemed
the literature on transhumanism as having reached critical mass (Agar 2007). No
longer an inchoate philosophical position, transhumanist thought is well established
in academic circles, most notably at Oxford University, although many contributors
to the debate work from outside of academe. While proponents disagree on many
details (and, to be fair, even some proponents of radical enhancement would bristle
at being characterized as transhumanists), the desire to advance a program that
promotes cognitive enhancement has been a prominent theme of transhumanist
literature (Schneider 2009).

Most salient to the present discussion are the political underpinnings of the desire
for radical human enhancement. The dominant sentiment that runs through the
transhumanist literature is libertarian. Thus, we have the final of eight points of
the Transhumanist Declaration stating:

We favour allowing individuals wide personal choice over how they enable their lives.
This includes use of techniques that may be developed to assist memory, concentration,
and mental energy; life extension therapies; reproductive choice technologies; cryonics
procedures; and many other possible human modification and enhancement technologies.
(Baily et al. 1998)

The libertarian stance is succinctly summarized by Julian Savulescu (2006) who
tells us:

According to free-market or libertarian theories, the rich may buy enhancements which the
poor cannot afford provided that their assets have been justly and legally acquired. Those
with the highest levels of well-being and privilege will be able to buy even greater happiness
and opportunity. This, according to some, is unfair. It is worth stressing that on libertarian
accounts of justice, like that of Nozick (1974), this is not unfair.

A common way in which this argument is presented is to refer to concerns that
are widespread in the enhancement debate and then reformulate them in terms of
individual choice:

Given that all medical interventions carry some risk, and that the benefits of enhancements
may often be more subjective and value-dependent than the benefits of being cured of a
disease, it is important to allow individuals to determine their own preferences for tradeoffs
between risks and benefits. (Bostrom and Sandberg 2009)

The libertarian perspective on enhancement presented by Savulescu, Bostrom,
Sandberg and their colleagues appeals to one of the most cherished of Enlight-
enment values: autonomy. At the same time, these proponents often (but not
always, see below) minimize other values that we have inherited from enlightenment
thinkers. Chief among those is communitarianism, and here James Hughes, former
executive director of the World Transhumanist Association, offers an alternative:
originally termed democratic transhumanism and more recently techno-progressive
thought, Hughes argues for a more inclusive perspective on radical enhance-
ment, one that balances responsibilities to society at large with individual rights
(Hughes 2009).
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Hughes has further reviewed this relationship, pointing out that transhumanism
is, in many ways, a step-child of the enlightenment with its heavy reliance upon
the primacy of rationality (Hughes 2010). He also points out several unresolved
challenges: the question of universal application of rights in a hypothetical world
where posthumans coexist with (mere) humans and that the very technologies
that transhumanists seek may challenge the notion of the discrete self on which
Enlightenment political theory is based.

Despite the strong vein of libertarian thought that runs through the transhumanist
literature, it often seems as if transhumanists are more wedded to the objective –
radical enhancement – than to any given political philosophy. Thus we see the
normally libertarian-minded Julian Savulescu (2006) comfortably adopting an argu-
ment from fairness when it serves the interests of promoting radical enhancement:
“Justice/Fairness requires we get as many people as possible up to the minimum IQ
necessary for a decent chance of a decent life. Fairness thus requires enhancement.”

Note the shift from adulation of individual choice, the hallmark of libertarianism,
to a kind of Rawlsian argument of justice; individual autonomy is sacrificed when a
political position is found that compels us to accept enhancement. A different stance,
utilizing hyperbole that brooks no opposition, is seen in the following comment
from John Harris: “Enhancements per se are not ethically problematic: they are
unequivocally good, clearly ethical. Unless the downside can be demonstrated and
is significant, enhancement has the moral high ground” (Harris 2010).

These examples reflect the fervor that regularly accompanies transhumanist
rhetoric. Indeed, it is not unreasonable to suggest that the transhumanists approach
their topic with something akin to religious zeal. This is precisely what is seen when
the debate begins with the conclusion that enhancement is good, and then proceeds
to develop arguments in support of the position. Moreover, to suggest otherwise is to
risk being branded as a Luddite or worse. Notably, this phenomenon (which I shall
discuss in further detail below) is remarkably similar to what is seen at the other
pole of the debate.

16.4 The Bioconservatives

Perhaps no stance on cognitive enhancement has been as public, as political,
and as rigidly bioconservative as that of George Bush’s President’s Council on
Bioethics (PCB). Led by Leon Kass, the PCB was in many ways a lightning
rod for the debate over cognitive enhancement. With the publication in 2003 of
their broadside, Beyond Therapy: Biotechnology and the Pursuit of Happiness
(President’s Council on Bioethics 2003), the PCB set the stage for a decade of
debate on the topic. The position adopted by the PCB was couched in an appeal
to naturalness but a sophisticated one: the argument that was presented was one that
declared enhancement an affront to human dignity.

Both the resistance to and the impetus for the PCB’s perspective was its inherent
founding on religious precepts: the argument from naturalism derives from the
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notion that if God wanted us to be enhanced, we would already be so and that
any attempt to develop enhancements is an affront to the wisdom of the Creator.
This view returns the place of man to a pre-Enlightenment stage of development,
characterizing rational thinking about man’s place in the modern world as hubristic
and as an affront to God.

This bioconservative view, drenched in religious fundamentalism, found itself
in alliance with another group of bioconservatives who similarly rebelled against
enhancement, but for somewhat different reasons. These are the environmentally
sensitive cultural critics best characterized by the writer Bill McKibben, famous for
being among the first to bring the notion of global warming to the public’s attention.
For McKibben and his ilk, the modern world is increasingly estranged from Nature,
and enhancing ourselves beyond what is normal is just the latest symptom of how
disconnected we have become from our ‘humanity’ (McKibben 2003).

Notice the difference. For Kass it is reverence for, and even supplication to
a deity that warrants capitalizing God’s name. For McKibben, the deification is
implicit rather than formalized, but it is there nonetheless: the wisdom of Nature
again warrants capitalization, thereby seamlessly and yet subtly transforming the
natural world into divinity. The appeal to naturalness via God on the one hand
and Nature on the other resulted in an alliance that Jeremy Rifkin characterized
as strange bedfellows (Rifkin 2002).

Critiques of the bioconservative view have been most eloquently provided by
James Hughes (2009) who, to his credit, also lambasts some ideas of the radical
transhumanists. Even more forceful critiques of Kass and his ilk are provided by
Jonathan Moreno, a philosopher and historian who has carefully documented the
ebb and flow of American thinking on this issue (Moreno 2011).

Of course, even before his tenure as Chair of the PCB, Kass was famous for
another argument from naturalness, his 1997 article The Wisdom of Repugnance
(Kass 1997). Published in the widely-read popular magazine The New Republic,
Kass suggested that there is something unsettling about enhancement (he was
specifically referring to genetic enhancement, but his arguments extend to other
forms of enhancement rather easily), and that this something is repugnance, or more
colloquially, the yuck factor. While many people might agree that there is something
disquieting about enhancement (an observation about which we shall have more
to say below), his critics latched on to the intellectual error in his argument: the
suggestion that this sentiment, whatever its cause, represents a form of wisdom. For
Kass, paying close attention to what we find repugnant is a way to arrive at morally
acceptable outcomes because revulsion is “prima facie evidence of foulness and
violation.”

Kass’ invocation of repugnance as a source of wisdom was roundly criticized.
Notably, Martha Nussbaum pointed out that repugnance was the basis of many
prejudices over the millennia (Nussbaum 2004). Indeed, there is now a large
body of scholarship that provides empirical evidence that strongly questions Kass’
attribution of wisdom to repugnance, and this line of scholarship has much to
say about biopolitics. The most well-developed theory is Jonathan Haidt’s social
intuitionist model of moral decision-making (Haidt 2001). According to this view,
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people arrive at moral conclusions not through reasoning, but rather through rapid
responses that are primarily driven by emotional considerations. Once the moral
conclusion is arrived upon, rational thinking is used to justify the moral principle;
hence, Haidt’s characterization of the phenomenon as an emotional dog wagging
a rational tail. Although the hypothesis is not without its detractors, in the decade
since Haidt introduced the social intuitionist model, the evidence in support of this
mode of thinking has grown markedly (Sunstein 2005; Rozin et al. 2009; Mercier
and Sperber 2011).

One example cogently illustrates the issue, and simultaneously sheds light upon
one of the key sources of moral repugnance: disgust. The idea of eating chocolate
that has been molded into the shape of feces evokes strong disgust responses.
If people were responding rationally, of course, they would just gobble up the
chocolate, smiling merrily as they do so. More commonly, people take tentative
bites, grimacing as if the chocolate was a bitter pill to swallow: even when they fully
understand the absence of potential harm (it is chocolate, after all), there lingers
some vestige of disgust (Rozin et al. 1986). In this particular example, it is hard to
argue that there is ‘wisdom’ in the response to feces-shaped chocolate.

Of course, that is not to say that there is no wisdom in disgust, at least when
viewed through the lens of evolutionary psychology. Indeed, there is a perfectly
reasonable (I might even say rational!!) explanation for why disgust and morality
are often intermixed: stimuli that readily evoke disgust – be it rotten flesh, maggots,
or feces (readers can add their own ‘favorites’ to the list) – all share the same feature:
contamination. The hypothesis then is that disgust is an evolutionary adaptation to
contamination and that the rapid, emotional response to such stimuli has served us
well throughout evolutionary history by preventing us from consuming foods that
might make us ill.

It is not just experiments such as the fashioning of chocolate into the shape
of feces that demonstrate the illogical nature of repugnance as wisdom. Consider
the case of moral dumbfounding: when individuals are challenged with compelling
rational arguments that debunk their initial moral conclusions (based, at least in
part, upon repugnance), they routinely construct additional arguments to support
their obviously irrational views. Finally, when these have all been exhausted, they
declare, “Well, it’s just wrong. I can’t tell you why, it just is” (Haidt 2001). We shall
return to the issue of moral dumbfounding below; for now, it is sufficient to observe
that such responses hardly occasion crowning individuals as exhibiting wisdom.

These observations provide a solid basis for rejecting the thrust of Kass’
argument that we should allow our moral compass to be set by the direction and
intensity of our sentiments of repugnance. Indeed, in all but the most culturally
conservative circles, the wisdom of repugnance has itself become a disgraced meme,
with Kass himself conceding that repugnance is, “at most a pointer, and of course
the objects of disgust are to a considerable extent and in many cases culturally
malleable” (cited in Jones 2007).

Had Kass been but a bit more modest in his claims, he might be garnering plaudits
rather than scorn. For the basis of his argument was sound: there does appear to
be something about enhancement that is problematic to many. Indeed, unease with
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enhancement in general, and cognitive enhancement in particular, seems to be a
persistent sentiment, irrespective of whether one is a cultural conservative like Leon
Kass, an environmentally-sensitive cultural critic such as Bill McKibben, or, as we
shall see below, one who holds a more balanced view of the issue.

16.5 The View from Reasonableness

Sometimes it seems as if the biopolitics of cognitive enhancement is dominated
by the two poles: the transhumanists, who are often seen as clever but self-
serving libertarians, and the cultural conservatives, who are commonly perceived
as religious zealots finding yet another venue for their fundamentalist views on
the world. With the waning of the influence of the Kass-led PCB, the cultural
conservatives have in many ways lost their voice. The transhumanists too seem to
have realized that their approach was neither making friends nor influencing people:
first the World Transhumanist Organization was rebranded as HumanityC, and at
least a few adherents (Douglas 2008; Faust 2008; Persson and Savulescu 2008) have
moved their focus from memory enhancement to moral enhancement (the cynical
view might be that they calculated this to be more acceptable to the populace than
their dreams of radically enhancing memory). Loud as the noises that emanate from
the poles may be, there exists a substantial group of thinkers who espouse what
might be termed the view from reasonableness.

The proponents of this view are many (Parens 1998; Chatterjee 2004; Farah
et al. 2004; Riis et al. 2008; Schermer 2008; Racine and Forlini 2010; Singh and
Kelleher 2010; Hyman 2011; Mehlman et al. 2011; Partridge et al. 2011; Sahakian
and Morein-Zamir 2011; Outram 2012), but I shall focus my comments on the
highly influential paper by Hank Greely and his colleagues (Greely et al. 2008),
a benchmark in the field that provides practical guidelines for the responsible use
of cognitive enhancers. I shall not reprise the arguments put forward, nor provide a
critique, but rather I will note that the paper by Greely et al. espouses the essence
of the view from reasonableness: recognizing that concerns exist, the paper offers
pragmatic solutions to moving forward in measured fashion.

What is most relevant to the biopolitical landscape is not the paper itself
but the response: as recounted by Hank Greely 2 years later (Greely 2010), the
overwhelming majority of correspondents thought that he and his colleagues had
either lost their minds or been co-opted by the pharmaceutical industry. In his
deconstruction of what might have motivated those sentiments, Greely suggests
that the current off-label use of methylphenidate and similar agents provides an
association with drug culture writ large, as well as that the enhancement debate is
often confused with cheating in sports. These are well-worn tropes, but I am more
intrigued by the other issue that Greely raises: people feel threatened by cognitive
enhancements. Whether because of status-quo bias (Bostrom and Ord 2006) or the
rapidity with which modernity is changing the world around us (Taylor 1989), this
concern has a ring of truth, and brings us back to Leon Kass and his introduction of
repugnance to the discussion.
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It seems to me that what Hank Greely was observing when people wrote to
him was a kind of moral dumbfounding (Haidt 2001), one that is based upon
the persistent angst that people have when considering the issue of cognitive
enhancement. As much as the field of psychology has explored the origins of moral
behavior in contamination and disgust, there has been less attention paid to the
sources of angst in the cognitive enhancement debate. Greely’s assessment of the
threat experienced by many gets at part of the answer, but there is a fair bit more
terrain to explore.

One argument that has at least a modicum of empirical support is that people
are reluctant to modify traits that are fundamental to self-identity (Riis et al. 2008).
Niemelä recently suggested that there exists a kind of psychological essentialism
that the folk perceive as being violated by cognitive enhancement (Niemelä 2010).
Rather than being a standard argument from naturalness, this argument for the
origins of the angst over cognitive enhancement is predicated upon the notion
that people are, by and large, at least soft neuroessentialists (Reiner 2010); that
is to say, on some level they subscribe to the view that ‘I am my brain’. In this
view, anything that changes the brain in a manner that is not seen as ‘normal’ is
a threat not just to naturalness but also to the constitution of the self (Bolt and
Schermer 2009; Kraemer 2010; Levy 2011). One reason that I find this explanation
intriguing is that even philosophers who have long considered the pluses and
minuses of cognitive enhancement will admit, when pressed, that while they cannot
provide rational reasons for resisting enhancement, neither can they wholeheartedly
endorse the prospect, concluding with sentiments akin to those provided by Hank
Greely at the end of his review (Greely 2010) of the response to their 2008 paper:
it depends.

In many ways, this comment exemplifies the distinction between The view from
reasonableness from that of the Transhumanists and the Bioconservatives: a reliance
upon reason in the best sense of the word. It is worth recalling the social intuitionist
model of moral reasoning (Haidt 2001) in which people come to the debate with
well-established views and then filter the information through the lens of their extant
moral reasoning. My claim is that such a phenomenon is very much at work at the
poles of the debate, where enthusiasts proclaim the virtues of radical enhancement
and bioconservatives thunder in return with concerns dripping with fundamentalist
religious sentiment. In contrast, the view from reasonableness is much less of a
polemic and more of a conversation. Given that the debate ultimately rests on how
the populace will respond, I suggest that supplementing normative claims with
empirical data might allow us to move beyond polemics to obtain an understanding
of how the public perceives the issues: Is the view from reasonableness the majority
view? Are concerns about violations of selfhood at the core of lingering angst
regarding cognitive enhancement? Answers to these questions and more are sure to
come as we begin to unravel public attitudes towards cognitive enhancement (Nadler
and Reiner 2010; Nadler et al. submitted).
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Chapter 17
Are We Heading Towards an ‘Enhancement
Society’?

Armin Grunwald

Abstract The fields of cognitive and ‘neuro-enhancement’ that aim to enhance
our cognitive capabilities have attracted increasing awareness over recent years.
By far, most of the reflections on human enhancement technologies refer to ethical
questions and criteria, which usually focus on the individual level and on speculative
issues. In this chapter, however, I will examine the questions: Are we witnessing
a historical change from a performance society to an enhancement society with an
inherent and infinite spiral of enhancement? Does such a shift also include increased
self-exploitation and self-instrumentalization? The main motivation of this chapter
is to focus on aspects of the enhancement debate that might tell us something about
ourselves at the present time rather than about speculative future developments.
I will pursue the hypothesis that what we can learn from the ongoing debate on
human enhancement is about ourselves, society and our contemporary perceptions.

Keywords Cognitive enhancement • Human enhancement technologies
• Society • Competition • Self-exploitation

17.1 Introduction and Focus

A controversial international debate about human enhancement technologies has
been going on for about 10 years in the wake of an influential publication by
the National Science Foundation (Roco and Bainbridge 2002). This controversial
debate enriched an older debate about the future of human nature by adding further
insights, particularly those concerning the role of technological advance and the
relationship between humans and technology. This debate built on discussions about

A. Grunwald (�)
Institute for Technology Assessment and Systems Analysis (ITAS),
Karlsruhe Institute of Technology (KIT), Karlsruhe, Germany
e-mail: armin.grunwald@kit.edu

E. Hildt and A.G. Franke (eds.), Cognitive Enhancement: An Interdisciplinary
Perspective, Trends in Augmentation of Human Performance 1,
DOI 10.1007/978-94-007-6253-4__17, © Springer ScienceCBusiness Media Dordrecht 2013

201

mailto:armin.grunwald@kit.edu


202 A. Grunwald

perfecting humans by means of genetic engineering and the philosophical criticism
of this kind of manipulation (e.g. Habermas 2001). The fields of cognitive and
‘neuro-enhancement’ that aim to enhance our cognitive capabilities have attracted
specific awareness (e.g. Farah et al. 2004; Galert et al. 2007).

While the philosophical debate focuses on ethical aspects of possible and
partially-speculative future developments (e.g. Siep 2006; Schöne-Seifert et al.
2009), it is assumed in other parts of the debate that the acceptance of enhancement
techniques and even their use are already widespread:

Today, on university campuses around the world, students are striking deals to buy and sell
prescription drugs such as Adderall and Ritalin – not to get high but to get higher grades,
to provide an edge over their fellow students or to increase in some measurable way their
capacity for learning (Greely et al. 2008, 702).

Opponents of human enhancement also frequently acknowledge that enhance-
ment is already happening. Michael Sandel (2004), for instance, analyzes the
mainstream behavior of the contemporary US middle class. He concludes that there
is a widespread tendency, particularly with regard to education, training, and child
rearing, that displays aspects of enhancement and, in his words, the desire for
perfection. Many parents employ all available means in order to maximize their
children’s abilities. He writes of parents who are willing to pay tens of thousands
of dollars in order to increase their child’s height in the hopes that he will become
a better baseball player, without any guarantee of success. We also see acceptance
and willingness to use performance enhancing drugs at the workplace (DAK 2009)
and at the university (see the quote by Greely et al. above).

Consequently, the question arises: Are we witnessing a historical change from a
performance society to an enhancement society with an inherent and infinite spiral
of enhancement including, as critics assume, increased self-exploitation and self-
instrumentalization (see Sect. 17.3)? Coenen and colleagues point out:

One could argue that there is growing evidence for the hypothesis that we are witnessing
at the moment a transition from a performance-oriented society, in which the fulfilment of
predefined tasks is rewarded, to a performance-enhancing society, in which tasks in work
life, and even private life, are ever harder to calculate and foresee, and therefore the most
pressing task for individuals is the competitive improvement of bodily preconditions and
requirements for successful performance (Coenen et al. 2009, 45).

Thoughts of this kind have been expressed so far in few publications (e.g.
Coenen 2008; Wolbring 2008; Coenen et al. 2009); by far most of the reflections
on human enhancement technologies refer to ethical questions and criteria, which
usually focus on the individual level and speculate about the future. While those
explorations and reflections do have their own value (Grunwald 2010), it might be
that they only address parts of the entire picture. The main motivation of this essay
is to look for possible other relevant issues involved. In particular, I would like to
focus on aspects of that debate that might tell us something about our society and
contemporary perceptions, attitudes and concerns. My hypothesis is that what we
can learn from the ongoing debate on human enhancement is about ourselves today
rather than about the future of the human nature.
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This hypothesis is at odds with most of the current writings on cognitive
enhancement. Therefore I will have to put good arguments on the table. I will take
them from a recent analysis of the very nature of ‘the future’ such as visions and
scenarios which allows for the conclusion that those future scenarios might tell us
more about ourselves than about the future they pretend to anticipate (Sect. 17.4).
This insight then advances an argument in favor of a shift in the debate from ethical
issues bound to the liberal assumption of individual judgments involving freedom of
choice to a more communitarian perspective that addresses issues of contemporary
society (Sect. 17.5).

17.2 Enhancement: An Open Process Without Telos

Before beginning my discussion, I would like to lay some groundwork by clarifying
some terms and basic distinctions. While the notion of ‘enhancement’ is often
synonymous with those of ‘optimization’ and ‘perfection’, I would like to put
emphasis on a deep-ranging difference that is mostly ignored: optimization and
perfection include a telos but enhancement does not (cf. Grunwald 2008, 2012 for
this section).

Enhancement represents an activity through which an object is changed in a
particular direction: there are actors (the subjects of enhancement) who enhance
something (the object of enhancement) according to criteria. In accordance with
this, enhancement necessarily includes three semantic dimensions:

1. A starting point. Any change is only plausible relative to a starting point of
change; therefore, the starting point has to be identified.

2. A criterion of enhancement. A criterion relative to which some change might
be classified as enhancement must be given. It consists of the declaration of a
parameter (quantitative or qualitative) and the direction in which the parameter
will be altered to constitute an enhancement.

3. A measure of enhancement. Measuring the size of an enhancement is primarily
significant in weighting processes if enhancement in one place is offset by
deterioration in another, and balancing is necessary.

Whereas enhancing relates to the change compared to a starting point in the
intended direction, optimizing and perfecting are different subjects. Enhancing
entails only the direction of a change, while optimizing and perfecting are oriented
to an envisaged final or target status and therefore involve a telos. Although
enhancing is bound up with a direction, it is open in measure and has no defined
end, while an optimization is at an end when the optimum is reached. Optimization
is a teleological approach while enhancement opens up an infinite step-by-step
process during which criteria and direction of enhancement might change. In this
sense, enhancement is close to what Sir Karl Popper (1957) and Charles Lindblom
(1973) called ‘piecemeal engineering’ and ‘muddling through,’ respectively. These
processes should start with a deficit analysis of the present state and then ask
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for incremental improvement, in opposition to the classical planning approach
which departs by setting goals and then asks for instruments to reach them (see
Camhis 1979). Probably it would be promising to analyze the relation between
(1) the current debate on human enhancement, (2) the dynamics of scientific and
technological advance and (3) older ideas of an open, yet ever-developing society.

The current debate on human enhancement is accompanied by controversies
about its definition. The borderline between healing in the classical understanding
within medical ethics and enhancement, which goes beyond healing, has been
particularly subject to debates. Frequently, premises and points of departure of pro-
posed clarifications are not really transparent. The application of the aforementioned
understanding of enhancement as an action that changes particular performance
indicators relative to certain starting points allows for the introduction of the
following distinctions (see Grunwald 2012, chapter 9), which should add a greater
degree of clarity:

• Healing: The elimination or compensation of an individual’s deficits relative to
the accepted standards of an average healthy human being as a starting point.

• Doping: An increase in an individual’s performance potential without there being
a deficit in terms of the accepted standards of an average healthy human being and
without the individual’s performance exceeding what still appears as conceivably
normal, i.e., within the spectrum of usual human performance, whether in sports
or in normal life.

• Enhancement: An increase in performance that goes beyond abilities that are
regarded to be ‘normally’ achievable by humans who are healthy, capable, and
ready to perform under optimal conditions.

• Alteration of the human composition that exceeds increasing the performance of
existing functions (Jotterand 2008), for example, by implementing new organs.

Consider, for the purpose of illustration, the following example and assume that
a person lost his/her legs in a traffic accident, and was given prostheses in order
to compensate for the loss of his/her legs. Restoring the capabilities of that person
according to the status before the accident would obviously fall under the category
of ‘healing’. If, on the contrary, completely new mechanisms of mobility would
become possible via the prostheses – for example, that enable this person to jump
like an Australian kangaroo – then this would be an ‘alteration’ according to the list
above. If we consider the highest speed available in short-distance running as the
relevant parameter, we could make this distinction: if the prostheses would allow
the person to finish a 100-m sprint in 5 s, we would agree that this is a super-human
capability. In this sense we should speak of a real enhancement as mentioned above.
If the prostheses would allow one to finish a 100-m sprint in about 10 s, then things
would become really complicated – as the ‘real-life’ case of Oscar Pistorius has
already illustrated (Wolbring 2008). In this case a debate would arise about whether
the technical prostheses would give the owner an advantage over his competitors –
and this is precisely the issue at hand in the well-known debate of doping in sports.

This proposal for a more precise usage of terms in the enhancement debate op-
erates with the difference between existing and new human functions. In particular,
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it closes a gap in the usual debate about the distinction between healing and
enhancement. The semantic gap between healing and enhancement is filled by
putting ‘doping’ at this place: when the outcome of an improvement exceeds the
average performance of a healthy person but does not exceed a customary human
level, we will speak of doping as a term that goes beyond the world of sports.
Doping is something in between healing and going beyond abilities that are humanly
possible – and its main theme is the tension between fairness and the wish to be
better than all other competitors.

In cases of doping in this sense (going beyond the narrow field of sports), the
topics that dominate the enhancement debate, such as man’s self-image and the
future of human nature, are not touched upon. Even for new forms of doping,
normative frameworks exist, which can be taken into account (see Gerlinger
et al. 2008 for the field of sports); whereas, they do not exist at all for human
enhancement, i.e., in terms of the production of ‘superhuman’ or ‘trans-human’
capabilities and features. There is hardly any overlap between considerations of
how we should handle the consumption of drugs to improve brain performance
and questions about the direction a society would take in which the ability to
discriminate between humans and technology would be largely removed in the
future.

The distinction between doping as performance-improving by a measure we
are familiar with and enhancement that allows for super-human achievements is
essential in the interest of a clear use of language. It is of use also with regard to the
respective normative frameworks that I have touched upon, and, thus, with regard
to the necessities and issues of philosophical and ethical reflection. While doping
is characterized above all by the violation of two normative demands on human
action, namely, the demand for fairness, and that people act responsibly toward their
own bodies, enhancement gives rise to much broader ethical and anthropological
debates.1

The next step in a semantic clarification concerns the notion of a technical
enhancement. A technical improvement of humans, if it is not to be meant merely
metaphorically, needs modeling of humans following models of technology through
the declaration of ‘performance parameters’ that will be enhanced. For instance,
assume that a sensory organ like a human eye could be technically rebuilt in a
way which is functionally equivalent to the natural eye (Grunwald 2008, 2012).
An artificial eye of this kind would – as is customary in technical development
and production – be given a version number by its manufacturer: this would be
‘eye 1.0’. Surely, version 1.0 will not be the last one because as soon as version
1.0 has been developed and tested, engineers and physicians will be thinking of
the next version: continuous improvement of what has been achieved already is
a technological imperative in modern technology. A technical enhancement of

1By the way, the analysis in the next section will show that the most relevant part of the
enhancement debate with respect to my hypothesis is not based on enhancement but on doping
issues.
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humans, thus, is revealed as a consequential step of a technical restoration of failed
or deficient bodily functions. The technological imperative necessarily moves from
healing to enhancing, if it is not guided or restricted normatively by arguments of a
different type.

Enhancement has no intrinsic limits or measures but opens up infinite possi-
bilities (see above). Once a status has been achieved in human enhancement, the
enhancement process does not necessarily stop in the sense of a target being reached;
rather, it serves as the starting point for the next enhancement, and so on. This
feature radically distinguishes healing from enhancement: healing comes to an end
when the patient is healthy, while enhancement does not come to an end even if it
is successful but is driven ever onwards by the relentlessness of the technological
imperative.

17.3 The Debate on an ‘Enhancement Society’

The debate on human enhancement still focuses on ethical issues at the individual
and collective level. The notion of an enhancement society has only seldom been
used so far. In this section, I will tell the story the other way around and will look at
what the debate could tell us about ourselves and our contemporary society.

17.3.1 Enhancement Technologies Entering Society

According to my observations, no strong ethical arguments have been raised
against human enhancement so far. “Strong arguments” refer to those that work
on the consequences that will necessarily follow the introduction of enhancement
technologies and that are therefore not dependent on uncertain developments in the
future (Grunwald 2008, 2012). If human enhancements are not carried out on people
who are unable to give their consent, an informed consent could and would have to
be created. This informed consent takes on a central role in ethical argumentation
and prevents the possibility of “strong” ethical arguments.

The ethical debate has instead focused in a consequentialist manner on the
unintended side effects, in particular, on questions of distributive justice (Siep
2006):

The ability divide will develop between the poor and the rich within every country. It will
be bigger between low and high income countries than it will be within any given country.
Not everybody will be able to afford enhancement of their body, and no society will be able
to enhance everyone, even if they wished it (Wolbring 2006, 31).

Also researchers who are more positive about human enhancement are concerned
about this issue (Galert et al. 2009). Arguments of this type are, in terms of
validity, rather weak because they have to make a series of more or less uncertain
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assumptions about the future (Grunwald 2012, chapter 10). Furthermore, arguments
based on the possible manifestation of unintended side effects do not have to be
understood as arguments against the new technology per se but, rather, as arguments
that something must be done politically and socially, and perhaps also technically, to
limit, prevent, or compensate in some suitable manner for the manifestation of these
unintended consequences. Reflections of this kind enable society to think about
possible regulations in early stages of development, e.g. in the fields of liability,
and can be regarded as precursory deliberations made in preparation for the advent
of new technology rather than as indicators of a “strong” ethical objection.

Viewed from this perspective, it does not seem implausible for enhancement
technologies to be introduced according to a market model in the absence of
strong ethical arguments (Grunwald 2012). It is not only possible but even probable
that there might be an emerging demand for enhancement technologies caused by
increasing competition or other various developments:

[ : : : ] several market pressures leading to rapid development of HE [human enhancement]
technologies: 1) global competitiveness; 2) brain drain/depopulation economics; 3) national
security concerns; and 4) quality of life/consumer life-style demands. (Williams and Frankel
2006, 3)

The market model means that enhancement technologies could be offered as
a kind of service analogous to aesthetic surgery today. Consumers willing to
enhance themselves would be informed about the available enhancement services,
their costs, implications and possible risks. Then they could decide within the
framework of informed consent. This scenario would exemplify the libertarian ideal
of autonomous persons deciding about their personal issues (e.g. Greely et al. 2008).

17.3.2 The Omnipresence of Competition

However, the libertarian perspective might not cover the whole story. The question
is whether individuals are “really” autonomous or whether they are subject to
external pressures and forces. If we look to possible driving forces of an emerging
marketplace for enhancement technologies, we soon become aware of the crucial
role of competition. This model strongly resembles that of competition within the
world of sports: for example, the stronger the competition and the corresponding
pressure of the system, the larger the willingness of individual sportsmen and -
women to use drugs for doping.

A society that has accepted the idea of competition as its central motor at nearly
every level, from the economy to the military to life style, might feel a need to
achieve human enhancement if this were available. Phrased differently, competition
and enhancement are inextricable (Grunwald 2012). Since, from a technical point
of view, doping and enhancement are only different in degree and because the
technological imperative leads directly from the former to the latter (Sect. 17.2),
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the pressure of competition will result in developments that first are of the “doping
type” and then will lead in the direction of enhancement.

In the United States, the creation of an enhancement society as a possible political
goal has already become an item of debate (Coenen 2008). Michael Sandel (2004)
offered a diagnosis of the US middle class showing that the idea of enhancement
is already part of its self-understanding and everyday acting, in particular in the
field of parenting (see Sect. 17.1). The appearance of an attractive world market for
enhancement technologies and procedures has already been predicted. In particular,
in view of the fact that societies are aging, enhancement could be an appropriate
means to create competitive advantages for companies and economies. The question
of social diagnosis is whether we stand at a transition from a capitalist achievement
society to an enhancement society. Consider the following:

In a political-analytical and sociological line of reasoning of this kind, social structures are
considered which favour the spread of HET [human enhancement technologies] as are new
tendencies which may boost their use. The pathologisation and medicalisation of more and
more emotional and physical states, the commodification of the human body, its use as an
improvable tool for competition, and the prospects of radically changing the human body
by means of secondstage HET are only some of the aspects relevant here (Coenen et al.
2009, 44).

The changes in the world of employment and disruptions in recent decades
presumably have also been accompanied by changes in our understanding of
achievement. It often no longer appears sufficient for an individual to perform in
a context defined by salaried employment. More and more people feel compelled
to constantly improve their performances and possible actions in an increasingly
flexible world of employment as well as in other areas of life. Rankings and
ratings, constant evaluations, the necessity of presenting oneself and beating the
competition, whether at work, in the context of one’s love life, whether in the
attempt to become the next top model or to use some crazy idea to get the media’s
attention or to be featured in the Guinness Book of Records – competition is
ubiquitous, and competitiveness is measured by these abilities. In this way, culture
becomes an aspect of competitiveness or a location factor; education becomes
an article of competition, and soft skills are required to increase one’s own
competitiveness (Grunwald 2012).

Lifelong learning comprises one element in this ongoing challenge. Such con-
cepts oriented towards education could be supplemented or replaced in the future by
technical enhancements. An above-average and constantly improving performance
at work, a beautiful and strong body, high resistance to stress: these abilities
(Wolbring 2008) are moving to the top of the agenda of many people. They are both
expressions of an atmosphere where constant enhancement is necessary just to main
one’s quality of life, not to mention to improve it; in addition, enhancement serves
as a motor for maintaining and strengthening this atmosphere (Grunwald 2012).
Competition and abilities are inseparable; thus, the improvement of one’s abilities
becomes part of the dynamics of development under thepressures of competition.
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This is because every success in competition is only for a finite period of time and
is constantly threatened by the possibility that others might catch up or pull ahead.
Enhancement as an infinite process without a telos (Sect. 17.2) opens up an infinite
spiral of further and further improvement. In this manner, the idea of competition
and human technical enhancement indeed are inseparable.

At the level of philosophy, political liberalism is deeply related to the driving
force of competition. The grounding of ethical statements on the idea of informed
consent with regard to an individualistic approach could be a door-opener of human
enhancement:

A more mundane vision in a similar vein, presents us with a society in which “morpho-
logical freedom” and “cognitive liberty” are core values [ : : : ]. In such a society, every
individual would have the right to treat his or her own body as fully malleable object.
While some critics have denounced this as a reduction of the body to a commodity
or a fashion accessory [ : : : ], the promoters of morphological freedom argue for a new
notion of individual freedom which allows for aesthetic self-realisation, overcoming the
“genetic lottery”, free experimentation with all kinds of mood- and mind-altering drugs and
technologies, and transcendence of the merely human (Coenen et al. 2009, 44).

In a liberal market model, regulation would be limited to compensation for the
side effects of a market failure (e.g., from the clarification of liability issues, such as
what would happen if an enhancement does not succeed) and to ensuring distributive
justice and access:

Governments may also need to protect the level playing field for consumers, so that
the already-enhanced do not act, through non-market means, to protect their status by
preventing others from becoming enhanced. (Sarewitz and Karas 2006, 10)

Consequently, it seems that there are, through a combination of liberalism,
ubiquitous competition, and the imperative of technology (Sect. 17.2), strong forces
that support human enhancement. These forces are part of our contemporary social
reality and are already at work. But what about the reality of cognitive enhancement?
Does it work?

17.3.3 Do Cognitive Enhancers Really Enhance Cognition?

Interestingly, there are serious doubts about whether cognitive enhancement drugs
such as Ritalin really have enhancing functions in healthy persons. A recent study
for the German Bundestag concluded (see also Lieb 2010):

There is some reason to believe that presently available substances have shown
performance-relevant effects – insofar as they have done so at all – only in cases in
which the subjects concerned suffered from some kind of deficit at baseline. Furthermore,
some indications suggest that in subjects with a high level of alertness at baseline any
additional activation of general wakefulness or increase in neurotransmitter concentrations
leads rather to a deterioration in cognitive performance (Gerlinger et al. 2011).
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It seems that the expectations concerning the effectiveness of enhancement drugs
are much greater than what can be measured empirically:

Overall, it can be asserted that there is no proof that any presently available substance can
enhance human performance without at the same time causing significant side effects. All
that can be demonstrated are effects on single cognitive abilities (e.g. alertness, reaction
time) that are to some extent thought to be of special relevance to present-day occupational
training and working environments (Gerlinger et al. 2011).

In drastic contrast to these more or less disappointing results – disappointing
from the standpoint of promoters of human enhancement – expectations in parts of
the general public are high, as is the willingness to use enhancement drugs if they
were available. In particular, groups facing stress in education and at the workplace
show significant willingness to use drugs to enhance their cognitive capabilities in
order to be better able to meet the challenges of their lives.

In my opinion, it is an interesting fact per se that there seems to be a
clear demand for cognitive enhancement without a similarly clear technological
or pharmacological offer. In contrast to many other fields of new science and
technology, the field of human enhancement is not governed by the “technology
push” model where new technology first is developed and then, after or upon
entering the marketplace, creates its own demand. Here, a social demand seems
to be a reality before pharmacology can offer appropriate enhancement drugs.

This seems to be interesting also in another respect. While people often reject the
general idea of human enhancement for principled reasons – which is my impression
after a lot of public presentations and debates about the ethics of enhancement – they
seem to be willing to accept and welcome enhancement technologies in specific
contexts; namely, in situations of high competition where people are afraid of
lagging behind their competitors and hope for a boost from enhancement. Stories
and visions of cognitive enhancement seem to be able to exert real power and
influence in spite of the absence of real effects of cognitive enhancers:

Even where such HET are non-effective, their widespread use changes social interaction,
promotes the establishment of new norms, and raises a variety of questions such as those
relating to distributive or procedural fairness, to the fabrics of society, to the relationships
between the self-image of individuals and their social roles, and to social key concepts such
as competition, ability and disability, happiness, self-realisation, and individual freedom
(Coenen et al. 2009, 44).

At this point, it is a good occasion to remind the reader of the hypothesis guiding
this chapter: what we can learn from the ongoing debate on human enhancement is
about contemporary perceptions of ourselves rather than about the future of human
nature. In order to understand the intensity of the debate and the great controversies
involved, as well as the high engagement of many researchers and thinkers, it seems
to be promising not to look at what the future visions of human enhancement tell us
but at controversies in place today. In order to explain this diagnosis, I will briefly
present some thoughts about the future in a more general, philosophical direction.
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17.4 Stories of the Future as Parts of the Present

The future in its many illustrations such as visions, expectations, scenarios or
predictions does not exist per se, nor do such illustrations arise of their own accord.
On the contrary, the future is “made” and linguistically constructed in a more or less
complex manner (Grunwald 2011). The designing of the future is a specific type
of action, intended often to provide orientation. The future, regardless of whether it
is manifested in terms of forecasts, scenarios, plans, programs, visions, speculative
fears or expectations, is “produced” using ingredients of different types such as the
available knowledge, value judgments, emotions and suppositions. This constructed
character of the future, i.e., that it is the result of a construction process and does
have authors, is essential.

Self-evidently, the construction of the future has to take place at a certain point
of time, in a particular social and cultural context, and is, therefore, bound to this
context. Forecasters, scenario-builders and visionary writers cannot break out of
their present time and their contexts. They are always making their projections
and predictions on the basis of present knowledge, present assessments, present
diagnoses and perceptions, and present values – because they do not have any
other kind.

Future facts or processes can be neither logically deduced (Goodman 1954)
nor empirically investigated but rather remain constructions out of the ingredients
stemming from a particular point of time and context. The only issues we really
can talk about are the images which we make of the future, but not the future itself
that will at some time become the present. For this reason, we can talk about a
possible future, about alternative possibilities for imagining the future, and about
the justification with which we can expect something in the future. These are always
present futures and not future presents (Picht 1971). In spite of the trivial nature of
this insight it is frequently overseen, or its implications are not taken seriously. The
most radical formulation might be: the future cannot escape from the present but are
bound to a specific immanence of the present (Grunwald 2006) – the future is part
of the respective present.

If we talk about cyborgs or far-ranging human enhancements perhaps becoming
possible in the future, we are not talking about how these developments will “really”
occur and what their implications for human nature and society might be but how we
imagine them today. The future is thus something that is always contemporary and
changes with the changes in each present. A future is thus not something separate
from the present, but a specific part of each present (Grunwald 2006). The future
expresses specific insights, expectations, values, fears, hopes, attitudes, diagnoses
and problem perceptions of a particular present time.

The future is created in accordance with available knowledge, but also with
reference to assessments of relevance, value judgments, and interests. Because of
the socially constructed character of the future, its “quality” – it might be difficult
to explain what the quality of a future would mean and how it could be made



212 A. Grunwald

operable (Grunwald 2011) – will strongly depend on what was put inside its
construction. The question arises as to which ingredients are invested in building
a future and in which way these ingredients have been assembled and composed. In
a rough approximation, the following gradation of knowledge and non-knowledge
components can initially be made (Grunwald 2011, 2012):

• Present knowledge, which is proven according to accepted criteria (e.g., of the
respective disciplines) to be knowledge (e.g., according to the issue at stake from
the field of nanotechnology, engineering, economics etc.)

• Estimates of future developments that do not represent current knowledge but that
can be substantiated by current knowledge (e.g., demographic change, energy
needs etc.)

• Ceteris paribus (“All other things being equal”) conditions, whereby certain
continuities – business as usual in some sense or a lack of disruptive changes –
can be assumed as a framework for the prospective statements

• Ad hoc suppositions, which are not substantiated by knowledge, but ‘given’ (e.g.,
the future validity of a German phase-out of nuclear energy, or the nonoccurrence
of a catastrophic impact of a comet on the Earth)

• Implicit and underlying convictions, world views, and possible elements of
‘Zeitgeist’.

All types of ingredients have to be identified at the point of time and within the
social and cultural context in which the respective story of the future shall be made
and communicated.

This view on the future allows us to pose the usual question of what we can
learn from stories of the future in a different way. It turns out that because the future
is parts of a particular present time, we could possibly learn to better understand
a particular present time by investigating the stories of the future it produces and
debates. In the case of human enhancement: what does the strong demand for
cognitive enhancement mean for our contemporary society? What does this tell us
about ourselves?

17.5 Conclusion: What Does This All Mean?

Debating about the future serves different purposes; one of them is to prepare society
for emerging developments. An example of this approach to making use of the
future can be found in mainstream nano-ethics and in the ethical inquiry of human
enhancement. These lines of thought identify ethical issues and explore ways to deal
with them responsibly. This is, in the sense of an explorative philosophy (Grunwald
2010), a legitimate means of reflection.

However, in this essay, I follow a different rationale, in accordance with the
preceding section. It has been convincingly shown in Sects. 17.2 and 17.3 of
this chapter that competition and enhancement are interrelated and that they
possibly reinforce each other. If, taking the immanence of the future seriously, the



17 Are We Heading Towards an ‘Enhancement Society’? 213

enhancement debate is not about the future of human nature but about present social
uneasiness, then the perception of the role of competition in contemporary society
will be at the heart of this view regarding the future. This would mean that many
people feel uneasy with the ever-increasing and dominant role of competition in
many fields of life, particularly, within education and work-life. Moreover, there also
might be hidden criticisms against capitalism and concerns about more and more
self-exploitation in many fields of life. The increase of efficiency under the rationale
of meeting challenges of increasing (mostly economic) competition is seemingly
regarded as an increasing burden on individuals. Cognitive enhancement, put in this
context, could be an indicator for an increasing discomfort with existing economic
structures, pressures, and forces. If the dominant imperative of sports – you have to
be better than your competitor – holds true for large parts of society, and if people
are concerned about this situation, then the story of cognitive enhancement is not
about creating superhumans in the future but about competition in our contemporary
societies.

The thought that the possible developments toward an enhancement society – in
which cognitive enhancement technologies develop according to a market model
and then spread – might be associated with the overarching social system, in
particular, with a capitalist economy, has hardly been expressed so far. If this
connection could be substantiated, then this would say something about the location
and direction of the social debate that would have to be conducted about this
situation. It would then not simply be about ethical issues, which could be answered
in one direction or another, but also about the type of society in which we live and
about its implications. The politically explosive nature of this question is obvious.
It includes the question: do we approach a new type of society characterized by
crude social Darwinism and the possible end of the welfare state based on solidarity
according to the Western European Model?

If this interpretation would address, at least, parts of the debate on human
enhancement, the world of sports could serve as an illustration. Analogies often are
misleading, but it seems promising to take a look at this world under the perspective
of doping and enhancement as exemplified in a recent TA report to the German
Bundestag:

The principal social and political relevance of the topic «Enhancement» arises not because
enhancement is perceived as contributing towards a scientifically and technically based
«improvement of human beings», but rather because pharmacological interventions to
improve performance form part of the «medicalization of a performance (enhancement)-
oriented society». The social and political debate about this issue should therefore focus
on the likely future status of pharmacological and other (bio)medical strategies and
measures for coping with performance targets and demands in a globalized educational and
working environment, and on the consequences of demographic change. To this end, rather
than assuming at the outset that adoption of strategies designed to maximize individual
and collective performance is inevitable, we need to look into conditions in secondary
and tertiary education and at the workplace, and where appropriate adjust performance
indicators. Commercial and economic considerations also favor such an approach, at least
in the medium and long term. In this regard the example of doping in sport shows how a
system of competition could potentially self-destruct as a result of unlimited expectation of
ever-improving performance (Gerlinger et al. 2011).
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Independent of whether this analogy might shed light on the “immanence of the
present” of the debate on cognitive enhancement, we should be aware that stories
about the future, such as visions, can exert real power and influence on the respective
present (Grunwald 2007):

In foresight and technology assessment as in any other reflection on the future of HET,
one has to be aware of the fine line between taking a broad look at the future and feeding
the hype. As has been shown for nanotechnology (Paschen et al. 2004), the enthusiasm
which optimistic futuristic visions can evoke is often deliberately utilised as a means of
promoting technology development. Such a strategy of “hype and hope” always appears
to be precarious. This strategy can have both positive effects (e.g. incentives for young
scientists, or arousing and sustaining political and business interest) and adverse effects
as well. Among the latter is the danger that expectations will be set too high, making
disappointment inevitable. Second, it may popularise the reverse of the optimistic futurism –
a pessimistic futurism involving apocalyptic fears and visions of horror, which itself is
being increasingly used to raise attention for nascent fields. Third, the focus on far-reaching
visions may hinder a sober discussion of the potentials of technologies (Coenen et al.
2009, 38)

Perhaps the most relevant challenge today is not a possibly-coming enhancement
society with problems of access and justice, one with cyborgs entering our life-
worlds, but more that many people today do believe in it or are afraid of it –
possibly because of the aforementioned uneasiness with increasing and omnipresent
competition.

However, my thoughts in this essay are qualitative and speculative. They bring
together issues of the current debate on cognitive enhancement and observations of
current society with an analysis of what we can learn by investigating the future.
These thoughts need an in-depth analysis and the development of indicators of how
the emergence of an “enhancement society” could be measured. Results of those
“measurements” then could be used to underpin or to falsify my hypothesis by
empirically-based research.

There is another way in which my thoughts could be developed further. In a
sense, I doubt in this chapter whether the purely individualistic approach of liberal
ethics would be able to tell and assess the full story of cognitive enhancement. If my
diagnosis of deep-ranging relations between the debate on cognitive enhancement,
economic competition, technological progress, and uneasiness in large parts of the
population with increasing self-exploitation are correct, at least to a certain degree,
then statements of this type,

Like all new technologies, cognitive enhancement can be used well or poorly. We should
welcome new methods of improving our brain function. In a world in which human
workspans and lifespans are increasing, cognitive enhancement tools – including the
pharmacological – will be increasingly useful for improved quality of life and extended
work productivity (Greely et al. 2008, 705),

are either naïve, because they ignore the fact that individuals are not free but subject
to pressure and external forces. Or statements of this type might be ideological –
which is not much better – because they intentionally ignore those pressures and
forces.
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Chapter 18
Leveling the Playing Field: Fairness
in the Cognitive Enhancement Debate

Greta Wagner

Abstract One controversy within bioethics regards whether the use of potential
cognitive enhancements would decrease fairness in society by giving advantages
to the already privileged or increase fairness by enabling the worst off to compete
with others. Both positions are based on a notion of society as competitive, in which
fairness is the purpose of a certain degree of institutional intervention. In the context
of cognitive enhancement, this intervention would be the regulation or deregulation
of the use of certain drugs by schools, universities, employers or legislators with the
goal to protect competition. In the context of neo-liberalism the state intervenes in
the market to protect competition. In both contexts, the aim is to level the playing
field and to provide equal opportunities to compete. Within the framework of Michel
Foucault’s terminology, I will argue that the bioethical debate on fairness forms part
of a neoliberal governmentality.

Keywords Cognitive enhancement: fairness • Competition • Neoliberalism •
Michel Foucault

Where Foucault analyzed biopolitics, we now must analyze bioeconomics and bioethics,
for human capital is now to be understood in a rather literal sense – in terms of the new
linkages between the politics, economics and ethics of life itself. (Rose 2003, 58)

The competition-based allocation of work, income and opportunity is regarded
as a normative foundation of modern societies. In the last two decades, competition
has become a dominant mode of interaction in more and more spheres of life beyond
economics. Competitions are regarded as legitimate modes of resource distribution,
assuming everyone has the same opportunity to compete. This, of course, can never
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be the case. Level playing fields are always distorted by numerous inequalities that
social life brings along. Nonetheless the question of whether cognitive enhancement
has an impact on level playing fields and fairness in competition is an important
issue in bioethical literature on cognitive enhancement.

The reason is that most bioethical papers on cognitive enhancement do not deal
with the empirical practice of self-medication with prescription drugs intended
for patients of Attention Deficit and Hyperactivity Disorder (ADHD) in order to
improve alertness and ability to focus. Rather, they examine ethical problems of a
future scenario for which some hope and others fear: The invention of a ‘smart pill’
without any side effects.

Both issues raise very different ethical questions but are nonetheless often dealt
with together under the term, cognitive enhancement. So far, there is no drug on
the market that is capable of making a patient smarter or increasing one’s IQ.
Besides, drugs without any side effects usually have no effect at all (cf. Quednow
2010). On the other hand, there is a certain prevalence1 of students without a
diagnosis for ADHD taking drugs like Ritalin® and Adderall® to be able to study
longer and overcome distractions. In this sense, they take stimulants as second-
order cognitive enhancers. These substances would better be called vigilance
or motivation enhancers, as Boris Quednow emphasizes (Quednow 2010, 153).
Clinical trials have shown that those who profit from drugs are people who have
cognitive deficits either caused by lack of sleep or by constitution. “Hence, an
already optimally tuned brain can hardly be enhanced” (Quednow 2010, 153). After
performing twelve qualitative interviews in Germany and in the U.S. with users of
Ritalin®, Adderall® and modafinil, it is my impression that users are aware that
they are not taking smart drugs and that by taking medication, they are not writing
better papers. They do it either to be able to write their papers on time or to ease their
struggle with writing a paper. The results of these interviews gave me the impression
that taking pills to improve working performance is something many people desire.
In fact, I was asked countless times by colleagues if these pills actually work and
where to get them. On the other hand, almost everyone seems to reject a society
where most people take pills to enhance their cognition.2 In the ongoing media
debate on cognitive enhancement, one gets the impression that the phenomenon is
far more prevalent than it really is. Many journalists even state that taking Ritalin®

has already been a common practice among students for some time. In a study that
explored how the newsprint media portrays neuroenhancement, Bradley J. Partridge
et al. found out that 94 % portrayed it as common, increasing or both (Partridge et al.
2011, 1). Many articles are titled with terms like ‘brain doping’ or ‘mind doping’

1In the US, the life-time prevalence of non-medical prescription stimulant use in 2004 was 6.9 %,
according to McCabe et al. (2005). In Germany a recent study from the University of Mainz sur-
veyed a lifetime prevalence non-medical prescription stimulant use of 0.78 % (Franke et al. 2011).
2To further explore the fantasies and underlying normative assumptions on cognitive enhancement,
I conducted focus group discussions in Germany and the US with students who do not necessarily
take medication themselves. Results are not published yet.
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thus drawing a parallel from studying to high-performance sports where doping is
the illegitimate use of drugs for a desired effect.

In the bioethical debate, the question of fairness is one of the key issues
regarding cognitive enhancement. Fairness is one issue that affects society as a
whole as opposed to ethical objections that pertain to the individual, such as safety
and authenticity. Related topics are social inequality and distributive justice. The
analogy to doping in sports, which is drawn by using terms like ‘brain doping,’
conceptualizes the context in which cognitive enhancements are being used as
competitive. I will, after presenting the conceptions of fairness in the cognitive
enhancement debate, shed light on the question of competition and how to keep it
‘fair.’ The focus on fairness that bioethicists deal with, whether they regard fairness
as being undermined or not, is based on competition as a major mode of interaction.
I will argue that the focus on fairness in the cognitive enhancement debate can be
seen as a sociological diagnosis of time because this focus provides that a field is
structured by modes of competition. The theoretical framework that I will use for
my thesis is Michel Foucault’s term of neoliberal governmentality, a term he uses to
analyze the intertwinement of governmental goals with strategies of self-conduct. In
order to clarify this approach of governmentality, I will briefly outline the neo- and
ordoliberal concepts of fairness. They disagreed about the level of state intervention
required to protect competition and free markets; these arguments are analogous
to those of bioethicists regarding the issue of competition between enhanced and
non-enhanced individuals.

18.1 Bioethics

Cognitive enhancement is one of the core issues of the very young discipline
of neuroethics; signs of its successful establishment within academia during the
last decade include: institutionalization at universities, the founding of academic
journals devoted to this topic and the procurement of funding.3 Progress in the
neurosciences as well as a focus on the connection between a person’s brain and
her identity have been cited as the major reasons for establishing a new discipline
beyond bioethics (Farah and Wolpe 2004). This ‘neuroethics exceptionalism’ has
been criticized, for example, by Fernando Vidal as being part of an ‘ideology of
brainhood’ (Vidal 2009).

In the following, I will use the term bioethics in general because not all scholars
dealing with the ethical implications of cognitive enhancement regard themselves
as neuroethicists.

3Foundation of the “Neuroethics Society” (2006), Foundation of the “European Neuroscience and
Society Network” (2007). Two neuroethical journals: Neuroethics (2008) and American Journal of
Bioethics – Neuroscience (2010).
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Scholars’ positions within the field of bioethics can be classified by the terms,
liberal and conservative. There are two aspects that I want to emphasize with regard
to that division: First, the distinction between liberal and conservative positions
in bioethics is done in German- and English-language publications, although the
sense of the term “liberal” differs significantly between Germany and the U.S.
Within the German political sphere, the term “liberal” is associated with economic
liberalism/laissez-faire, while in the U.S., it is associated with progressive or
left-leaning cultural political attitudes. Additionally, the term “progressive” tends
to imply a linear view of history and is, therefore, problematic since not all
progressives favor, for example, all forms of technological progress.

Second, I would like to point out that the liberal/conservative-distinction in
bioethics is not in line with political camps as we know them. For example,
Francis Fukuyama and Jürgen Habermas are both strongly opposed to enhancement
biotechnology, but, at the same time, they hold completely opposite political
positions. Francis Fukuyama, famous for diagnosing “the end of history” in 1990
and for participating in the President’s Council on Bioethics under George W. Bush,
is an advocate of liberalism and free market capitalism on the one hand. On the
other, Jürgen Habermas is a social democrat who regards himself as following
in the tradition of the Frankfurt School, which is known for its critical stance
towards capitalism. Despite their divergent political views, they have both been
labeled “bioconservative” by Ian Hacking – a label that Habermas happily accepted
as he wrote in a letter to Ian Hacking: “I never thought that any version of
‘conservatism’ would apply to me, but ‘bioconservatism’ is a wonderful term!”
(Hacking 2009, 14)

James Hughes, a transhumanist who calls himself a ‘technoprogressive,’ has
outlined that in the twentieth century there have been progressives and conservatives
on two axes: cultural and economic politics. Hughes argues that in the twenty-first
century, however, a third axis called biopolitics needs to be added (Hughes 2010).
Such a model can exemplify how various combinations are possible, as in the case of
culturally and economically progressive but biopolitically conservative Habermas.
But of course the problem remains that what is regarded as progress depends on
normative assumptions.

In the following, my classification into liberal and conservative arguments
in bioethics is only based upon policy recommendations that either call for
restriction or for liberalization. In my effort to outline the position of con-
servatives, I limit myself to the President’s Council on Bioethics, appointed
by George W. Bush and chaired by Leon Kass. Their book, Beyond Therapy
(President’s Council on Bioethics 2003), is probably the most widely-quoted,
bioethically conservative position in the debate on cognitive enhancement. As I
outline liberal positions in the debate, I will first give a broader overview and
then go into more detail regarding the conception of fairness that Julian Savulescu
proposes.
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18.1.1 Bioconservatives

In Beyond Therapy, the President’s Council on Bioethics (2003) evaluates the
ethical implications of different forms of enhancement technologies (genetic and
pharmacological ones). The authors’ rejection of any form of enhancement stems
from their assumption that achievement, performance and competition have a great
impact on society. Leon Kass and his colleagues see the intrinsic value of effort
as endangered by the popularization of cognitive enhancing drugs. They hold that
“the true dignity of human activity” would be undermined by biotechnological
enhancement of muscles, genetic codes or the brain.

“What is at stake here is the very meaning of human agency, the meaning of
being at-work in the world, being at work as myself and being at-work in a humanly
excellent way” (The President’s Council on Bioethics 2003, 141). Success must
not be detached from authentically made efforts. In the authors’ view, competitive
deeds lose their value when the respective actors use performance enhancers. They
underline the importance of striving for “our own best possible performance, to be
sure, but our best performance as human beings, not animals or machines” (The
President’s Council on Bioethics 2003, 153). What do animals and machines have
in common, in contrast to humans? The absence of will, volition and reason?4

In Beyond Therapy, a strong character who is able to resist the temptations of
shortcuts is celebrated over and over. Although improving performances by taking
Ritalin® or modafinil is tempting, the authors state (drawing an analogy to doping
in sports) that the essence of a competition is worthless if achievements were not
carried out naturally. By only valuing the results of an action and divorcing them
“from any idea of what is humanly superior,” the council depicts a dark dystopia,
a pessimistic picture of a society, where human agency has lost its significance.
“We would become a society of spectators and our activities a mere spectacle. Or a
society of parasites, needing and taking, but never doing or acting” (The President’s
Council on Bioethics 2003, 155f). The intrinsic value of effort as a normative source
of our social order that is seen as endangered by pharmacology has polemically
been called “pharmacological calvinism” by Gerald Klerman (1972). Indeed, this
approach strongly alludes to what Max Weber analyzed in The Protestant Ethic and
the Spirit of Capitalism (Weber 1976) as the influence of Calvinist work ethics on
the development of capitalism. The combination of an intrinsic value of effort with
a description of society as competitive in almost all spheres leads to the point where
taking cognitive enhancing drugs is seen as nothing but cheating:

Still, in those areas of human life in which excellence has until now been achieved only
by discipline and effort, the attainment of similar results by means of drugs, genetic

4Bruno Latour who explores the dualistic distinctions made by modernists between nature and
society, between humans and non-humans, asks (Latour 1993, 124): “Are not most ethicists busy
with those two opposite but symmetrical tasks: defending the purity of science and rationality from
the polluting influence of passions and interests; defending the unique values and rights of human
subjects against the domination of scientific and technical objectivity?”.
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engineering, or implanted devices looks to many people (including some Members of this
Council) to be ‘cheating’ or ‘cheap’. Many people believe that each person should work
hard for his achievements. [ : : : ] This matter of character – the merit of disciplined and
dedicated striving – is surely pertinent. (The President’s Council on Bioethics 2003, 291)

In sum, the Presidents’ Council on Bioethics extols endeavor, regardless of its
result. In their view, endeavor has a value in itself, which would be undermined
by enhancement technologies that ease achievements. Allowing people to pharma-
cologically enhance their cognition would provide a shortcut to the endeavor that
others make through self-discipline and would, therefore, be unfair.

18.1.2 Bioliberals

Liberal bioethicists also deal with the question of fair competition although they
do not regard it as being undermined by cognitive enhancers per se. For instance,
in “Towards responsible use of cognitive enhancing drugs by the healthy,” Henry
Greely and colleagues (Greely et al. 2008) do admit that cognitive enhancement
could undermine fairness by giving the example of a math test where some students
are allowed to use a calculator while others are not. However, they then state that
this kind of unfairness already exists in private tutoring, preparatory courses and so
on, which give some students advantages over others.

The authors consider “mitigate[ing] this inequity by giving every exam-taker free
access to cognitive enhancing drugs, as some schools provide computers during
exam week to all students” (Greely et al. 2008, 704). This, they argue, could
prevent cognitive enhancers from becoming the exclusive domain of the rich. They
propose to develop policies governing the use of cognitive enhancers in competitive
situations to minimize enhancement-related socioeconomic disparities.

Arthur Caplan also argues for the liberalization of enhancement technologies.
According to him, market societies encourage their members in their efforts to
enhance their capacities. The capital to do so is not equally distributed, but this
should not lead to a restriction of those means. He gives the example of his son
who has the privilege to go to a private school. A parent from a less wealthy
neighborhood would probably not blame him for providing such an advantage
to his son but would also wish he were able to do the same for his son. Thus,
the solution is not to stop enhancement but to provide fair access to it, whether
by way of private teachers or via biotechnological enhancement devices (Caplan
2003). But the question remains here as well as in other approaches: What does
fair access mean? Is it fair to provide access to a good through the market? And in
which way are market-based resource allocations fair? Or is access to cognitive
enhancement fair if public institutions provide it? Should it then be distributed
equally or according to need? And what would constitute a need for cognitive
enhancing drugs?

Another influential article is Martha Farah and colleagues’ “Neurocognitive
Enhancement: what can we do and what should we do?” (Farah et al. 2004).
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This article deals with the fairness problem in a similar way by raising the question
of implicit coercion that arises from the pure fact that others are taking cognitive
enhancers: “Merely competing against enhanced co-workers or students exerts an
incentive to use neurocognitive enhancement, and it is harder to identify any existing
legal framework for protecting people against such incentives to compete” (Farah
et al. 2004, 423).

Farah et al. admit, that cognitive enhancers, like most other goods, will not
be fairly distributed, that there will be cost barriers and social barriers that might
compound already-existing disadvantages of groups with low socioeconomic status
in education and employment. But these inequities would actually exist and still
no one would restrict advances in health or quality of life because these goods
potentially would not be distributed equally. The authors discuss the possibility that
cognitive enhancement could help to equalize opportunity as cognitive enhancing
drugs can more easily be distributed fairly than other goods that contribute to gaps
in socioeconomic achievements (Farah et al. 2004, 423).

But, above all, they reject the restriction of the use of cognitive enhancement
because this a fortiori would be coercive.

In 2009, a group of German scholars published a programmatic paper titled
“Das optimierte Gehirn” (The Optimized Brain), which raised a lot of media
attention because it was the first attempt to initiate a debate about liberalization
of cognitive enhancement in Germany.5 They also admit the risk of coercion, but
highlight the freedom to choose and refer to non-competitive situations where
cognitive enhancement could improve quality of life such as learning languages
faster, listening to music more intensely and so on.

Julian Savulescu, an Oxford bioethicist, who can also be placed in the liberal
camp has published one of the few papers that explicitly examines the term ‘fairness’
in the cognitive enhancement debate by relating it to philosophical discussions. He
argues that fairness is not undermined by pharmacologically enhancing performance
but that fairness even requires enhancement. He proposes a “Welfarist Definition
of Human Enhancement” and defines this term as “Any change in the biology
or psychology of a person which increases the chances of leading a good life in
circumstances C” (Savulescu 2006, 324). Defined this way, enhancement is either
a medical treatment for disease or an increase in capabilities within or beyond
the typical range of the human species. “When enhancement is understood as an
intervention which increases the chances of a person having a good life, it is
hard to see how there could be any objections to trying to make people’s lives
go better” (Savulescu 2006, 326). In his article, Savulescu neither examines the
question of what constitutes a good life, nor does he deal with the risks and benefits
of enhancement; rather he explores the objections dealing with the introduction
of inequality, injustice and unfairness. Since fairness-based objections would refer

5Two of the co-authors of the memorandum, Jan Christoph Bublitz and Dimitris Repantis, are also
contributors to this book.
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to enhancement of positional goods6 in a competitive society, Savulescu takes the
example of unfairness in sports. He argues that allowing safe performance enhancers
would reduce unfairness because everyone would have the option to use them, while
to ban them would give a relative advantage to ‘cheaters’ (cf. Savulescu 2006,
326). Cheating in this sense conveys the same notion as it does in Beyond Therapy:
breaking a rule; however, Savulescu conceptualizes rules as arbitrary because they
are defined by human beings, while the Presidents’ Council on Bioethics has a
somewhat metaphysical notion of rules based on an essentialist concept of human
nature.

In the second part of his paper, Savulescu deals with the objections of injustice
caused by increasing inequality through enhancement. He argues that the applica-
tion of different theories of justice lead to the conclusion that enhancement increases
justice rather than injustice. A libertarian theory of justice would not consider it
unfair if the rich can buy enhancements and thus increase their opportunities “pro-
vided that their assets have been justly and legally acquired” (Savulescu 2006, 332).
Utilitarian approaches also would require enhancement, given that enhancement is a
good that increases well-being. Savulescu quotes Jeremy Bentham, who advocates
the “greatest good to the greatest number” (Savulescu 2006, 332). Furthermore, an
egalitarian approach in theories of justice, like John Rawls’ concept of Justice as
Fairness, would, according to Savulescu, require enhancement as well: “According
to Rawls’ Justice as Fairness, we should distribute enhancements so that the worst
off in society are as well off as they can be” (Savulescu 2006, 332; Rawls 1971).

Savulescu argues, that with regard to a “fair go” for everyone and assuming an
IQ of at least 70 is needed to live a good life, Justice/Fairness would require that,
“we get as many people as possible up to the minimum IQ necessary for a decent
chance of a decent life. [ : : : ] But where we set the minimum threshold for treatment
or enhancement is up to us. It depends on how we define a decent chance of a decent
life in the way society and the world are likely to be” (Savulescu 2006, 334).

Savulescu does not deal at all with the problem of implicit coercion, nor does
he address the problem that, probably, the worst off in society would not be the
only ones to benefit from an efficient enhancement. Therefore, it seems to be highly
questionable whether a Rawlsian approach of Justice as Fairness can really justify a
moral obligation to enhancement in order to provide equal opportunity.

Both liberal and conservative ethicists agree that fair competition has an enor-
mous normative impact on the legitimacy of social order. However, they offer
different answers to the question of how to govern freedom and how to protect
fairness in competition. Liberals and conservatives differ profoundly on the question
of whether cognitive enhancement poses a threat to a fair, competitive society
and whether the state should restrict the use of drugs or distribute drugs to
preserve level playing fields. Moreover, important questions remain as to whether
cognitive enhancement equalizes opportunities for those who did not benefit in
‘the lottery of nature’ or whether it increases the socioeconomic gap by providing

6Positional goods are goods that are valued for their scarcity alone (cf. Hirsch 1977).
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advantages to already privileged individuals. Much discussion centers on whether
state intervention is necessary to protect fair competition or if such interventions
are too coercive in a liberal society. Conservatives tend to accentuate the integrity
of human nature as a normative source7 to prohibit enhancement technologies.
Liberals, instead, criticize an essentialist term of naturalness and accentuate the
freedom of choice to enhance one’s own capabilities and maintain that it is still
oneself making the effort, even if one is pharmacologically enhanced.

Nonetheless, bioliberal and bioconservative positions seem to be in agreement
regarding the significance of fair competition as a key source of the normative order
of our society. Interestingly neoliberals and ordoliberals argued similarly on the
basis on this normative assumption. In the following, I will outline their concepts
of a political and economic order to shed light on the implications pertaining to this
bioethical discourse, in terms of the history of ideas.

18.2 Neoliberalism

The relation between market and state has been a controversial subject in the debate
of ordo- and neoliberals. Michel Foucault analyzed the rationale of governing in
ordo- and neoliberalism in his lectures on governmentality (Foucault 2008). He
did not analyze neoliberalism in the way this term has been used by leftists in
quite an inflationary way to criticize almost any undesirable effect of contemporary
capitalism. Foucault looked at the politics of those scholars and politicians of
the 1940s and 1950s who called themselves neo- or ordoliberals. Those neo- and
ordoliberals sought to distinguish themselves from proponents of nineteenth-century
laissez-faire liberalism, as they did not conceptualize a free market as a natural order
but rather as one that has to be governed and protected by the state. The state’s
legitimacy in this sense depends on its success to create wealth by protecting the
free market. In order to preserve fair competition, two developments mainly have
to be prevented: the emergence of monopolies and the influence of lobbyists (be it
unions or business lobbyists).

Neoliberals and ordoliberals also dealt with the legitimate level of coercion to
protect fairness. Debates over the level of state intervention with the goal of protect-
ing fair competition were key questions within the Colloque Walter Lippmann, the
birthplace of neoliberalism. Friedrich August von Hayek, for example, emphasized
that fairness basically means to comply with the rules of the game. Fairness requires
neither breaking the rules nor demanding that exceptions are made (cf. Vanberg
2006). He favored a minimum of state intervention and rejected all kinds of policy

7Ian Hacking points out, that although Habermas put “Human Nature” into the title of his book
it is not human nature’s integrity itself that forms the basis of his argument, but human dignity.
Fukuyama, instead, uses this phrase in itself as the basis of his entire argument (cf. Hacking
2009, 16).
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action with the purpose of balancing unequal starting conditions. Although Hayek
also rejected laissez-faire liberalism, his conception of state interventions was much
narrower than that of ordoliberals. He conceptualized a spontaneous order, which
is the result of “human action but not of human design” (Hayek 1978). The role
of the state was to only maintain the rule of law since Hayek conceptualized
the economy as so contingent and unpredictable that the consequences of state
intervention in the end would always be harmful and lead to authoritarian rule.
In contrast, ordoliberals like Alexander von Rüstow, for example, called for much
stronger state interventions to provide equal opportunities (to compete), for instance
by means of an extremely high inheritance tax. Rüstow, who originally invented the
term ‘neoliberalism’ in order to distinguish it from nineteenth century laissez-faire
liberalism, later called himself ordoliberal because he saw the term already occupied
by more market-oriented thinkers like Hayek.

As Graham Burchell puts it, both ordoliberals and neoliberals still deal with
the question of to what extent “competitive and optimizing market relations and
behavior can serve as a principle not only for limiting governmental intervention,
but also rationalizing government itself” (Burchell 1996, 23). Criticism of neolib-
eralism, misunderstood as laissez-faire, often refers to any kind of economic state
intervention as being progressive; we have seen that neoliberal politics cannot be
seen as simply “governing less.” Another critique of neoliberalism, in the sense
of market fundamentalism, refers to its lack of moral values. Especially since the
recent financial crisis, many have bemoaned the fact that moral commitment has
been replaced by pure materialism. But, in fact, it has a strong normative impact:
an “ethic of competition,” as Bruno Amable puts it. As neoliberals reject the
natural character of the market order, it is up to everyone to adopt an ethos of
individual responsibility, which means to be responsible for one’s own existence
as well as for one’s integration into the market (Amable 2010, 13). With this
highly normative notion of individual responsibility, ‘fairness in competition’ is
the key source of legitimacy and, thus, the only reason for state intervention in
neoliberalism.

It [neoliberalism] is based on the idea, that the ideal world order should be a ‘free’ and ‘fair’
competition between individuals. This competition is always under threat by groups who try
to protect themselves from its rigour and consequences and seek to obtain more than their
due share. Public intervention is thus legitimated, when it tries to restore the conditions of
fair competition and ‘level the playing field’. (Amable 2010, 3)

Here we see that the core of neoliberal thought shares its assumptions with the
protagonists of the bioethical debate on cognitive enhancement. Bioconservatives
discuss the temptation to bypass the rigor of competition and speak of enhancements
as ‘shortcuts’; whereas, bioliberals tend to accentuate the freedom to choose one’s
means to compete and to enhance one’s competitiveness. Or they, instead, favor
enhancement as a means to level the playing field.

In the following, I will outline how Foucault took the thoughts of Neo- and
Ordoliberals as a starting point to develop what he called neoliberal governmen-
tality.
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18.3 Neoliberal Governmentality and Technologies of the Self

Ethical guidelines developed by bioethicists refer to both policy recommendations
as well as individual ethics. Foucault analyzed how forms of guidance for collective
goals and forms of self-conduct are intertwined. He therefore created the term,
governmentality: “Foucault defines government as conduct, or, more precisely, as
‘the conduct of conduct’ and thus as a term which ranges from ‘governing the self’
to ‘governing others’” (Lemke 2001, 191). The term governmentality refers to the
(self-)production of subjectivity, to the production of technologies of the self that
can be entangled with governmental goals (cf. Bröckling et al. 2000, 29).

In neoliberalism, governmental goals are the products of entrepreneurial behavior
and the establishment of competitive situations also within spheres that previously
have not been market-based. Social scientists call this process “marketization.” The
perspective of governmentality reveals that self-determination and free choice are
not the boundaries of governmental actions but, rather, constitute an instrument of
governing oneself, i.e. a form of subjectification.

Liberalism, particularly its modern versions constructs a relationship between government
and the governed that increasingly depends upon ways in which individuals are required to
assume the status of being the subjects of their lives, upon the ways in which they fashion
themselves as certain kinds of subjects, upon the ways in which they practice their freedom.
(Burchell 1996, 29)

Neoliberal governmentality, which is based on the predominance of market
mechanisms, engenders the construction of auto-regulated or auto-correcting selves
(Lemke 2001). With the term ‘technologies of the self’ Foucault describes tech-
niques of governing the self and operations that form such auto-regulated selves.
Technologies of the self are defined as strategies that “permit individuals to effect
by their own means or with the help of others a certain number of operations on
their own bodies and souls, thoughts, conduct, and way of being, so as to transform
themselves in order to attain a certain state of happiness, purity, wisdom, perfection,
or immortality” (Foucault 1988, 18). Technologies of the self are always embedded
in power relations, but they cannot be reduced to their mere effects. When we
analyze technologies of the self, we have to take into account the contemporary
power relations by which the individual is governed via individualization. Nicolas
Rose explains this process of constant self-monitoring which ‘neurochemical selves’
have to engage in:

The active and responsible citizen must engage in a constant monitoring of health, a constant
work of modulation, adjustment, improvement in response to the changing requirements of
the practices of his or her mode of everyday life. These new self-technologies do not seek to
return a pathological or problematic individual to a fixed norm of civilised conduct through
a once-off programme of normalisation. Rather, they oblige the individual to engage in
constant risk management, and to act continually on him or herself to minimise risks by
reshaping diet, lifestyle and now, by means of pharmaceuticals, the body itself. The new
neurochemical self is flexible and can be reconfigured in a way that blurs the boundaries
between cure, normalisation, and the enhancement of capacities. And these pharmaceuticals
offer the promise of the calculated modification and augmentation of specific aspects of
self-hood through acts of choice. (Rose 2004, 28)
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How do Foucault’s theoretical framework and his terms, “governmentality”
and “technologies of the self,” now refer to cognitive enhancement? When we
conceptualize taking cognitive enhancing drugs as a technology of the self and
when we further apply Foucault’s method to analyze the history of the present,
then we can draw two lines: the first one is the history of self-techniques to improve
one’s own mental capabilities, whether by meditation, nutrition, or practice, which
has been a human goal for a long time. Foucault analyzed ancient technologies
of the self in The Care of the Self (Foucault 1986). With this approach we would
rather conceptualize cognitive enhancement as a technique of self-constitution than
as a technique of domination. When we instead put our focus on techniques of
domination, we can draw a second line: the history of neuro-interventions, i.e.
the various forms by which clinical institutions have tried to modify the human
brain. What we see from this perspective is a line from coercion to request.8 Early
neuro-interventions turned patients into passive objects with brain surgery such
as lobotomy. Psychiatric treatments were aimed at controlling the population as
well as disciplining criminals and deviant subjects. Nowadays, brain interventions
can be understood as forms of self-conduct. They aim to help individuals to lead
autonomous lives and to make decisions for themselves rather than to oppress their
individual freedom. So, one can argue that in cases of brain interventions, coercion
conceptually has been replaced by request (Schaper-Rinkel 2007, 96). One example
that fits this category of request for psychopharmacology is the desire of many to
be diagnosed with adult ADHD so they will in turn be able to use methylphenidate
legitimately. The distinction between normal and deviant subjects gets more and
more irrelevant. Every brain is now considered as a site of potential improvement.
The normal and the deviant in every subject is the object of neuroscientific research
and intervention (cf. Schaper-Rinkel 2007, 104). Potentially, everybody could be
aided by neuroscientific technology.

18.4 Conclusion

In the first part of my chapter, I have analyzed the bioethical discourse on cognitive
enhancement. I have argued that the bioethical debate has an implicit conception of
‘fair competition’ that can be understood as analogous to debates on fair competition
between ordo- and neoliberals. Ordo- and neoliberals both agree on the core
meaning that competition has for the society as a whole. While ordoliberals were
more skeptical that markets would successively undermine fair competition and,
therefore, argued for more state intervention to protect competition, neoliberals
argued for a minimal degree of state intervention into the market to avoid a distortion
of competition.

8This doesn’t mean that today’s psychiatric neuro-interventions are not coercive any more.
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Likewise, both bioconservatives and bioliberals regard fairness of competition as
the normative source of social order. One could argue that they are both based on
the assumption that competition is the dominant mode of social interaction. They
disagree on how to protect fairness in competition. Bioconservatives are concerned
about level playing fields; they favor competition on the merits and therefore reject
enhancements. Bioliberals are also concerned about level playing fields but regard
enhancements as a possible means to level the playing field.

I have analyzed this analogy in the context of Foucault’s work on neoliberal
governmentality to emphasize the societal context within which this debate on
fair competition is located. Neoliberal governmentality is a certain rationale of
governing by implementing and protecting market mechanisms.

The medical anthropologist Nicolas Langlitz also criticizes the analogy of doping
in sports that is frequently mentioned in the cognitive enhancement debate. The
exaggeration of prevalence of cognitive enhancers would unwittingly advertise
products of the pharmacological industry, whose long-term effects are widely un-
known. The discussion would increase feelings of a permanent competitive struggle,
and although the working environment is broadly determined by competition, a
society would also form itself by the images it draws of itself. The achievement of
level playing fields in biology, as well as in society, is a fiction. Langlitz questions
whether it is even desirable to view our life as analogous to high-performance sports,
as the brain-doping debate has been framed (Langlitz 2010, 52).

Even the fact that we substitute the term ‘cognitive enhancement’ for what we
referred to as ‘substance abuse’ in previous decades reveals an orientation towards
competition in more and more societal spheres. It does not mean that the term,
“substance abuse,” which has a pejorative connotation, would be more accurate.
But, we should carefully examine where qualities actually are being enhanced and
where the drive for competitiveness is being advanced.
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Chapter 19
My Mind Is Mine!? Cognitive Liberty
as a Legal Concept

Jan-Christoph Bublitz

Abstract This chapter explores some of the legal issues raised by mind-
interventions outside of therapeutic contexts. It is argued that the law will have to
recognize a basic human right: cognitive liberty or mental self-determination which
guarantees an individual’s sovereignty over her mind and entails the permission to
both use and refuse neuroenhancements. Not only proponents but also critics of
enhancements should embrace this right as they often ground their cases against
enhancement on precisely the interests it protects, even though critics do not always
seem to be aware of this. The contours and limits of cognitive liberty are sketched,
indicating which reasons are good (or bad) grounds for political regulations of
neurotechnologies.

Keywords Neuroenhancement • Cognitive liberty • Law • Human rights •
Political regulations

19.1 Preliminaries: Some Observations on the German
Enhancement Debate

As an introduction, let me share some observations on the German debate on
neuroenhancement (NE). In 2009, I was among a group of German scholars from
various disciplines who concluded a research project by publishing a “Memorandum
on Neuroenhancement” in a popular science magazine with the aim of spurring a
public debate. In short, we suggested that “the principled objections leveled against
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pharmaceutical improvement of the mind are not convincing. NE is the continuation
of humankind’s quest to enhance cognitive capacities by different means” (Galert
et al. 2009, 47, transl. J.-C. B.).

By “principled objections” we meant arguments against NE not based on
empirical issues such as negative side-effects on health or personality but those
grounded on more fundamental, normative considerations. To us, neither the goals
pursued nor the means employed warrant categorical objections against NE. They
do not necessarily undermine the authenticity of persons, nor corrupt the value of
achievement or endanger other important common goods. Nevertheless, specific
substances or consumption practices may indeed lead to undesired results for
both the individual and society. They should be carefully observed, prevented and
remedied by appropriate measures. And quite certainly, traditional means to achieve
goals may sometimes be preferable to pharmaceutical shortcuts, particularly when
they promote secondary virtues such as endurance and self-confidence or when they
confer self-knowledge (Kipke 2010). Yet, after all, and without blindness to the
perils and pitfalls they may pose, if there were substances with significant enhancing
effects and tolerable risk-profiles, we should, in principle, welcome rather than
condemn them. Therefore we called for:

An open and liberal, but by no means uncritical or incautious approach to NE [ : : : ]. While
the arguments of NE opponents are not strong enough to warrant blanket prohibitions, some
of them are worthy of further consideration and raise important questions about what is
desirable for society and the individual [ : : : ]. NE prompts each and every one of us to
reconsider what is meaningful in our lives. Moreover, they reflect problematic tendencies
of modern times, especially the orientation towards performance and competition that
increasingly pervades society. (Galert et al. 2009, 47, transl. J.-C. B.)

Additionally, project members published the results of systematic reviews of
potential enhancers. In a conservative evaluation, they conclude that, at the moment,
there is not any reliable data proving significant enhancement effects, mostly due to
a lack of controlled studies designed to capture them (Repantis et al. 2010a, b).

Two years later, the claims of this memorandum still sound quite moderate to
me. The public response, nonetheless, ranged from suspicion to outright rejec-
tion. Lifting the taboo on the desire to support one’s psyche – if necessary by
pharmaceutical means – was, in the eyes of many, too far a step, amounting to
nothing less than a “declaration of war against mental health” as one of Germany’s
biggest newspapers put it (FAZ, 13.10.2009). The memorandum struck a nerve, not
surprisingly, perhaps, in light of the highly ideological debates over drug policies in
general.

In this chapter, I shall not defend the memorandum against the (remarkably
few) substantive criticisms nor reiterate the extensively exchanged pro and con
arguments. Rather, I shall explore a fundamental background assumption of the
memorandum: the right to cognitive liberty (CL). It is, or rather, should be the
central legal principle guiding the regulation of neurotechnologies, guaranteeing
the right to alter one’s mental states with the help of neurotools as well as to refuse
to do so. Most legal systems, however, have yet to acknowledge such a right. The
public debate has demonstrated that not only the law but also the wider public has
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been reluctant to embrace the ideal of cognitive liberty. Thus, I shall explore its
meaning, scope and limits, especially in light of what I take to be the strongest
legally-relevant argument against NE: worries over social pressure.

Very likely, a widespread use of enhancements will create pressures on persons
preferring to abstain from using them. By raising standards of cognitive fitness in
competitive job markets or by subtly shifting ideas of mental normality, nonusers
may be confronted with the social expectation to “take a pill.” This might lead to
the “paradoxical perspective of some people expanding their freedom of action by
restraining the freedom of will of equally numerous others” (Merkel 2007, 289).
Critical arguments along this line implicitly draw on the idea of cognitive liberty.

In a broader perspective, the desire and demand for NE seem to be related to
economic developments. In a thought-provoking paper, Hess and Jokeit suggest that
today’s “neurocapitalism” adapts “the innate neurobiological capacity of humans as
a productive force to the technologies of globalization” (Hess and Jokeit 2009, 6).
As the western world reduces accumulation of wealth through physical labor and
industrial production, it is transformed into a “mental economy” (Franck 2005).
From scientific innovations, creative work, cultural and media productions to
financial markets, economic progress depends on the generation of novel ideas,
knowledge capital and intellectual property. In mental economies, minds are the
places of production. With information processing as its foundation, mental labor
creates specific demands on workers and employees, primarily with respect to their
cognitive capacities. And as we can witness in our own lives, the exploding amount
of data constantly flowing into our minds easily exceeds our ordinary capacities. It
does not come as a surprise then that the inability to cope with information overload
characterizes the mental conditio humana in the age of neurocapitalism:

Attention deficit disorder probably encapsulates the key symptoms of mental illness in the
twenty-first century. Just as the repression of past centuries gave rise to the silent drama of
neurotic symptoms, and the apparently boundless excess of the second half of the twentieth
century created a breeding ground for the desireless state of depression, so the elevation of
pre-selective attention skills and emotional intelligence to decisive competitive advantages
could, in the event of failure, be very harmful to precisely these [ : : : ]. Wriggling helplessly
between a dearth and an excess of stimuli, unable to escape the ubiquitous flood of signals,
the relaxation mechanisms impaired and experience of emotions brutalised – all of these are
symptoms that in the collective consciousness go under the general heading of ADD. (Hess
and Jokeit 2009, 6)

Since historically, capitalism has always succeeded in producing the “scientific
and technological wherewithal to [ : : : ] mitigate the self-generated ‘malfunctioning’
to which its constituent subjects are prone” (Hess and Jokeit, ibid), cognitive and
mood enhancements might be the latest and most intrusive means to mold the
minds of the workforce to cater to capitalist needs. And when mental skills become
commodities, optimizing the brain is optimizing the means of production.

Relatedly, sociologists diagnose the acceleration of many parts of social life.
“Fast food” and “speed dating” are the surface symptoms of a thoroughly sped-up
pace of life. Without eternity, a good life for secularized subjects consists in making
the most out of their spare time, creating a subtle but constant feeling of scarcity,
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of never having enough time (Rosa and Scheuerman 2009). Then, not incidentally,
sleep-reducing drugs as Modafinil and alertness-increasing amphetamines (street
name “speed”) are becoming popular, not only for work but also for leisure
activities.

These observations help to understand people’s motives for enhancements. And
while contextualizing technologies within the dynamics of societies is indispensable
for their assessment, the normative ramifications often remain unclear. For instance,
in many public debates on NE, variants of a “better-world” argument can be found,
roughly running like this: In a better world, e.g. free from capitalist working
conditions, no one would desire to take NEs; hence, it is preferable not to take
them. Normative principles such as cognitive liberty and other arguments in favor
of the right to take NE are then dismissed as misguided, apologetic and insensitive
to flawed societal conditions. Yet, by such reasoning, contextualizing technologies
leads to conflating different levels of analysis. While one may rightly criticize e.g.
working conditions and their impact on mental well-being, it does not undermine the
importance of the normative concept of cognitive liberty. On the contrary, concerns
about negative mental effects of substances as well as social conditions should lead
critics to support mind-protecting rights such as cognitive liberty.

More generally, any regulation of technologies for mind-interventions is con-
fronted with defining legal principles that guide policies over changing minds. Thus,
every call for legislative action over neurotechnologies has to provide proposals
which cannot merely consist in ad hoc suggestions tailored to suit one’s view on
NE. Rather, they have to be aligned with and embedded in the broader framework
of rights and duties that constitute legal orders. Even though cognitive liberty is
not among the rights found in positive law, it is, so I claim, among the implicit
assumptions of any liberal democratic state. It may have been neglected, even fallen
into oblivion in legal thinking, but, nonetheless, it cannot be ignored by anyone
who formulates policy recommendations. Cognitive liberty’s main claim, the right
to self-determine what is on (and in) one’s mind, can be inferred from general
and widely-accepted ideas of the relation between the individual and the state,
granting persons wide ranging liberties in self-regarding matters. Historically, the
idea of cognitive liberty can be found in the works of authors such as Kant and
Mill (Sect. 19.3), and traces can be found in some provisions of today’s positive
law (Sect. 19.4). Nonetheless, the law has yet to define scope, contours (Sect. 19.5)
and limits of mental freedom (Sect. 19.6). Only then, more substantive arguments
about neuropolitics can be made. But before we turn to the law, some words about
the relation between neuroethical and legal arguments are in order.

19.2 From Neuroethics to Neurolaw

The differences between neuroethics and neurolaw can be illustrated by one of the
objections leveled against the memorandum’s presumption of liberty to take NE:
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[The] initial point of our inquiry is the liberty of every competent person to find and define
for herself the paths to a good life which entails self-determination over her body and her
mind. This perspective is neither arbitrary nor negotiable: It is the foundational presumption
of any liberal democratic state and of the German Constitution. Hence, it is not the potential
consumers of NE who are in need of justifying their cause, but, on the contrary, those who
seek to restrict the liberty to change one’s mind [ : : : ]. Although strict prohibitions are
currently not warranted, soft ethical recommendations against NE might well be, especially
in light of considerations over what constitutes a flourishing life. (Galert et al. 2009, 40,
transl. J.-C. B.)

The presumption of liberty implies that restricting freedoms needs stronger
justification than exercising freedoms. Critics were quick to contend that the
Memorandum is hence based on a petitio principii with the liberal conclusion being
assumed in the premise. Even if counterarguments to NE were truly unconvincing,
critics claim, a liberty to take NE cannot be inferred, at least not without further
argument. To them, the presumption of liberty appears as a rhetorical trick instead
of a substantial argument, shifting the argumentative burden on opponents of NE
(Hoppe 2009). Apart from the fact that I hold it to be self-evident that, other things
being equal, improved cognitive capacities are valuable and worthy to pursue, the
critics’ objection points to differences between neuroethics and neurolaw.

In order to define policies and legal regulations regarding NE, the abundant
(neuro-)ethical arguments have to be translated into legal, rights-based arguments.
Not all legitimate ethical concerns are automatically legitimate bases for policy
decisions since the perspectives of ethics and law differ (Basl 2010). While ethicists
tackle questions such as “What should I do?” or “In what kind of a society do we
want to live?” and may, in answering, resort to whatever metaphysical, political
or spiritual conception they deem favorable, legal philosophers are concerned with
justifying coercion and infringement of legally-protected interests.

This change in perspective has normative consequences: In light of the law,
some of the common issues in the debate, such as the treatment/enhancement
distinction or the issue of authenticity, bear different argumentative weight. While
some interests are protected by strong rights, others may not enjoy any legal
protection at all. We will see how some ethical arguments reappear in a legal context
in a moment. Here, it is important to note that every prohibitive or restrictive legal
norm prima facie infringes on rights and, hence, needs to be justified by prevailing
interests of others or society. Thus, any call for curbing access to or use of NE is in
need of justification. It should be borne in mind that it is a main feature of liberal
constitutional orders to protect individuals against state interferences – not only
against the power of despots, but also against what may be called the ethical tyranny
of the “moral majority.” Rights are, by their very nature, constraints of public power.
So, ethicists may devise kinds of society worth living in; yet, in enforcing them
(against the wills of affected persons), democratic governments have to observe
constitutional limits, particularly the following two:
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19.2.1 Liberty: Question Begging or Fundamental Value?

First, rights confer on their holder “spheres of freedom” that restrict the scope of
legitimate governmental interferences. Constraints follow roughly this idea: The
more measures affect primarily the interests of the individual, the less others –
and the state – should have to say about them, and vice versa. Issues exclusively
concerning the individual are to be decided by her alone; whereas, others are
res publica, issues of public interests proper. In regulating the latter, elected
governments have a wide margin of appreciation and room for political decisions.
The tension between the individual and society is the foundational conflict that
democracies face and which legal constitutions are designed to appease and adjust.
The problem in delineating the private from the public sphere is that everything a
person does might in some way or another affect others and society. Thus, judgments
about private and public domains have to be made, and their constant re-arrangement
sets the background to many current controversies from internet anonymity to
counterterrorism. Reformulated in legal terms, some (but few) rights are absolute
and inviolable which means that governments cannot interfere with them for any
reason. Other rights are strong but restrictable, placing high demands of justification
on infringing measures, and some, such as the basal freedom of action in continental
jurisdictions, can be limited quite easily.

Let me illustrate this with the body. It is contested whether the right to life is
absolute – many constitutions and human rights treaties have limitation clauses
allowing governments to take the life of citizens in special situations. Human
dignity, by contrast, is often regarded as “inviolable”.1 Thus, killing another
person might be permissible in exceptional circumstances, whereas, humiliating and
degrading treatment (e.g. torture) never is. Logically, the right to bodily integrity
has to be weaker than the right to life, but it nonetheless ranks among the strongest
rights in many constitutions and human rights treaties. Therefore, what individuals
do to their bodies is left to them to a large extent. From tattooing and cosmetic
surgery to extreme sports, potential (statistically, even lethal) threats to health and
bodily integrity are within the domain of personal decisions. In these cases, state
regulations primarily concern safety standards, duties to inform about risks (of e.g.
surgical interventions) and issues of consent, regardless of the fact that such bodily
modifications may in one way or another relate to the social sphere. Plastic surgery,
for instance, supposedly has already influenced collective ideas of beauty and
aesthetics and is very likely a contributing factor to the prevalence of dissatisfaction
with one’s physical appearance. Some persons may even feel “pressured” to undergo
surgery themselves. Even if this were to be proven empirically, society may – and

1Art. 1 European Charter of Fundamental Rights (ECFR); Art. 1 I German Constitution; Art. 3
European Convention on Human Rights (ECHR).
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should – criticize the superficial values expressed in cosmetic surgery but not ban
it. Self-determination over one’s body finds limits in extreme cases (such as the
amputation of healthy limbs in Body Identity Disorder).2

At least a similar scope of self-determination has to apply to the mind. Bodily
self-determination is not an idea inherently bound to the physical part of persons, but
rather a manifestation of the general principle of far-ranging autonomy in primarily
self-regarding matters, itself a pre-condition for an effective and full enjoyment
of many other, more specific human rights. From these broad observations, the
presumption of liberty (to take NE) follows. Concededly, in a strict sense, the
presumption of liberty is not a moral, but a legal or political argument. Legal
permissions for actions do not imply that they are ethically advisable; they do not
provide orientation on what one ought to do, only who should have the power to
decide. And when it comes to the mind, it has to be the affected person herself.
Surely, presumptions can be rebutted and liberties restricted if opposing interests
are stronger. This depends on the weight assigned to cognitive liberty and where
the boundaries of the individual sphere are drawn in respect to the mind. These are
the novel and not-yet-fully-addressed challenges for neurolaw. Moreover, there is
another limit to be observed by democratic majority rule: Restrictions have to be
based on (somewhat) neutral reasons.

19.2.2 State Neutrality and Authenticity

The principle of state neutrality roughly commits governments to neither favor
nor discriminate against particular worldviews, at least in regard to their different
conceptions of a good life (Rawls 2005, 191). The finer details of neutrality
are subject to ongoing debates; accounts differ in their orientation on the effect
of measures or its justification and more generally on the role of the state as
such. Some, especially European, states traditionally take a more pro-active stance
towards fostering social values while others, e.g. the US, have traditionally lower
state involvement in matters of a good life. Prime examples of the divergent
views within Europe can be found in court judgments on religious head-scarves
or crucifixes, which demonstrate that legal orders do not adhere to a firm neutrality
doctrine.3 Sometimes it seems as if the neutrality thesis has gathered more attention
in political philosophy than in constitutional practice. Nonetheless, its main claim

2Some peculiarities of legal provisions concerning the body should be noted. Feminists point to
the fact that as soon as social interests are at stake, the uniquely personal body becomes highly
political, e.g. restrictions on abortion, prostitution, organ selling, surrogate motherhood (cf. Fabre
2006). These limits to self-determination are probably best understood as (arguably too restrictive)
dignity-based attempts to not commodify the most intimate aspects of persons.
3See the European Courts of Human Rights (ECtHR) recent decision allowing crucifixes in Italian
Schools (Lautsi v. Italy; App. 30814/06) compared to the ban by the German Constitutional Court
(BVerfGE Vol. 93, 1).
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can hardly be pretermitted. While states can en- or discourage citizens’ conduct
through a variety of measures, if freedoms are curbed by legal, i.e. binding-for-all,
prohibitions, it is plausible to demand that the interests and values justifying the
prohibition should, in principle, be acceptable to everyone affected by it.

Some central arguments in the enhancement-debate evoke the suspicion of not
being neutral in this sense. The controversy over authenticity, for instance, is caught
between two opposing poles (Parens 2005). On the one side, essentialist conceptions
imbued with ideas of a pre-given, rather static “true self,” promote self-discovery via
an introspective journey and reject any artificial alterations of “who one really is.”
On the other side of the spectrum, existentialist views deny any such pre-given
structures since “existence precedes essence.” Without a predestined purpose to
be found in an inner essence, persons have to actively develop and shape their
personality, creating, modeling and choosing how they want to be. For this, NEs
could be valuable tools. Both views are reasonable, yet mutually irreconcilable
(Bublitz and Merkel 2009). After all, how to argue about authenticity e.g. vis-à-vis
a Buddhist denying the existence of selves (also see Metzinger 2003)? In cases like
this, governmental regulations should not be grounded on one particular conception.

The same suspicion applies to the closely-related argument that enhancements
express an “improper disposition toward the naturally given world: the failure
to properly appreciate and respect the ‘giftedness’ of the world” (President’s
Council on Bioethics 2003, 288; cf. Sandel 2007, who, of course, is skeptical about
neutrality). In this view, artificial alterations of one’s self do not only violate obli-
gations vis-à-vis oneself, but also against nature or a divine creator. However, I may
(and do) personally feel indebted to some entities, say, my parents, ancestors or
teachers, but simply fail to feel indebted to a creator. Even though Sandel (2007, 93)
holds that reverence for giftedness does not require a giver, an entity indebted to, it is
hard to see where the reverence should come from if one does not share it intuitively.
And with regard to nature, it would be equally (im-)plausible to revere the powers
of evolution or the Quantum Universe and hence dynamic and transformative
processes. Nowhere, nature is aptly characterized as the mere conservation of the
status-quo. At any rate, the neutrality doctrine speaks against the use of state power
to impose a lifestyle of giftedness on those who find it incomprehensible while, of
course, no one should be restrained from following such stronger personal moral
convictions. On the other hand, the neutrality constraint should not set impossibly
burdensome standards on state action where decisions have to be made and cannot,
by the nature of their subject matter, but favor one side (Dees 2010, 54).

In a sense, the gist of the foregoing is that between neuroethics and neurolaw
stands political philosophy. Anyone making policy recommendations or calling
for legal regulations of NE has to acknowledge that passing bills and enforcing
regulations is only possible within the framework of the legal order, a cornerstone
of which is the presumption of liberty. And as neutrality – in whichever exact sense –
is a plausible constraint of majority power, a double onus is placed upon prohibitive
proposals: They need to demonstrate that protected interests are substantial enough
to rebut the presumption of liberty and provide additional arguments for why their
view should be binding for all.
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19.3 Toward a Legal Concept of Cognitive Liberty

Now let us turn to genuine legal considerations.4 Cognitive liberty or a right to
mental self-determination guarantees individuals sovereignty over their minds. As
said, such a right is not enshrined in constitutions, human-rights treaties or legal
textbooks. To jurists content with describing positive law, cognitive liberty does
not have much of an appeal. Currently enacted drug-regulations might even appear
to refute the thesis of cognitive liberty as a fundamental principle of law. Yet, as
Kant once remarked, a “merely empirical doctrine of right is a head that may be
beautiful to look at, but unfortunately it has no brain” (Kant 1797, 230). In a sense,
brainlessness also fittingly describes the current state of positive law. While legal
orders have detailed rules over permissible conduct with bodies, there are hardly any
criteria for permissible ways of interfering with brains and minds. Legal principles
pertaining to the body cannot simply be transferred to the mind (or the brain): We do
know, for instance, what constitutes illegitimate injury to other bodies; whereas, it is
quite unclear what constitutes illegitimate mental harm – don’t we hurt each other all
the time? Legal norms relating to mental injuries are often scattered and incoherent,
and, at any rate, cannot be equal to those relating to bodily injury. Also, consider
manipulative interferences. While persons seek to influence and manipulate each
other in almost every aspect of social life, from family matters to public affairs,
there seems to be a qualitative difference between these ordinary influences and e.g.
covertly administering psychoactive substances. Traditional legal categories such as
lying and deception are insufficient to capture the latter kind of manipulations on
the level of synapses and neurotransmitters (Bublitz and Merkel 2012). Therefore,
and without presupposing an ontological mind-brain dualism (at least, of a stronger
kind), legal protection of the mind cannot be identical to the protection of the
body, but requires distinct and yet-to-be-worked-out criteria. Elsewhere, I have
suggested that some jurisdictions should even consider introducing a criminal
offence penalizing grievous interventions into other minds (Bublitz and Merkel
2012). The point is this: the lack of a theoretical framework of negative interventions
into other minds is entwined with the lack of considerations on positive, self-
determined alterations of one’s own mind. Normatively, both are two sides of the
same coin: Cognitive liberty.

For many reasons and in many ways, the mind is still a terra incognita for the law.
In pre-neuroscience days there neither seemed to be a practical necessity for mind-
protecting norms, nor were there any ways to meaningfully incorporate what were
perceived as intangible, immaterial and inviolable mental states into legal doctrines.
This has changed, and legal thinking should change accordingly.

Furthermore, the legal premise of free will seems to obstruct clear thinking about
cognitive liberty and mental self-determination. Lawyers often entertain an overly
simplistic understanding of free will. It is presupposed that persons have free will (in
whichever exact sense), or at least, that the law has to treat persons as if they had free

4As national legal systems differ, the following remarks are rather general legal observations.
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will, so that, in the eyes of the law, persons are quite ideally self-controlled agents.
This picture does not leave much room for deficient self-determination over mental
phenomena. If the law were to acknowledge the vulnerabilities and manipulability
of the mind, it might be suspected of contradicting its own premises. Although rarely
made explicit, background reasoning along these lines seems to cloud the view on a
right to mental self-determination.

But on a closer look, the assumed tension between these legal premises vanishes.
On the contrary, the fact that the law presumes that persons possess quite strong
mental powers even supports calls for a right to cognitive liberty. In a nutshell: If
the law treats persons as self-determined over actions and antecedent mental states
by ascribing to them mental powers which, in reality, they may only rarely have,
and if it holds them accountable for consequences of mind-states (in criminal and
contract law, “meeting of the minds”) as if they had free will, then, as a corollary, it
has to grant them the legal powers of self-determination. Responsibility entails self-
determination. Cognitive liberty is, in a way, the right to free will, protecting the
conditions of possibilities of “free” actions and therewith of blame and retribution.
In light of this, cognitive liberty is not merely a political claim that one may favor
or reject. Rather, it is an implicit assumption of any legal order based on individual
self-determination and responsibility.

19.3.1 The Notion of a Legal Subject

This thesis finds support in another line of reasoning. The very first step in setting up
legal orders is to define the entities constituting it; namely, the legal subjects entering
into a social contract and a state of rule of law. In a subsequent step, the content of
the contract (i.e. the rights and obligations these subjects owe to each other) can be
deliberated upon. In the prior “original position,” the body of a person is considered
to “belong” to her; bodily self-determination is not a right to be assigned in the
course of negotiation but assumed from the outset. But even more constitutive of
a subject, cogito ergo sum, is her mind. It is not just one aspect among many, but,
arguably, it is what defines subjects, and hence, legal subjects. In fact, it is hard to
conceive any conception of a legal subject in which the mind and mental capacities
(e.g. acting from reasons, deliberation) are not among its necessary constitutive
conditions.5 Thus, I submit, the claim “my mind is mine” is not based on property
rights nor on a legally established relation of ownership between entities, not subject
to distribution of meum and tuum, but rather the point from which any legal order
originates, intrinsic to the very notion of legal subjects. The “innate” – not acquired –
right of everyone is the right to one’s person, to make use of one’s mental and bodily
powers and to remain free from interferences.

5To include non-conscious humans such as nascituri, requirements may be lowered to potentiality
for mental processes. Also, acceptance of corporate legal personhood does not necessarily refute
the above claim, but I must leave this issue aside here.
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These arguments demonstrate that cognitive liberty is deeply anchored in the
foundations of the law. Unfortunately, legal thinking has never thoroughly explored
its meaning. The term cognitive liberty has only recently been put forward by
US legal scholars and civil rights activists (e.g. Boire 2000; Sententia 2004; Blitz
2010).6 As Boire correctly observes:

The right to control one’s own consciousness is the quintessence of freedom. If freedom
is to mean anything, it must mean that each person has an inviolable right to think for
him or herself. It must mean, at a minimum, that each person is free to direct one’s own
consciousness; one’s own underlying mental processes, and one’s beliefs, opinions, and
worldview. This is self-evident and axiomatic. (Boire 2000, 8).

The idea behind cognitive liberty, however, is anything but new and can be found
in the works of some of the intellectual “founding fathers” of modern constitutional
theory, Kant and Mill.

19.3.2 Historical Traces of Cognitive Liberty

19.3.2.1 Kant’s Doctrine of Right

In Kant’s doctrine of right, the distinction between internal and external actions
plays a pivotal role. To him, the concept of right “has to do, first, only with the
external and indeed practical relation of one person to another, insofar as their
actions, as deeds, can have (direct or indirect) influence on each other.” Juridical
laws are those “directed merely to external actions and their conformity to law”
(Kant 1797, 230, 214). Kant restricts the purview of the law to the regulation
of actions in the external world. In his view, the law’s function is to ensure and
enforce equal freedoms of everyone, i.e. independence from being subjected to
other people’s choices. Different freedoms can only collide with each other in the
real world, where actions of one come in practical conflict with those of others.
Mediating this conflict legitimizes law. Therefore, legal obligations can proscribe
external conduct, but as freedoms of others are not constrained by events internal to
agents (mind-states), legal coercion to modify them is never justified. In this view,
mental duties are ultra vires, outside of the legitimate mandate of the law, as long
as a person’s outward behavior conforms to the law (Ripstein 2009; Kersting 2007,
83). Kant never clearly laid out where the boundaries between internal and external
actions run, an issue still being discussed today (von der Pfordten 2007). Yet, by
positing the mental as the legally private realm and the external as the public sphere,
Kant formulates a key ingredient of cognitive liberty, severely limiting state powers
over minds.

6See the Journal of Cognitive Liberties at http://www.cognitiveliberty.org, particularly “On
Cognitive Liberty I–IV”, to which this chapter is indebted.

http://www.cognitiveliberty.org
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19.3.2.2 Mill: On Liberty

In his “On Liberty”, Mill writes:

[T]here is a sphere of action in which society, as distinguished from the individual, has, if
any, only an indirect interest; comprehending all that portion of a person’s life and conduct
which affects only himself, or, if it also affects others, only with their [ : : : ] consent. When
I say only himself, I mean directly, and in the first instance: for whatever affects himself,
may affect others through himself [ : : : ]. [T]he appropriate region of human liberty [ : : : ]
comprises, first, the inward domain of consciousness; demanding liberty of conscience, in
the most comprehensive sense; liberty of thought and feeling; absolute freedom of opinion
and sentiment on all subjects [ : : : ]. Secondly, the principle requires liberty of tastes and
pursuits; of framing the plan of our life to suit our own character; of doing as we like, subject
to such consequences as may follow; without impediment from our fellow-creatures, so
long as what we do does not harm them even though they should think our conduct foolish,
perverse, or wrong. (Mill 1859, 82–83)

In view of the states’ interest in the “whole bodily and mental discipline of
every one of its citizens” (Mill 1859, 81), Mill forcefully argues that any notion
of liberty implies restrictions of governmental powers in self-regarding domains,
first and foremost, in respect to body and mind over which the individual has to be
sovereign. Another interesting suggestion is that even other-affecting actions should
be considered self-regarding if they affect others only “through” the individual
herself – an idea we will return to.7

Generally, one does not have to subscribe to Kantian ideas or the Millian harm-
principle – in fact, the following argument allows for greater restriction of cognitive
liberty than both might have approved of – in order to acknowledge the main
point: The idea of strictly limited state powers in matters of the mind is conceived
as a prime principle in the founding age of modern democracies, reinforcing my
claim that cognitive liberty has been a neglected precondition of the legal order.
Furthermore, traces of cognitive liberty can be found in today’s positive law.

19.4 Rights in the Proximity of Cognitive Liberty

Let us briefly take a look at some rights in the proximity of cognitive liberty.
Of course, as legal systems differ, rights accepted in one jurisdiction may be
absent in another. My focus here is on European Human Rights and German
Constitutional law.

7Interestingly, “On Liberty” was written during a time in which alcohol was prohibited in some
parts of the UK and the US (1859, 151; Boire 2003). Alcohol, the most widespread (social and
communicative) enhancer illustrates that persons have always had an interest in changing their
minds, and despite all the problems it causes, a new prohibition is unthinkable in the western
world.



19 My Mind Is Mine!? Cognitive Liberty as a Legal Concept 245

19.4.1 Freedom of Thought

“Thought is free” is not only the main line of a famous German political folk-
song, but also a fundamental legal principle. Freedom of thought is one of the
strongest existing rights, enshrined in every human rights treaty,8 but not explicitly
enumerated in most (European) national constitutions.9 Nevertheless, the European
Court of Human Rights (ECtHR) and the German Constitutional Court (BVerfG)
have repeatedly proclaimed its significance for any democratic state.10 Freedom of
thought is an absolute right, i.e. there are no limitation clauses allowing restrictions.
Whatever falls within the ambit of freedom of thought is hence off-limits for state
regulations.11

Its theoretical importance, however, is contrasted by its practical insignificance.
There are no court cases defining meaning, scope and limits of this fundamental
freedom (Blitz 2010).12 Not even the outspoken and critical legal commentaries
define its contours in more detail. Most agree that freedom of thought protects
the forum internum, understood as a person’s inner sphere in which opinions and
thoughts are formed and revised (in contrast to the outward manifestation of beliefs
in the forum externum – protected by freedom of speech). Commonly cited viola-
tions of freedom of thought are practices such as “brainwashing” or “indoctrination”
(Vermeulen 2006, 851), but these are quite vague notions themselves (Taylor 2004).
Even in philosophy, the very discipline of free thought, the idea has received little
and perhaps insufficient attention (at least in comparison to free will; Pettit and
Smith 1996).

In light of its absolute (unrestrictable) nature, freedom of thought has to be
construed narrowly, but, I suggest, not void of any practical application. The right
has to guarantee basic capacities required for performing mental acts such as
thinking, rational reflection or revision of arguments and has to protect against
manipulations. Therefore, it has to encompass the brain processes that underlie
thinking and decision-making, including their modulation to both detrimental
and beneficial effects. However, while negative interferences with other persons’
thinking processes may violate their free thinking, it does not follow that banning
tools to enhance one’s own thinking does likewise. After all, this might imply
that persons with ordinary cognitive capacities cannot think freely, a misguided
contention. So, freedom of thought seems to be interfered with only if capacities
fall below a threshold. Accordingly, the right to free thought may e.g. mandate states

8Art. 9 ECHR; Art. 10 ECFR, Art. 18 Universal Declaration of Human Rights (UDHR).
9The US Supreme Court apparently referred to freedom of thought in some decision, yet it is not
recognized as part of the 1st amendment protection in the US (cf. Blitz 2010).
10ECtHR: Kokkinakis v. Greece (App. 14307/88), 25.05.1993, § 31; Decisions of the German
Constitutional Court (BVerfGE) Vol. 80, 367 (381 – dissenting vote).
11E.g. UN General Comment No. 22, 1993: Art. 18 UDHR does “not permit any violation
whatsoever on the freedom of thought.”
12I have yet to find one European case in which freedom of thought played a decisive role.
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to provide children with school education, but not oblige them to provide access to
NE. Yet, these are tentative first approximations. Formulating a modern-day concept
of freedom of thought, informed by empirical sciences and philosophy of mind,
is an open task for the law. Its ambiguities notwithstanding, freedom of thought
and the protection of the forum internum are reminiscent of Kant’s distinction
between internal and external actions and underscore that the “inward domain of
consciousness” is a highly sensitive area for legal regulations.

19.4.2 Personality and Privacy Rights

Another set of rights relating to legal regulations of NE are personality or privacy
rights. Art. 2.1 of the German Constitution guarantees:

Everyone shall have the right to the free development of their personality provided that they
do not interfere with the rights of others [ : : : ] or the public order.

Art. 22 of the United Nations’ Universal Declaration of Human Rights (UDHR)
stipulates:

[E]veryone [ : : : ] has the right to social security and is entitled to realization [ : : : ] of the
economic, social and cultural rights indispensable for his dignity and the free development
of his personality.

Other constitutions and human right treaties guarantee “privacy” or “private
life” (e.g. Art. 8 ECHR; Art. 7 ECFR) protecting a space of seclusion against
unwanted intrusions – “be that the head or the home” (Marshall 2009, 3). By
drawing spatial limits, privacy rights exemplify the law’s approach to delineating
spheres of individual and public concern in quite a literal way. Privacy rights have
been steadily expanded and often overlap with personality rights. The judicature of
the ECtHR has evolved from protecting privacy to personal autonomy (Marshall,
ibid). In the words of the Court:

For numerous [ : : : ] authors the right to respect for private life is the right to privacy, to live
protected from publicity [ : : : ]. In the opinion of the Court, however, it does not end there.
It comprises also the [ : : : ] development and fulfillment of one’s personality.13

Notably, the right even guarantees the development of one’s personality in social
interaction, which may, at first glance, appear as the very opposite of privacy.
Privacy is particularly visible in US and French law, and legal scholars from these
traditions have proposed to further develop the concept of privacy to offer protection
against mind-reading and -interventions (“mental privacy”, cf. Halliburton 2007;
Tovino 2007). Here, I shall concentrate on personality rights in German law.

13ECtHR: X v. Iceland (App. 6825/75), 1976.
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Interestingly, the right to develop one’s personality bears some relation to the
ethical debate on authenticity. German Constitutional Law distinguishes between
the protection of a person’s “core personality” on the one hand and actions contribut-
ing to its development on the other. Whereas the core personality is inviolable and
enjoys absolute protection against state-interventions, mere personality- forming
actions enjoy weaker protection. By defining the scope of the personality core,
legal reasoning resembles the diverging ethical views on what constitute authentic
personalities. In legal practice, only few aspects of the person are considered part
of the core of the personality (e.g. gender and sex issues) while many interventions
(e.g. coerced medication) are regularly not regarded as core-interferences. Presum-
ably, the underlying picture of what a personality core consists of is permeated
with normative and essentialist assumptions that, unfortunately, have never been
articulated openly. Similar developments can be observed in the judicature of the
ECtHR (Marshall 2009). Here, legal reasoning could be informed by the ethical
discourse.

Conversely, the legal situation points to an underappreciated normative am-
bivalence of authenticity: While it is hard to draw on authenticity to formulate
an objection against a person’s deliberate transformations of herself without
presupposing “true selves,” it can meaningfully be used against alterations of other
persons’ personalities. “Do not severely interfere with another person’s character”
is a normative claim without much metaphysical baggage, and it is precisely
what personality (and privacy) rights guarantee. They express the principle that
others (and the state) regularly do not have a legally enforceable interest that
an individual’s character should be a certain way or exhibit particular traits and,
consequently, bar state-interference with existing personality structures.

By contrast, actions by individuals to actively develop and transform their
personalities are protected to a considerably lesser degree. In German law, this
freedom is synonymous with the basic and easily limitable right to free action. For
example, the ban on cannabis has been tested against this weak right only. In a
constitutional challenge against its prohibition, the German Constitutional Court
held that cannabis consumption falls under the right to develop one’s personality,
but only in this weaker form, hence it is limitable by reasonable public interests.14

If that judgment were a precedent for other mind-altering substances, the level of
protection for NE is marginal as interferences with free action are easily justifiable.
As a result, personality transformations via NE would enjoy the same degree of
protection as most other, even mundane activities such as “horseback riding in
the woods” or “feeding pigeons.”15 While feeding animals is surely beneficial to the
development of one’s personality, (German) courts have yet failed to appreciate the
difference between these trivial actions and practices which aim primarily at indi-
viduals’ inner aspects and alter personalities in a much more straightforward way.

14Decisions of the German Constitutional Court (BVerfGE) Vol. 90, 145.
15These are two well-known German cases invoking constitutional protection for trivial activities
(BVerfGE Vol. 54, 143; Vol. 80, 137).
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The reason for the weak protection of freedom of action is that actions in
the external world, just as Kant pointed out, interfere with freedoms of others
or public interests in innumerous ways and have to be restricted all the time.
However, this does not seem to be the case with all personality-transforming actions;
some, especially the consumption of NE, are different. The enhancing action, e.g.
ingesting a pill, does not per se interfere with reasonable interests of others. Rather,
it is the effects of the substance on the person that raise concerns. However, the
altered personality as such does enjoy full and strong legal protection, irrespective
of its genesis. A thought experiment: If there were permanent enhancements, say
magic pills turning users into cognitive super-humans, the state would not have
the competency to order super-humans to reverse their transformations. Just as any
other personality, an enhanced personality is off-limits for state interventions. So
here is the catch: If the result of an action is nothing that others can (legally)
complain about, and the action itself does not interfere with others’ legally-protected
interests, it is hard to see where the legitimacy of the state’s power to prohibit the
action comes from. At least, the usually adduced reasons for banning actions do not
capture the normative peculiarities of self-transformations. Therefore, the threshold
for restricting such actions has to be considerably higher than for those directly
infringing on the freedoms of others.

I suspect this is what Mill hinted at by referring to actions affecting others only
“through” the individual herself. Nevertheless, pace Mill, I do not think that such
actions can be considered entirely self-regarding. As said, this requires normative
judgments about the limits of state power. Given the fact that neurotechnologies
may not only transform the psyche of the individual but also society at large, some
regulations seem justifiable.

19.4.3 Mental Integrity and the Treatment/Enhancement
Distinction

Finally, let me briefly note another currently existing right: mental integrity, as
protected e.g. by Art. 8 ECHR and Art. 3 ECFR. Again, meaning and scope of
the right to respect for mental integrity are unclear. Presumably, it is meant as a
right to mental health; some commentators suggest that it could imply a right to
mental self-determination (Höfling 2006), which, in my understanding, is a right to
cognitive liberty. At the very least, these European provisions show that the mind
has to enjoy strong human-rights protection.

The scope of the right to mental health relates to the often challenged distinction
between treatment and enhancement. While there are certainly grey areas between
illness and health, open to cultural and social variances, the claim that any
distinction is arbitrarily drawn is hard to accept. At least, there is quite a significant
legal difference between health and illness: No state can deny patients’ access
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to necessary (and effective) forms of therapy.16 This does not, however, imply
corresponding obligations of states to provide patients with medical care since
governments have discretion over – and limited financial resources to meet –
such positive obligations. Morally, however, if there is any positive obligation of
solidarity towards each other, it is support in times of tragedy and illness. Thus,
patients have a strong legal right against being barred access to existing treatments,
which is supported by a moral obligation of the state to provide for necessary
therapeutic resources. Similarly, the right to health outweighs e.g. concerns over
fairness: states cannot deny persons a form of therapy just because others would
not be able to afford it. Obviously, these normative considerations do not equally
apply to enhancements, and, therefore, despite gray areas and factual problems
in delineating treatment from enhancement, their difference is relevant. Another
consequence is that public funds and resources should be prioritized for treatment
and research.

19.4.4 Gaps in Current Law

To sum up: There are some rights that are closely related to the idea of cognitive
liberty, yet in their current state, they fail to adequately cover the peculiarities of
mind-interventions. There are no systematic approaches to define permissible and
impermissible ways to change minds, so that legal theory has yet to develop more
fine-grained doctrines dealing with the mind and mental states. The ramifications
of the theoretical underappreciation of the mind reverberate in several areas of the
law (e.g. tort-law damages for mental injuries are highly controversial and may be
reformed in light of brain imaging evidence; Grey 2011). Nonetheless, one cannot
interpret the fundamental ideas behind liberal constitution other than a guarantee of
protection of the essential elements of a person. With respect to novel technologies,
the law has to buttress the individual against invasions of her inner domain, even if
interventions fall short of violating the “core” of a personality or obstructing free
thinking; likewise, the law has to ensure self-determination over one’s own mind, at
least prima facie. Limits are, of course, subject to discussion. What is missing then
is a mind-protecting right and principled criteria over means of changing minds
from which more concrete regulations can be deduced. Logically, developing such
a right is a step prior to defining regulations of particular NE substances. Because
of this, pointing to existing drug-prohibitions conveys the false impression that self-
determination over one’s mind enjoys weak legal protection only. Technically, the

16Of course, states can regulate markets to avoid exploitation of patients, secure good-practices,
assess risk-benefits, etc., but they cannot, in my view, outlaw effective therapies. Therefore, the
ideologically motivated ban on the use of psychedelics in (psycho-)therapy has to be lifted,
provided substances are effective and relatively safe (currently, the first LSD study for more
than 30 year. is conducted by Gassner, www.maps.org/research; regarding MDMA see Mithoefer
et al. 2011).

www.maps.org/research
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right to cognitive liberty could be construed either by blending the just mentioned
ill-defined existing rights into one novel unified right or by further developing
existing provisions guided by the idea of mental freedom. Establishing such a right
raises a multitude of questions for various areas of the law. Here is a rough sketch
of its possible scope and limits in regard to regulations of NE.

19.5 Cognitive Liberty

19.5.1 Scope of the Right

The protection of an individual’s self-determination over her mind should comprise
the entire forum internum, i.e. all mental states or capacities and therewith cognitive
as well as emotional (potentially even unconscious) phenomena. Surely, speaking
of mental self-determination or freedom is always entangled with metaphysical
assumptions and intriguing questions of what freedom might mean in regard
to both brains made up of neurons and governed by natural laws, and mental
phenomena supposedly following hard-to-describe psychological dynamics.17 In
the absence of a firmer understanding of empirical and metaphysical aspects of these
matters of the mind, defining contours of its legal protection could be conceived
as futile. But it is not. Most importantly, one should recall the function of rights.
Unlike in the free will debate, a right of mental self-determination is not so much
concerned with the (perhaps deterministic) relation between mind and brain but
between different persons. Rights primarily regulate inter-personal relations, not
intra-personal psychological conditions and external, not internal impediments.
Thus, mental self-determination is to be understood in contrast to heteronomy,
neither requiring nor presupposing self-determination in a strong sense.

Just as any other right, cognitive liberty has several dimensions: First, the liberty
to change one’s mind, permitting to attain or discard any mental state and exercise
one’s mental capabilities. It also comprises the choice of whether and by which
means to change one’s mind, i.e. it entails a prima facie permission to use mind-
altering tools like NEs as well as to refuse them. Secondly, it protects against
interventions into other minds to preserve mental integrity. Moreover, the right
protects against other interferences with mental self-determination, most notably

17A right to mental self-determination does not rely on a particular view on the mind-brain
relationship. While dualists won’t object to mind-brain distinctions, reductionists may agree with
the protection of physical processes as identified by their (reducible) mental properties. All that
needs to be accepted is that protection of mind- (or brain-)states cannot follow the same normative
rules as the protection of the integrity of other parts of the body. Unlike the latter, the mind (and
its correlative neuronal processes) is highly dynamic; negative changes in mental phenomena are
hardly describable as detrimental on the physical level. An analogy might be drawn to data-
protecting provisions. Erasing a computer’s hard disk does not damage the disk itself but the
(supervening) information, and hence, stand-alone data-protecting provisions are needed.
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“mental duties” such as prohibitions of having particular mind-states (e.g. Orwellian
thought crimes).18 Therefore, both prohibitions of NE as well as mandatory NE
constitute interferences with cognitive liberty.

These interrelated but not identical dimensions pertain primarily to the negative
freedom from interferences and stipulate duties on others to refrain from mind-
changing interventions.19 But thirdly, there is even a positive side that obliges states
to promote cognitive liberty. Constitutions vary widely in the extent of positive
duties and usually grant governments wide margins of appreciation. However, in
view of the absolute protection of freedom of thought and the core personality, states
might be obliged to provide necessary resources to persons lacking a bare minimum
of necessary capacities, e.g. patients in minimally conscious states or suffering from
Alzheimer’s disease. But I shall leave these more specific questions aside here and,
instead, try to convince NE opponents why they too should recognize a right to
cognitive liberty.

19.5.2 Why Critics Should Embrace Cognitive Liberty

Critics worried about mounting social pressure ground their case against NE on
precisely the interest guaranteed by cognitive liberty. By calling for protection
against soft ‘coercion,’ they recognize that there is a sphere worthy and in need
of legal protection: The mind. Let us consider this argument more formally. Critics
will endorse some weak claims without hesitation:

1. No one shall expose other people to psychoactive substances without consent.
For instance, secretly spraying Oxytocin, a neuropeptid that modulates interest-
ing behavioral properties (Fehr et al. 2005), or pouring NE into someone else’s
coffee should be illegitimate. Therefore, critics will concur with the idea that
there should be an obligation toward everyone to refrain from intervening into
other people’s minds in these ways.

2. This obligation is of legal nature, i.e. if someone intervenes into another person’s
mind, he ought to be stopped, not only by appealing to his moral standards, but

18Whether (and to which extent) enhancements raise the “standards of reasonable care” is currently
being discussed (Vincent 2012; Chap. 21 by Danaher, this volume). As standards of care are
not empirical facts but normative judgments, they have to observe the right to cognitive liberty.
Regularly, CL should prohibit stipulating legal expectations that others (e.g. pilots) take NE
in order to discharge their duties (at least, without consent). Greater factual powers do not
automatically lead to greater normative responsibilities. Exceptions might apply in severe, life-
threatening circumstances (e.g. military).
19For the sake of argument, it is assumed that fundamental rights apply not only to the state-citizen,
but also the citizen-citizen relationship. Positive and negative liberties in this sense do not precisely
match Isaiah Berlin’s famous distinction.

http://dx.doi.org/10.1007/978-94-007-6253-4_21
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also, if necessary, by resorting to coercive state measures. Thus, there should be
a legally enforceable obligation to refrain from exposing others to NE.20

3. At least for many legal theorists, rights and duties are correlatives, i.e. by
definition, rights are entities which create duties for others, and legal duties arise
if (and arguably, only if) someone else has a right.21 In our present case, the right
is a claim right, conferring to the right-holder a legally enforceable claim erga
omnes, against everyone, to respect the protected interest (i.e. to not intervene
into her mind).

4. Closely related is another claim that critics will support: No one should have
a claim against another person that the latter enhances herself (i.e. a legal
obligation to enhance oneself), or: No claim of anyone against another person
to NE. If no one has a claim against a person to X, then the latter is not under
any obligation to X, i.e. he has a liberty to not-X. Thus: No one has to enhance
herself.

While the former points should not be controversial, the following might:
Who is the holder of the right and what interests does it protect?

5. The right can be held by either the individual or the state. The difference becomes
obvious when asking who should be competent to consent to infringements.
Should the affected individual or the legal community have the power to grant
permission for mind-interventions? Particularly those concerned with societal
pressures should argue for strengthening individuals’ (legal) powers to protect
them against (overwhelming) external forces. Even if, at the moment, the
majority of people and, by extension (if representation works) parliament,
might object to NE, this is anything but a stable basis to dispel worries. For
one, consequentialist thinking may well prevail over current skepticism if NEs
have tolerable risk-profiles and promise economic advantages. Additionally,
even benevolent states seek to stabilize society and further important interests
which may, in their view, outweigh objections by affected persons (e.g. “moral
enhancements” inducing pro-social behavior, cf. Douglas 2008; Chap. 20 by
Shaw, this volume). Placing the power of regulating minds, consciousness and
neurotechnologies in the hands of the state instead of the individual creates,
in the best case, a delusive sense of security and, in the worst, a carte-blanche
for governmental mind-control. Therefore, it has to be a right of the individual
against other persons and the state.

6. Hitherto we have an individual’s right against everyone to not interfere with her
mind and to not make any regulations commanding her to do so. Now we need

20For an introduction to a theory of rights see Thomson (1990).
21Concededly, there may be imperfect duties, i.e. duties without correlating rights, e.g. those owed
to children, animals or future generations. However, the latter are arguably moral duties only, and
children can be considered as fully right-bearing persons with their legal guardian(s) exercising
their rights on their behalf.

http://dx.doi.org/10.1007/978-94-007-6253-4_20
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to take a closer look at the content of the right. If it is an individual’s right, then
the right-holder can relinquish it, i.e. consent to infringements and thereby allow
others to interfere with his mind. And if others are allowed to interfere with her
mind, the right-holder herself has to have the same permission a fortiori. In this
formulation, the right is a liberty to mental self-determination.

However, this is precisely the liberty unwillingly granted by critics. Thus, they
have to put forward a different formulation of the right, encompassing only the
integrity but not the self-determination dimension. They would need to argue that
even right-holders cannot relinquish and consent to infringements of this right,
without arguing that the right is not held by the individual (see point 5).

To their assistance it should be noted that from prohibitions on others to bring
about a state of affairs (X), one cannot straightforwardly deduce a respective
permission of the right-holder to X. For instance, from the prohibition on others
to kill you, a liberty to commit suicide does not necessarily follow. A legal system
prohibiting any form of ending human life, including one’s own, is logically
conceivable. However, rights which do not entitle the right-holder to waive them
are a special kind of rights, inalienable rights. It is questioned whether these rights
are rights or liberties in a strict sense as they only stipulate prohibitions without
correlating permissions of right-holders (see e.g. Harel 2004). Sometimes courts
invoke such rights with respect to supreme interests such as life or human dignity.
But on closer examination, it seems that what is really protected in these cases is
not the interest of an individual, but something like a collective taboo of taking
life or violating dignity. If one accepts that the prohibition of unwanted mind-
interventions protects primarily an individual’s interest, this line of reasoning is
blocked. The only remaining solution is to construe an inalienable duty of right-
holders against themselves, but whether any such legal (not moral!) duties can be
cogently established is highly controversial.

Moreover, even critics would concede that the mind-protecting norm for which
they argue is at least sometimes waivable – when it comes to therapeutic mind-
interventions. Thus, they have to allow for exceptions (and argue for their consis-
tency). Ironically, to meet the argumentative threshold, the inalienability argument
would commit critics to not only endorse cognitive liberty, but even more, to elevate
it to the ranks of the strongest rights. It should have become apparent by now that
whoever wants legal protection against NE does subscribe to the idea of cognitive
liberty. And any formulation of such a right not entailing mental self-determination –
albeit not logically impossible – faces serious obstacles. What one can argue about
are its limits for paternalistic or social reasons.
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19.6 Limits of Cognitive Liberty

19.6.1 Different Ways to Change One’s Mind

The limits of cognitive liberty, it seems, can be drawn meaningfully only by
distinguishing between means of changing minds. They fall into four normative
distinct categories:

1. Mental actions – those mental actions purely directed at psychological changes –
thinking, dreaming, remembering, memorizing, etc.

2. Bodily actions, from yoga to sports, in virtue of their mind-altering effects.
3. Tools and Substances, from drugs to books.
4. Interaction with the outside world, including other persons.

The reason for these distinctions is not that internal alterations (as 1 and 2) are
intrinsically better or worse than external interventions (cf. Levy 2007), but that
they impact others and the social sphere differently. By their very nature, actions
of the last category involve interaction with the environment and potentially collide
with interests of others. Thus, they have to be restrictable to a larger degree than
internal alterations. After all, other persons cannot be legally coerced into interaction
with someone just because it benefits the latter.22 Current legal provisions (e.g. the
right to develop one’s personality) provide adequate protection for these activities.
On the other end of the spectrum, mental activity (1) as such, as we have seen,
never directly collides with legally-protected interests of others. If at all, it does so
indirectly “through the individual” in Mill’s sense. Thus, mental actions of this kind
are essentially self-regarding and should enjoy strong protection (if restrictable at
all). The same applies to bodily activity (2). If there is some truth to “embodied
cognition”, distinctions between mental and bodily activity are hard to draw.
Moreover, research suggests that bodily activity may have some cognitive enhancing
effects (Chap. 7 by Dietz, this volume). The only normatively relevant differences
between (1) and (2) are environmental aspects. As long as the movement of the
body in space does not collide with rights of others, bodily activities need to enjoy
a protection similar to (1). Therefore, e.g. banning falun-gong, other meditative
practices or sports in virtue of their mental effects seems illegitimate (paternalistic
arguments notwithstanding). For present purposes, this leaves us with discussing
the limits of (3). As said, treating (3) as similar to (4) obscures the facts that the
transformative actions as such regularly do not interfere with the outside world and
that their effects are normatively closer to (1) as they primarily change the inner
world. Even with the concession that mind-changes via tools are not an exclusively
self-regarding affair, they need to enjoy considerably stronger protection than (4).23

22As always, exceptions apply in special normative relations, e.g. parents-children.
23Blitz (2010) puts forward a different claim. Drawing on the extended mind thesis by Clark
and Chalmers, he proposes that the protection of freedom of thought should be expanded to

http://dx.doi.org/10.1007/978-94-007-6253-4_7
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19.6.2 Balancing Countervailing Rights

As with any non-absolute right, interferences with cognitive liberty can be justified
by opposing rights or interests. When different rights collide, they have to be
reconciled by balancing (for the German approach see Alexy 2003). Balancing
rights is guided by the idea that countervailing interests should be realized to the
greatest extent possible and freedoms should be curbed in the least invasive manner
(principle of proportionality). In the end, this is a case-by-case decision based
on a measure’s positive and negative effects and the intensity of interferences.
However, balancing partially depends on the abstract weight assigned to specific
rights. Some are by default stronger than others, rendering them restrictable only if
negative consequences to the latter are severe. In principle, cognitive liberty should
be considered as one of the strongest rights. The different ways of changing minds
allow for finer graduations: While mental actions (1) are hard, the use of mind-
altering tools (3) is easier to restrict.

The intensity of the interference depends on various factors. Another abstract
distinction can be drawn between outlawing specific mental states as such and
banning the means to their attainment. The former would create mental duties
proper, the legitimacy of which e.g. Kant would deny. At least, mental duties are
extremely hard to justify. Regarding the ban of specific means, the intensity of the
interference depends on the availability of other means to attain (sufficiently) similar
states. If there aren’t any (e.g. psychoactive substances yielding rare insights into
subconscious phenomena), blocking the means might be tantamount to blocking
the destination itself, which intensifies the interferences and calls for stronger
justificatory reasons. Thus, the more peculiar the effects of substances, the higher
the requirements for their ban. Additionally, the legal importance of the altered
mental phenomena has to be assessed. An increased span of concentration may
be useful, but less important than e.g. memory capacities (if items were otherwise
lost). Eventually, any NE has to be assessed on its own. Now let’s take a look at
the other side of Justitia’s scale: The countervailing rights potentially justifying
infringements.

19.6.2.1 Paternalistic Limits

Most legal systems allow limiting rights for paternalistic reasons, i.e. restricting
freedoms in order to safeguard individuals for their own good. Paternalism is
a classical issue and the familiar arguments and restrictions apply to mental

“activity that is [ : : : ] the functional equivalent of thought” and therewith to computers, IPhones
and other devices. However, this expansion eliminates the distinction between personality and
property rights. While technical devices/data-storage need (and in fact, enjoy) legal protection,
their protection is based on property rights. Even though machines might be functionally similar,
freedom of thought can only be meaningfully construed in relation to the human mental realm.
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self-determination as well. Society does not need to remain silent and turn a blind
eye to people harming themselves and, hence, at least in the face of severe negative
consequences, states can intervene. It is a different question whether criminal law
is the right tool to enforce paternalism, i.e. whether self-harm can be penalized (cf.
Feinberg 1986; Husak 1989; von Hirsch 2008). Current drug and substance-related
offences (covering many potential NE substances) are often grounded in paternalis-
tic reasoning. As long as other measures to prevent self-harm are available, however,
criminalization contradicts the ultima ratio principle of punishment as a means of
last resort. Also, if punishment is employed to avert self-harm, one should be careful
that the cure does not become worse than the disease. The legitimacy of penalizing
self-harm is much more problematic than current legal provisions suggest.

What may constitute severe self-harm with respect to NE? Strong side-effects of
substances (like heroin) warrant restrictions. But if NEs live up to their promise, they
have tolerable risk-profiles. Before substances are outlawed, other harm-reduction
strategies need to be considered (e.g. restricted access under supervision by trained
experts). An interesting theoretical question is whether persons lose their autonomy
when acting from preferences induced by NE, i.e. whether they are responsible for
their actions stemming from motives created through pills. If not, it could be argued
that loss of autonomy constitutes harm in a normative sense and substances should
be outlawed in virtue of this legal effect. However, usually enhancements do not
undermine autonomy – rather, they will often increase it (Bublitz and Merkel 2009).

19.6.2.2 Limits: Common Good

Presumably the most challenging question is whether and which interests of the
common good justify interferences with cognitive liberty. Especially transhumanists
emphasize the social benefits of enhancements (Bostrom and Roache 2011). When
NEs improve socially relevant mental traits (e.g. increasing IQ and productivity), the
common good perspective may indeed speak in favor of their use. On occasion, e.g.
in regard to delinquent behavioral dispositions, some sides of the political spectrum
may even call for their mandatory use (e.g. pro-social enhancement of criminals,
cf. Chap. 20 by Shaw, this volume). In other cases, however, what is in the interest
of the individual may be detrimental for society. Mood enhancements, in particular,
could alter the psychological foundations of culture and society. Huxley’s Brave
New World (1932) vividly depicts this dystopia: The mood enhancement Soma is
free of health-risks but poison to numerous collectively held values. Consumers drug
away their doubts and weaknesses, suppress their inner contradictions and likewise
their ambitions; they lose their depths and difficulties out of which personalities
develop. Criticism is replaced by complacency, sincerity by superficial happiness
and the mental make-up of society is transformed at large. Instead of tackling
problems at the social level, the origins of discontent are located and treated in
the maladapted individual. What is cured are symptoms, not causes. However,
reading Brave New World along these lines overlooks the context of an authoritarian
regime that engineers society and citizens (even before conception). To demonstrate
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that Soma’s negative effects are largely due to social context, Huxley presented a
positive vision of psychedelics being used for enlightenment in his novel Island
(1962) in which he anticipated some of the ideas more thoroughly formulated
later in the 1960s. In this positive vision, mind-expanding drugs become tools for
achieving a more peaceful and harmonious but by no means quietist society. In
their own way, each novel demonstrates the huge influence substances can have on
society, but also how pharmacological effects in turn depend on the social settings
in which their use is embedded (Schermer 2007).

This relates to the interplay between technology and society in general. It would
be naïve to assume that society and technology co-emerge, as it is often called, in
a neutral fashion. As the philosopher Feenberg (2002, 3) remarks: “What human
beings are and will become is decided in the shape of our tools no less than in the
actions of statesmen and political movements.” The interesting observation, then,
is that such profound changes can be brought about by individuals’ choices over
technologies rather than by collective decisions. Neither the use of cars, computers
and the World Wide Web nor their consequences have been approved of in a collec-
tive and democratic procedure. Slowly, yet powerfully, they crept into our lives and
transformed them tremendously. In light of democratic ideals, this might constitute
reason for concern. And NE, in particular, might be among those technologies many
people would utilize for personal gain while not approving of their society-wide
use. In such circumstances, the societal effects of technologies mandate democratic
legislators to regulate their use. Nevertheless, enforcing societal values against the
will of affected persons has to meet high standards. Detriments to society have
to be severe, perhaps undermining the psychological roots of collectively valuable
mental states such as guilt, empathy or solidarity. After all, society’s “state of mind,”
the fabric from which social relations are woven, is barely understood, nor are the
effects enhancers may have on it (Merkel 2007, 287). The difficulties with protection
and promotion of socially desirable mental states can be illustrated by two currently
discussed interferences with memory.

19.6.2.3 Blunting and Enhancing Memories

Suppose novel NEs enable soldiers to wash away their sins and pangs of remorse
not by repentance, but by blocking the emotional side of recollection. This might be
partly realizable in the future (Kolber 2006). There are but few things conceivably
more horrendous and disgusting than human killing “machines,” soldiers with a
clean conscience. Perhaps this is as far as one can deviate from universally-shared
conceptions of a moral being, reminiscent of the symptoms of psychopathy. In spite
of this, if the killing is justified, e.g. in self-defense or a “just” war (if there is any), it
is hard to see why agents should be legally obliged to face the mental consequences
of their deeds. Perhaps there is a moral obligation to suffer from taking another’s life
regardless of its permissibility, but it is quite unclear whether a corresponding legal
duty exists. How could states command soldiers to kill, yet deny them the means to
come to terms with their actions in the name of a social expectation to suffer from
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killing? Should they bear the cost of trauma for something others have commanded?
Soldiers may be deemed as having consented to mental injuries sustained in action
by enlisting, but this consent can hardly take away their rights to mental health and
cognitive liberty outside the battlefield. Obliging them to live through the negative
mental consequences because others want to live in a society in which killing is
accompanied by mental turmoil constitutes an act of securing collective values at
the expense of the individual. Obliging culpable offenders, by contrast, to come
to terms with their deeds by consciously grappling with and suffering from them
can be understood as part of their sentence, as rehabilitation is among the prime
peneological aims.

The same skepticism about public interests is warranted when they speak in favor
of using enhancements. Klaming and Vedder (2010) have recently suggested that the
common good perspective should play a stronger role in the enhancement debate
and have exemplified their case by the use of memory enhancing technologies in
eyewitnesses. As improving witnesses’ capacities for recollection promotes public
interests, they argue in favor of the use of transcranial magnetic stimulation (TMS)
in police interrogations or courtroom procedures. Here, it becomes obvious that
arguments based on societal benefits often stand in direct opposition to cognitive
liberty. While the ordinary obligation of a witness to give testimony is a minor and
justifiable infringement on her rights and although the efficacy of law enforcement
is an important good in democratic states, intervening into minds to further police
and state interests is quite another, much more invasive and dangerous measure –
not so much because of side-effects, but because it grants governments access to the
inner realm of persons for state purposes. The history of innumerous governmental
attempts to change citizens’ perceptions of the world throughout the ages provides a
cautionary tale of what might happen if public interests are emphasized too strongly.
Fortunately, under German law, the administration of “truth-sera” or the like in both
suspects and witnesses are considered violations of human dignity.24 And even if
TMS turns out to be less harmful, calling for its use would signal embarking on a
dangerous path.

Having said this, the vigorous appeals by some ethicists to enhance mankind
in order to avert an ecological catastrophe and to tackle the great global injustices
deserve attention (Persson and Savulescu 2011). Here, I can only note in passing that
many such arguments exhibit a tendency to overemphasize the level of the individual
and to downplay social and political conditions. It appears naïve to diagnose
the cause – and respectively, the proper cure – of today’s global problems in
individuals’ mind-sets. None of these problems seems to be due to a lack of human
intelligence, nor should we hope for technological fixes for social problems. It seems
quite obvious that the affluent countries have to, inter alia, drastically cut down
overproduction and CO2 emission and to abandon the ideological belief in incessant

24Cf. § 136a StPO (German Criminal Procedure Act).
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economic growth (and recognize it as among the roots of the problem). The true
obstacles to this, it seems, are undemocratic market economies and imbalances in
power – not in brain chemistry.

19.6.2.4 Fairness

In public debates, fairness concerns are often raised. A fair and just society certainly
ranks among the most foundational interests and may, in general, warrant intensive
restrictions of liberties. Most fairness objections in the NE debate, however, suffer
from unclear conceptions over what constitutes fairness with respect to mental
capacities. This issue is beyond the scope of this chapter, but let me briefly remark
that worries over NEs rendering a (by large) fair situation unfair overlook the fact
that natural processes and social conditions do not distribute “mental wealth” and
opportunities in accordance with any theory of justice (Savulescu 2006; Greely
et al. 2008). Whether NE worsens or improves, this deficiency partially depends
on empirical facts (efficacy, pricing). And of course, fairness concerns could be
addressed by distributing NE in line with a theory of a fair distribution of mental
capacities (Sandberg and Savulescu 2011).

The often-drawn analogy to sports also falls short of providing an adequate model
of fairness. Notions of fairness in sports are inextricably linked to the “spirit of
sports” which glorifies natural abilities and is founded on a system designed with
the sole purpose of producing a hierarchy of winners and losers out of contestants.
Sport is essentially the creation of competition for its own sake. Even though
one may (unfortunately) describe some spheres of society in similar terms, the
idea that sports may serve as a model of a fair and just society is to be strongly
resisted. At best, some constellations are structurally and normatively comparable,
e.g. exams in state universities. The right to equal treatment, at least as understood
in German Constitutional Law, prohibits treating “unlike cases alike.” Grading
non- and enhanced students by the same standards would, arguably, violate equal
treatment (Bublitz 2010). Yet, this is an exception because a legally-binding notion
of equality exists for this particular case. For society at large, NE can only be
assessed in reference to a general theory of justice. In capability approaches to
justice (Robeyns 2011), NEs might fare well as they increase real opportunities
despite potentially increasing inequalities.

19.6.2.5 Limits: Rights of Others

The strongest right to justify interferences with a person’s right to cognitive liberty
then is, perhaps surprisingly, the cognitive liberty of another, that is, other persons’
rights to refuse NE. Quite likely, social and economic pressure will let those who
refuse face severe negative consequences, and the main challenge may very well
consist in realizing the demand made by Greely et al. (2008, 703): to protect
unwilling persons from ‘coercion.’ In one of the first papers on the ethics of
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NE, Farah et al. (2004, 423) asked whether it is legitimate to “den[y] people
the freedom to practice a safe means of self-improvement, just to eliminate any
negative consequences of the (freely taken) choice not to enhance.” More concretely,
the question is to which extent nonusers should be protected against overt and
subtle pressure. Any answer will have to strike a balance between the liberties
to use and refuse NE. As they are different dimensions of the same right, both
are of the same abstract weight. The pressure on some to take NE may warrant
curbing the liberty of those who freely take NE if the negative consequences are
severe (e.g. side-effects). Contrary to a widespread misunderstanding, it is not the
pressure alone that justifies restrictions. This becomes apparent by considering
behavioral interventions for enhancement purposes. If meditation, working-memory
training or other nonpharmacological enhancers were effective (Chap. 6 by Dresler,
this volume; Dresler et al. 2013), persons availing themselves of these means
may enjoy considerable advantages, which could potentially exert pressure on
others. Still, banning working memory training or meditation seems inappropriate.
Why? Because they do not have sufficiently severe negative consequences; hence,
everyone can be normatively expected to make use of these techniques. To put it
differently: The mere wish to not avail oneself of a technology and the resulting
disadvantages cannot, by itself, justify its prohibition for everyone else. The same
applies to pharmaceutical NEs: only if they have unacceptable side effects, social
pressure is sufficient reason for curbing the liberty of those willing to take the risks.
Thus, a threshold of acceptable risks is needed, eventually to be defined by the
legislator.

One last point should be made: Increased cognitive capacities are, other things
being equal, not a harm from which claims against others to abstain from NE could
arise, or against which society should protect. Even if enhanced capabilities are not
all-purpose goods and contravene some ideals of a good life (e.g. an anti-intellectual
rural life), curbing others’ liberty is not warranted. If there is no neutral measure
as both permissions and prohibitions (dis-)favor particular conceptions of a good
life, judgments have to be made. I suggest that the benefits of improved cognitive
capacities are so evident that anyone pursuing other lifestyles will have to live
with the consequences – becoming smarter is, by itself, not an unacceptable side-
effect. By contrast, negative effects on personality, self-perception or on emotional
capacities may justify restrictions. Subdued, unstable or dulled emotional capacities
would be too high a price that other persons can be expected to pay for increased
cognitive performance.

19.7 Conclusion

The foregoing is a legal framework in which regulations of NE have to be
embedded. Surely, democratic governments have leeway in the assessment of goals
and regulation of means. They can en- or discourage the use of NEs; provide or
restrict access; support or impair research; define, in part, the realm of normal
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mental functioning, acceptable risks and the degree of permissible paternalism.
These are political issues which have to be decided in light of ethical considerations
over desirable mental states and the novel ways to alter them (Metzinger 2009).
The law can only set outer limits and structural guidelines. Yet, it is important to
recognize cognitive liberty as the basic freedom that restricts state-interferences
with minds of citizens, and, hence, it cannot be ignored by anyone giving policy
recommendations. As the right to both enhance and refuse to enhance one’s mind,
it is the central right to guide future regulations of neurotechnologies. Even though
NE may primarily transform persons’ inner domains, it cannot be considered as an
entirely self-regarding matter, at least in a mental economy. Outside of competitive
contexts, however, e.g. in psychedelic explorations of one’s inner depths, there
are few interests of society strong enough to justify restrictions. Harm-reduction,
instead of prohibition, should be the default choice with respect to mind-altering
technologies.

Thus, a liberal framework is well-suited to accommodate many worries over
NE. Critics, too, should endorse a right to cognitive liberty as only strong legal
protection of the mind guarantees that neither a transhumanist nor a bioconservative
government can legitimately pass bills or enforce mind-invasive measures against
individuals’ wills. One does not have to be an apologist of a cold-hearted world
of competition and capitalism in order to appreciate the idea of cognitive liberty.
On the contrary, if one is worried about pressure to conform, the best answer is to
strengthen rather than to curb the individual’s legal as well as factual powers.

More generally, the call for a right to cognitive liberty underscores the need to re-
consider the way society perceives and deals with matters of the mind. In Germany,
mental problems of employees have risen to unprecedented heights (Hommel 2010).
Stress, depression and burn-out are the symptoms of late-capitalist conditions,
which constantly drive individuals to perform better and faster; and even outside
of work-life, mental problems seem to be on the rise. Improving mental life requires
taking the mind and its legal protection more seriously. This is what cognitive liberty
stands for. Beyond any doubt, changing structural and societal conditions that lead
to mental turmoil is necessary (albeit the extenuation of their structural causes in a
globalized world is hard, perhaps impossible). Neurotools to improve one’s psyche –
from meditation to psychopharmacology – may be reasonable aids to cope with
cognitive and emotional demands before mental disorders arise.

Nonetheless, I must add from the perspective of a criminal lawyer, the use of
most substances for these purposes is currently punishable by law. The war on
drugs costs thousands of lives, sends millions of persons to jail and contributes
to the destabilization of states and regions, from Mexico to Afghanistan. In the
end, these are the global consequences of the somewhat ideological rationale of
preventing people from attaining altered mental states. At the same time, however,
the use of these (and other) substances for therapeutic purposes steadily increases,
which leads to two diametrically opposed societal reactions to production and
consumption of similar things – condemnation and persecution for non-therapeutic
use vs. state-supported therapy –, demarcated only by the thin line between therapy
and enhancement. In light of cognitive liberty, drawing such strict dichotomies
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between what is valuable and despicable loses some of its persuasiveness. Certainly,
states should counteract the negative social effects of drugs and prevent people from
unnecessarily harming themselves just as they should improve the factual conditions
that imperil mental freedom, from addiction to stressful working-conditions. In
the age of neuroscience, reasonable, fine-grained and coherent approaches to the
various challenges that our inner domain of consciousness faces are needed. Even if
all these problems were to vanish in that better world often alluded to by critics,
cognitive liberty is not an obstacle, but an invitation to its creation; it is not a
threat, but a reminder – especially to liberal thinkers – that legal freedoms are nice
ideas, beautiful to look at, but hollow inside without social conditions enabling and
empowering individuals to truly develop their personalities and pursue happiness.
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Chapter 20
Cognitive Enhancement and Criminal Behavior

Elizabeth Shaw

Abstract Some offenders appear to have an impaired capacity to appreciate
the moral significance of their acts and a limited ability to engage in effective
practical reasoning. These deficits may interfere with the communicative aspects
of punishment and with rehabilitation. This chapter will discuss whether it could
ever be morally permissible to employ certain types of cognitive enhancements
to enhance offenders’ capacities for practical reasoning and moral communication
as part of their rehabilitation. The text sets out the considerations that need to be
balanced when deciding which types of techniques should be permissible and under
what circumstances they may be used. It argues that offenders have three main
interests that should be taken into account here: (1) being treated as a member of the
moral community; (2) being treated as a rational human being; and (3) being spared
unnecessary suffering.

Keywords Cognitive enhancement • Criminal justice system • Criminal
behavior • Rehabilitation • Law

20.1 Introduction

This chapter will discuss whether it could ever be morally permissible to employ
certain types of cognitive enhancements in an attempt to reform or rehabilitate
criminals. Some offenders appear to have an impaired capacity to appreciate the
moral significance of their acts and a limited ability to engage in effective practical
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reasoning. Much academic writing focuses on whether such cognitive deficits
diminish the offender’s criminal responsibility, or whether they should be taken
into account in mitigation at the sentencing stage (see, e.g., Maibom 2008; Mitchell
2003; Penney 2012). However, it is also important to note that these deficits may
pose a barrier to effective moral dialogue with the law-breaker, interfering with the
communicative aspects of punishment and with rehabilitation.

Although these deficits can be classed as ‘cognitive’, because they result in
impaired moral understanding and moral reasoning, they may stem from underlying
affective abnormalities. For instance, it has been suggested that a markedly reduced
ability to empathize with others can interfere with a person’s ability genuinely to
appreciate what is wrong with harming others. Similarly, powerful impulses towards
violent aggression could ‘cloud a person’s mind’, making practical reasoning
difficult (see Douglas 2008, 231). Techniques which aim to enhance empathy or
inhibit violent urges could be regarded as ‘cognitive’ enhancements, because their
ultimate purpose is to improve the individual’s capacities for moral understanding,
reasoning and communication. They are classed as ‘enhancements’ because they are
not strictly necessary to treat disease.

This chapter argues that if in the future these techniques become sufficiently
refined, it may be permissible to employ them in a limited way in the criminal
justice system. The purpose of this chapter is to examine whether the use of such
techniques is legitimate in principle. It will not focus on the issues surrounding
the safety and efficacy of specific interventions – that is a subject for another
paper.1 The text sets out the considerations that need to be balanced when deciding
which types of techniques should be permissible and under what circumstances
they may be used. It argues that offenders have three main interests that should be
taken into account here: (1) being treated as a member of the moral community;
(2) being treated as a rational human being; and (3) being spared unnecessary
suffering.

The first section of this chapter gives some examples of potentially useful
enhancements that may become available in the medium term future. The next
section briefly indicates why the criminal justice system should aim to reform and
rehabilitate offenders. The remainder of the chapter considers why the state must be
restricted in pursuing those aims by the need to respect the offender’s interests, and
discusses what respecting these interests entails.

1For more detail on the issues connected with safety and efficacy e.g. (see Greely 2012; Farah
2004; Maletzky et al. 2006; Maletzky and Field 2003).
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20.2 Examples of Potentially Useful Enhancements2

20.2.1 Increasing Empathy

As noted above there is some evidence to suggest that the ability to empathize is key
to understanding moral norms (Blair et al. 2005).3 For example, individuals with
markedly reduced levels of empathy have exhibited difficulties in distinguishing
conventional rules (such as rules of etiquette) from moral rules and in ranking
wrongs in order of seriousness. Philosophers differ as to whether empathy is
essential for moral understanding. However, even those who believe that it is
not essential often maintain that it is indirectly helpful in moral development. If
techniques were produced that increased empathy in individuals who appear to be
deficient in it, then this might play a useful role in reforming offenders.

20.2.2 Decreasing Violent Urges

Certain offenders may experience repetitive violent fantasies and powerful surges
of anger which they find difficult to control. As discussed in greater detail below,
these factors can impair offenders’ ability to think clearly about how they should
act and may distort their moral judgments. Research is beginning to uncover
certain neurological factors that seem to have an impact on individuals’ dispositions
to anger and violence. There is some evidence that selective serotonin reuptake
inhibitors (SSRI’s) may reduce aggression (Ferari et al. 2005; Douglas 2008;
Crockett et al. 2010). It may become possible in the medium term future to develop
techniques that can reduce the strength of offenders’ volatile impulses or that
increase their control over these impulses. In a recent article, John Harris argues
that such developments may not be morally desirable (Harris 2011). He cites an
example of an individual who attacked a terrorist who was about to detonate a
bomb, thereby rescuing a plane full of people. According to Harris, if the rescuer
had been given SSRI’s to reduce his aggression he might not have managed to
save the plane. Harris does highlight a genuine concern – moral understanding and
morally-motivated behavior are complex phenomena. Even the well-intentioned use
of biomedical interventions risks causing undesirable consequences. However, when
assessing whether offenders should receive such interventions, it is important to take

2For a discussion of the possible negative effects and side-effects of such interventions see footnote
1 above and footnote 11 below.
3Studies concerning empathy and moral understanding have often been carried out on individuals
with psychopathic personality disorder. There is some disagreement concerning whether psychopa-
thy is a mental illness and hence whether interventions to increase psychopaths’ emotional deficits
would count as a treatment or an enhancement. For opposing views on the mental illness question
(see: Mealey 1997; Kendell 2002).
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into account the likelihood of the relevant scenarios occurring. In the case of many
violent offenders, the risk that the intervention will prevent them from heroically
rescuing a crowd of innocent people may seem relatively small compared with the
risk that without the intervention they will reoffend.

20.2.3 Anti-libidinal Medication

Drugs have already been developed to help reduce deviant sexual urges and
thoughts. This can create an opportunity for offenders to concentrate on the reasons
why they should change their behavior and the steps they need to take, without
being distracted by their impulses. These medications are already being used to
some extent within the criminal justice system.4

20.2.4 Decreasing Racist Sentiments

Certain individuals experience a strong negative emotional reaction to members
of different races. Such emotional reactions may stem from early childhood
experiences, e.g. parents who taught them to fear members of a different race. Such
deeply-rooted emotional reactions may help to fuel racially motivated crimes and
may interfere with the racist’s ability to see why racism is wrong. Some research has
been undertaken into the neural basis for racial stereotyping (Hart et al. 2000; Phelps
et al. 2000; Cunningham et al. 2004). Potentially this might lead to interventions that
could attenuate such emotional responses. Harris has criticized this proposal on the
basis that racism is likely to involve a complex network of beliefs and not merely
emotional reactions (Harris 2011). Although this is almost certainly true, it does not
demonstrate that ingrained emotional reactions do not contribute to the tendency to
hold stubbornly onto ill-founded beliefs in the face of the evidence. Attenuating such
emotional responses might help the offender to assess the issues dispassionately and
realize that his racist views are ill-founded.

4Regarding the use of these medications in Scotland see: http://www.forensicnetwork.scot.nhs.uk/
Medication%20for%20Sex%20Offenders/medication%20for%20sex%20offenders%20protocol.
pdf. Regarding the use of these medications in England see: http://www.insidetime.org/resources/
Publications/Use-of-Med-to-treat-SexOff_PSJ176.pdf.

http://www.forensicnetwork.scot.nhs.uk/Medication%20for%20Sex%20Offenders/medication%20for%20sex%20offenders%20protocol.pdf
http://www.forensicnetwork.scot.nhs.uk/Medication%20for%20Sex%20Offenders/medication%20for%20sex%20offenders%20protocol.pdf
http://www.forensicnetwork.scot.nhs.uk/Medication%20for%20Sex%20Offenders/medication%20for%20sex%20offenders%20protocol.pdf
http://www.insidetime.org/resources/Publications/Use-of-Med-to-treat-SexOff_PSJ176.pdf
http://www.insidetime.org/resources/Publications/Use-of-Med-to-treat-SexOff_PSJ176.pdf
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20.2.5 Delaying Gratification

Difficulties with delaying gratification may lie behind some individuals’ tendency
to break the law. Cognitive enhancements could potentially help to rehabilitate
criminals through enabling them to work out and implement strategies to delay
gratification.5

20.2.6 Increasing the Ability to Focus on Relevant Issues

Recent studies suggest that individuals who score highly on measures for psychopa-
thy may suffer from a kind of attention-deficit disorder which may help to explain
their characteristic anti-social behavior (Newman et al. 2010). It seems that when
presented with incentives for performing an action, these individuals lose sight of
the reasons against performing the action. Cognitive enhancements might enable
these individuals to focus on all the relevant considerations (and in particular the
reasons against breaking the law).

20.3 Why Should the Criminal Justice System Attempt
to Reform and Rehabilitate Offenders?

My argument is based on the assumption that reform and rehabilitation should
feature among the aims of the criminal justice system. Certain theorists reject the
idea that the criminal justice system should seek to achieve forward-looking goals,
such as crime prevention (see e.g. Moore 1998, 84–92). For instance, according
to a variety of ‘pure’ retributivism, the sole aim of punishment should be to
ensure that the guilty suffer in proportion to their desert. On this view, the guilty
should be released when (and only when) they have paid the price for their crime.
This theory strikes many people as counter-intuitive. For instance, it is puzzling
why the suffering of offenders should be considered intrinsically good, given that
we normally view suffering as intrinsically bad. How does the addition of more
suffering to the world after a crime has been committed make the world a better
place? Furthermore, it seems strange to claim that the criminal justice system should
not be at all concerned with preventing criminals from reoffending. Imagine a
hypothetical system of punishment that actually caused most criminals to reoffend.
(Imagine, for instance, that their prison experiences made them angrier at society
and more motivated to engage in destructive behavior and that they learned ways of
evading the authorities more successfully on release. Or imagine that the prisoners

5This issue is discussed in Kennett (2006).
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became dependent on the regimented structure of prison-life and reoffended partly
in order to be rearrested.) It seems natural to say that the system had failed to achieve
one of its legitimate aims.

One reason why I reject pure retributivism has to do with the issue of free will and
determinism. Due to space constraints, I can only touch on this issue very briefly.6

The thesis of determinism implies that every person’s actions are caused by earlier
events the occurrence of which was not under the agent’s control. The sense of
‘cause’ that is being used here does not merely mean that prior events just made the
action more likely to occur. Rather, it means that prior events (taken together with
the laws of nature) were causally sufficient to produce that action. Determinism does
not imply that people will not modify their behavior in response to good reasons for
doing so. It merely implies that whether a person recognizes and responds to one
particular reason for action, rather than another on any given occasion, is determined
by prior events in the manner described above.

If factors wholly beyond one’s control, such as one’s genes and environment
are causally sufficient to produce one’s conduct, then it seems that practices of
attributing praise and blame for such conduct becomes like a lottery. If an agent is
lucky enough to have the ‘right’ genes and environment, then he will develop into a
virtuous agent and will receive praise for his good deeds, but if he is unlucky enough
to have the ‘wrong’ genes and environment, then he will choose to act on immoral
reasons and will be blamed for his bad actions. To argue that blaming/punishing
an agent in these circumstances is justified purely on the basis that he ‘deserves’ it
seems bizarre and as unfair as blaming someone for his height.

Some retributivists try to base their theory on libertarianism. This theory requires
that human deliberations are (at least sometimes) undetermined. It also requires
that they are undetermined in a way that does not merely introduce randomness
into our deliberations. Most libertarians themselves concede that we lack epistemic
justification for these beliefs.7 Libertarianism therefore seems a shaky basis on
which to justify imposing serious harm on law-breakers.

Determinism does not imply, however, that we should do nothing to tackle
criminal behavior. As noted above, determinism is compatible with the ability to
respond to reasons. Experience has shown that providing individuals with reasons
for changing their behavior can be effective.

However, some theorists might question why we should try to change offenders’
behavior partly through providing them with moral reasons to do so. According
to deterrence theorists, punishment should just aim to prevent crime by providing
offenders with prudential reasons to change their behavior. In simply focusing on
ways of controlling offenders’ problematic behavior, deterrence theorists fail to
respect offenders’ capacity to grasp moral reasons – a capacity which is arguably an
important source of human dignity. Deterrence theory represents the criminal law

6My reasons for adopting this view about free will are similar to those advanced by the following
writers: Smart (1961), Strawson (1986), Pereboom (2001), Honderich (2005) and Harrison (2009).
7This point is emphasized in Double (2002).
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as a system of threats, backed by painful sanctions. This paints a worrying picture
of the relationship between the citizen and the state – where the state attempts to
achieve obedience solely through inducing fear in citizens.

For these reasons this chapter assumes that the criminal justice system should
aim to protect society, by preventing crime, but that it should do so in a way that
addresses citizens as rational beings who are capable of grasping moral reasons.

20.4 The Need to Take into Account the Interests
of the Offender

My approach places considerable weight on protecting the interests of the offender.
Some theorists may object that it gives the offender’s interests too much weight.
It might be thought that the criminal has (to a large extent) forfeited his right
to our moral concern. I do not accept this forfeiture view, partly because of the
considerations that I mentioned earlier about free will and determinism. However,
my arguments in the rest of this chapter do not depend on any particular position
about free will. Whatever their views on free will, many people will find it intuitive
that certain basic rights are inalienable, held in virtue of being human.8 A society
that regards certain members as worthless, not only wrongs those individuals but
also degrades itself by treating them as worthless. The remainder of this chapter
considers three ways in which society must respect offenders’ moral worth – by
treating them as members of the moral community, by recognizing their status as
rational agents and by refusing to subject them to needless suffering.

20.5 Membership of the Moral Community

Society’s response to criminal behavior should recognize that offenders are mem-
bers of the moral community, albeit members who have breached the community’s
norms. This principle is supported by the intuition that the state should not ‘objec-
tify’ law-breakers – that offenders should be treated as persons. Objectifying a group
of people can involve emphasizing that ‘they’ are fundamentally unlike ‘us’. It can
involve focusing on the idea that a deep division exists between the objectified group
and the rest of society. One way of respecting offenders’ membership of the moral
community is to preserve connections between the offender and other moral agents.
This suggests that reforming offenders should occur primarily through relationships
with others. Cognitive enhancements should never be used to circumvent the need
for dialogue with the offender, but rather to enable effective dialogue to occur.

8For a defense of this idea from the point of view of a free will sceptic (see: Vilhauer 2009).
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In order to treat the offender as a member of the moral community, limits must
be set on the types of biomedical intervention that are permissible. Interventions
that attempt to radically re-shape the offender’s basic character, goals or values
are morally impermissible (Shaw 2011). The ability to employ such interventions
would vastly increase the authorities’ (already considerable) powers for controlling
offenders’ behavior. It would give the authorities a significant level of control over
the individual’s inner life. This obviously has potential for abuse, e.g. it could be
used to suppress legitimate dissenters. Even if this technique were only used to
prevent offenders from engaging in uncontroversially wrongful activities, it would
still be morally objectionable because of the troubling relationship that would be
created between the state and offenders. It would set the authorities on a completely
different plane from offenders, greatly widening the inequality of power between
them. It would imply that the offender is so radically morally deficient, and so unlike
the rest of ‘us’, that the state needs to take over control of fundamental aspects of the
offender’s personality. Such a policy would mark a huge shift towards characterizing
offenders as ‘the other’ and thus towards objectifying them.

In contrast, interventions that merely reduce the strength of the offender’s
impulses, or increase his capacity for self-control, or increase his capacity to
empathize with others seem less likely to interfere with the core of the offender’s
personality. They do not instill in him particular values, or deprive him of the ability
to decide for himself what values and beliefs he should adopt. Rather, a person who
has become less impulsive and more self-controlled seems to be in a better position
to think about what his values really are and to translate those beliefs into action. The
capacity for empathy could also put him in a better position to appreciate the reasons
that are relevant to such decisions. He can criticize the authorities on the basis of his
values and beliefs. The more limited interventions that this chapter advocates do not
give the state the power to guarantee that the offender will behave in one particular
way. The aim of these interventions is just to put the offender in a better position to
understand the relevant reasons for changing his behavior and to act effectively on
these decisions.

It might be objected that the idea of treating the offender as a member of the
moral community is unrealistic. Punishing criminals, the objection runs, necessarily
involves highlighting the differences (rather than commonalities) between offenders
and law-abiding citizens, by condemning the offender as a wrongdoer. Punishment,
it may be argued, necessarily excludes offenders from the community. It can do this
in terms of the moral stigma that attaches to a criminal conviction and sentence. It
can also physically exclude the offender from the community, e.g. by putting him in
prison.

It should be acknowledged that society’s response to criminal behavior does
involve coercion, exclusion and the highlighting of differences between offenders
and law-abiding citizens. It is perhaps impossible to conceive of a practicable
approach to the problem of crime that does not involve these elements to some
degree. But it is submitted that society’s response to criminal behavior can and
should also involve dialogue (and not just coercion); that it should emphasize
the commonalities between offenders and other moral agents (and not just the
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differences); and that it should preserve some connections between the offender
and the rest of the community (and not exclude the offender entirely).

Another type of objection to my view states that using biomedical interventions
to help change offenders’ conduct inappropriately ‘medicalizes’ the problem of
crime. According to this objection, medicalizing criminal behavior implicitly
separates criminals from the rest of the community – sending out the message
that the problem is with ‘them’ and not with the rest of ‘us’ and that offenders
are the only ones who need to change. Criminal behavior is partly caused by social
factors. It might be thought that giving cognitive enhancement to offenders obscures
this fact, by sending out the message that the causes of crime lie solely within the
individual (perhaps stemming from a biological defect) rather being the product
of the offender’s circumstances. This, it may be argued absolves the rest of the
community from responsibility for helping to create or failing to alleviate these
unfortunate circumstances.

In response, while it is important to acknowledge and seek to remedy the social
causes of crime, this should not lead us to ignore the factors that can make particular
individuals likely to reoffend. Pretending that these factors do not exist would distort
the truth and would disadvantage the offender and wider society by putting obstacles
in the way of effective rehabilitation.

20.6 Respecting the Offender’s Personhood and Rationality

It is essential that any attempt to change offenders’ behavior respects the offender’s
status as a rational human being. This chapter only endorses those biomedical
interventions that do not restrict (but rather aim to positively enhance) the offender’s
capacities for critical reflection.

Furthermore, cognitive enhancements should only be used if the offender gives
his free and informed consent. By according weight to the offender’s preferences,
the state treats the offender as a person who still has moral worth and whose wishes
are not completely discounted. The state shows respect for the offender’s rationality,
by allowing him to weigh the advantages and disadvantages of enhancement versus,
for instance, spending a longer time in prison, and trusting that he is able to make an
appropriate decision. I will argue, below, that the state should inflict no more distress
on the offender than is needed to achieve its legitimate aims. Where such aims can
be achieved by different methods, it is appropriate to give the offender some choice
between those methods. Provided he is given adequate information, the offender is
best placed to determine which method is likely to cause him more distress.

It might be objected that even if an offender agreed to accept cognitive en-
hancements in preference to other methods of reform/rehabilitation, this would not
amount to genuine, free consent, given the coercive situation in which the offender
finds himself. In response, it is submitted that allowing the offender some say in the
matter still shows respect for his preferences, even though the offender’s options
are limited. For the reasons stated in the previous section, limiting the offender’s
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options can be justified by the need to protect society and by the value of reforming
the offender and restoring him to the community. The ‘consent requirement’ strikes
a balance between these interests and the offender’s interests in not being forced to
receive biomedical interventions. Provided officials do not exert additional pressure
on offenders to receive biomedical interventions (rather than longer detention or
other modes of rehabilitation), the fact that the offenders’ options are limited does
not seem to render their consent involuntary. After all, patients are often faced with
hard choices where none of the available options are attractive and yet this does
not make voluntary consent impossible. Some offenders have reported desperately
wanting biomedical interventions, e.g. to help control destructive thoughts and urges
and have fought hard to have access to such medication (See, e.g. Fischer 2006,
1–4). If an offender voluntarily requests a biomedical intervention, it seems more
disrespectful to the offender’s autonomy to refuse this request than to grant it (see
Bomann-Larsen 2011, 10; Shaw 2012, 18–19).

Some theorists still find such interventions troubling, regardless of whether the
offender consents. They claim that the use of biomedical interventions treats the
offender as a being without rights and not as a rational agent. Eric Matthews raises
this type of objection to biomedical interventions designed to suppress offenders’
violent or deviant sexual impulses. He writes:

The harm done to [the offender] would be that of treating him like a thing, not a human
being : : : . He would have been reduced to the level of a robot : : : People’s bad behavior
can be legitimately changed only by persuasion to see that what they have been doing or
proposing to do is unacceptable : : : . Even if [the offender] chose to undergo this treatment,
that would not necessarily make it morally tolerable. To choose to be dehumanized is
choosing to be in a state where one can make no more choices, where one’s existence is
determined not by one’s own will but by the requirements of others, and that does not seem
like a morally legitimate choice to make. A sex offender or someone prone to outbursts of
anger can legitimately seek help in learning to control his own impulses, but not treatment
designed to remove those impulses altogether: the former is compatible with his continuing
humanity, the latter is not. (Matthews 2007, 181–182)

Matthews seems to begin by taking an absolutist stance against using any form
of biomedical means of trying to reform criminals. He states that persuasion is
the ‘only’ morally acceptable technique. However, the arguments he then goes on
to produce do not support such an absolutist position. According to Matthews,
biomedical interventions dehumanize offenders by putting them in a state where
they can “make no more choices.” This is simply not true of all types of biomedical
interventions and particularly not those that can be classed as forms of “cognitive
enhancement.”

For one thing, suppressing an offender’s urges to commit violent or sexual
crimes would not thereby deprive him of the ability to make choices concerning
all of his other activities. If the offender were released into the community after
receiving this intervention, he would certainly have greater scope for making
choices about how to lead his life than if he remained in prison. Furthermore,
biomedical interventions which aim to suppress offenders’ destructive impulses can
actually increase the accused’s ability to make informed and meaningful choices, by
reducing the impediments to effective practical reasoning. Frequent, intense surges
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of violent anger can cloud an individual’s judgment making it extremely difficult for
him to assess issues such as whether or not his anger is justified and to appreciate
the reasons why he should control himself. It can also make it difficult for him
to enter into the kinds of relationships that are crucial to bringing home to him
the wrongfulness of criminal conduct and to assisting him to lead a law-abiding
productive lifestyle in the future. He may alienate those who are trying to help
him, or he may not take on board their advice because he is overwhelmed by the
feeling that they are a threat to him that must be warded off. Reducing the offender’s
volatility through biomedical interventions can help him to focus more clearly on
what he needs to do to improve his conduct.

Matthews’s critique of using biomedical interventions in the criminal justice
system relies on a dubious conception of what it means to be “human” as opposed
to being a “thing” or a “robot.” According to Matthews, an offender who received
medication to suppress his urges to commit violent or sexual offences would
be “dehumanized.” But is a person really “reduced to the level of a robot” just
because she lacks a powerful urge to commit horrific crimes of violence or sexual
exploitation? Many individuals, by nature, find the idea of performing these acts
utterly repulsive and disturbing. Their failure ever to experience temptations to
commit such crimes does not render these individuals robot-like or less than human.

There are alternative, more plausible conceptions of what capacities are im-
portant to leading a full, human life. Distinctively human capacities include the
power to accord appropriate weight to relevant reasons for action and to conform
one’s actions to one’s considered judgments about what is the best thing to do.
Biomedical interventions, including those that reduce offender’s destructive urges,
could potentially enhance these capacities. It shows respect for the offender’s
existing rational capacities to allow him to decide for himself whether to avail
himself of these enhancements. Giving him this choice treats him as an agent and
not as a being without rights.

The following comments by a perpetrator of violent sexual offences illustrate
these points. He vividly explains how powerful urges can interfere with an individ-
ual’s thoughts and reasoning powers and how medication can help to restore the
offender to a freer, more rational, and more human state:

Basically, I am plagued by repetitive thoughts, urges, and fantasies : : : . I cannot get those
thoughts out of my mind : : : . The best way for the average person to try to understand this
is to remember a time when a song played over and over again in your head. Even if you
liked the melody, its constant repetition was quite annoying, and the harder you tried to
drive it out of your head, the harder it seemed to stick. Now replace that sweet melody with
noxious thoughts of degradation, rape and murder and you will begin – and only just begin –
to understand what was running rampant through my mind uncontrollably : : : .I was tired of
being tormented by my own : : : mind. So unbelievably tired : : : . Having those thoughts and
urges is like living with an obnoxious roommate. You cannot get away from him because
he is always there. What Depo-Provera9 did was to move that roommate down the hall to

9Depo-Provera is a branded drug that was originally developed as a progesterone-only female
contraceptive. The active ingredient is medroxyprogesterone acetate (MPA). It is given as an
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his own apartment. The problem was still there, but it was a whole lot easier to deal with
because it wasn’t always in the foreground. He didn’t control me anymore – I was in control
of him. It was an unbelievable sense of freedom. It made me feel as if I were a human being
again, instead of some sort of horrible monster.10

A critic of biomedical interventions might concede that a person would not
be in a robot-like state just because some of his negative urges were suppressed
by medication. Nevertheless, the critic might object to giving this medication to
the offender because doing so would involve a failure to recognize the offender’s
humanity. On this view, the only way to treat an offender like a human being is
by seeking to reform him using the power of rational argument alone, rather than
trying to give him a chemical fix as if he were a broken “machine” (Freedman 2000,
136). Traditional techniques of reform and rehabilitation, such as victim-offender
mediation present him with reasons to change his behavior, e.g. by trying to con-
vince him that his behavior cannot be justified and by showing him the suffering of
those affected by his crime. In contrast, biomedical interventions, it is claimed, alter
the offender’s thought-processes and/or behavior by directly affecting how his brain
works without giving the offender any additional reason to think or act differently.

This criticism would have some force if biomedical enhancements were used
as a substitute for reasoning with the offender. The idea of treating someone like
a “machine” sounds so sinister mainly because it suggests that the individual is
being excluded from rational dialogue and from relationships with others. However,
this chapter advocates using cognitive enhancements to enable or facilitate rational
dialogue to take place. Without the aid of cognitive enhancements the offender may
never fully access certain reasons for action and may be cut off from relationships
which could help him to develop as a rational human being. Furthermore, it is
implausible to suggest that any method of altering behavior that does not involve
rational argument is necessarily morally intolerable. Imagine that there was good
evidence that putting offenders on a regular exercise regime would help to reform
them, by increasing their serotonin levels, enabling them to feel more empathetic
and less defensive. Imagine that this opens up a window of opportunity for offenders
to enter into relationships that they had been emotionally resistant to entering, e.g.
victim-offender mediation schemes. Having begun such relationships, the offenders
could become better able to appreciate why their criminal actions were wrong and
why they should change their conduct. The exercise regime per se would not give
offenders a reason for changing their behavior. But this does not seem to make it
morally intolerable.

Showing compassion to an individual by helping to alleviate his distress can
surely be an important way of treating him as a fellow human being. As I will discuss
in the next section, cognitive enhancements have the potential to spare individuals
needless suffering.

injection every three months. When used in males, it can reduce compulsive sexual fantasies and
sex drive (see Maletzky et al. 2006; Maletzky and Field 2003, who also list possible side-effects).
10Michael Ross, quoted in Fischer (2006, 2–3).
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20.7 Suffering

In the future, cognitive enhancements may have the potential to reduce the
offender’s suffering significantly. As noted above, the offender himself may find
the factors that impede his practical reasoning, such as repetitive thoughts and
powerful, irrational urges intensely distressing. Cognitive enhancements might help
to relieve this distress. Such interventions may also make the process of reform
and rehabilitation itself less burdensome to the criminal. For instance, attempts to
reform criminals that do not involve enhancements may require a longer time of
incarceration than if enhancements were used. However, the offender’s interest in
not being made to suffer can count against using enhancements that might expose
the individual to serious side-effects.11

But why should the state prefer methods of dealing with criminal behavior
that involve less suffering for the law-breaker? According to retributivists, it is
intrinsically good that the offender is made to suffer in proportion to his moral guilt.
Retributivists would oppose giving enhancements to offenders if doing so would
diminish the distress involved in punishment to a level that is lower than the amount
of suffering that the offenders ‘deserve’ (see, e.g., Moore 1998). In response, it
should be recalled that retributivism faces considerable difficulties for the reasons
indicated in the first section of this chapter. Secondly, many of those who believe in
retribution also believe that this is only one of the functions of the criminal justice
system, alongside reform and rehabilitation. Once the offender has served the part of
his sentence that is designed to inflict the suffering he deserves, there is no reason,
on this view, why the part of the sentence which is aimed at reform and rehabilitation
should purposely aim to impose still more suffering on the criminal.

Pure consequentialist theories place certain limitations on the amount of suffer-
ing which should be imposed on offenders. They state that the offender should only
suffer to the extent that this is necessary in order to prevent crime or to promote the
general welfare in some other way (Bentham 2011). This is sometimes referred to
as “economical prevention.” However, the protection that this principle affords to
the offenders’ interests does not seem to go far enough. The principle of economical
prevention is compatible with inflicting levels of suffering on offenders which are
intuitively far too severe. It is compatible with inflicting an extremely harsh penalty
on the offender if this will prevent each of very many other people from suffering
some very slight hardship. What matters for the consequentialist is the total level
of distress to be prevented. For example, if subjecting a group of offenders to an
extremely distressing form of treatment would prevent a much larger number of

11For examples of potential side-effects see references in footnote 1 above. Loss of bone density
is one possible long-term side-effect of anti-androgens that are currently given to sex offenders
(Greely 2012). As Greely notes, the possibility of this side-effect is known due to studies on the
use of this medication as a form of birth control for women: “Sex offenders receive the drug at
much higher doses. What is effect on their bones? No one knows, as it was never tested on men,
and because the recipients are sex offenders, almost no one cares” (163).



278 E. Shaw

people from each suffering a tiny inconvenience, then the total amount of distress
to be prevented could, according to the utilitarian calculation, be enough to justify
forcing the offenders to undergo the painful treatment.

This chapter advocates providing greater protection for the offender’s interests
than that implied by traditional consequentialism. It is unacceptable to impose
a sentence on the offender which would cause him much greater distress than
the distress which any particular individual would suffer if the sentence were not
imposed. The proposed level of protection is justified by considerations of equality.
It is prima facie wrong to create a situation where individuals suffer grossly unequal
levels of distress (I will refer to this as ‘the equality principle’).12 This principle
could have a similar effect to the retributive principle that the severity of the penalty
must be proportionate to the gravity of the crime. For instance, both principles imply
that more burdensome interventions may be imposed on dangerous violent offenders
than on shoplifters. However, the ‘equality principle’ has a distinctly different basis
from the retributive doctrine. Unlike retributivism, the principle that I advocate is
not based on the moral responsibility of the individuals concerned. For instance, the
equality principle applies even if the law-breaker is mentally ill. It is permissible to
detain dangerous psychotic individuals in an institution for relatively long periods
of time, despite the fact that they are not morally responsible, if this is necessary in
order to prevent them from being seriously violent to those around them. However,
it would not be justifiable to take such an extreme measure to prevent a mentally
ill person from committing relatively minor disturbances. This can be explained by
the equality principle. It is better that each of a larger number of individuals should
suffer a slight hardship than that one individual should bear an extremely heavy
burden in order to prevent others from suffering this slight hardship. This principle
should act as a constraint when deciding between more or less burdensome methods
of reform and rehabilitation.

Some theorists may be concerned that attempting to limit the amount of
suffering that the offender undergoes may prevent him from genuinely reforming.
Experiencing remorse, it may be argued, which is necessarily painful, is an essential
element of the process of true reform. In reply, it should be acknowledged that, in
order to achieve the legitimate aim of bringing the offender to recognize that his
actions were wrongful and that he needs to change, it will indeed be necessary for
the offender to experience some distress. Cognitive enhancements could potentially
play an important role in helping some offenders to appreciate the wrongfulness
of their conduct and to experience remorse. It should also be noted that certain
offenders experience greater distress than others, not because they have greater
cause to feel remorseful for their crimes, but because the process of reform and
rehabilitation is more prolonged and difficult for them due to factors that impede
their powers of practical reasoning. Cognitive enhancements could reduce these
impediments, helping to ensure that offenders go through no more distress than
is necessary for genuine reform.

12This principle is defended in Honderich (1984, 78).
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It might be objected that if the process of reform and rehabilitation is more
difficult for some offenders (e.g. because they are prone to outbursts of anger), this is
due to their own moral short-comings, and so it is fair that they suffer more distress
than more even-tempered offenders. In response, this claim seems to rest on the
assumption that individuals are responsible for creating their own flawed characters.
For the reasons indicated in Section Three of this chapter, this is a dubious claim.
Furthermore, it is important to bear in mind that it can be an extremely difficult and
slow process to try to undo character traits that have been laid down early in life –
a process with many relapses along the way and that, in some cases, despite the
individual’s considerable efforts, is never wholly successful. While the offender is
learning to control his anger without medication, those around him may be at risk
from or actually suffering the consequences of his outbursts. An offender who seeks
to receive cognitive enhancements to facilitate the process of rehabilitation, rather
than expose others to this increased risk, shows a willingness to take responsibility
for his conduct, which ought to be encouraged.

A related concern is the idea that the experience of struggling with conflicting
desires and resisting temptation is intrinsically valuable and that this might be lost
if biomedical interventions were used in order to reduce the strength of offenders’
urges. JM Olsen writes:

So, then, what is inherently valuable in moral effort? The answer is that moral effort is
required if we are to have morality at all. Morality, I maintain, requires agency, and if no
moral action ever requires any effort, then we would be, in Kantian terms, mere slaves
of inclination. Put another way, there is something inherently valuable about agency, but
agency is empty without resistance—that is, temptation. (Olsen 2006, 289)

It is important to bear in mind, however, that it is highly unlikely for it to
become technically possible to eliminate all of an individual’s temptations to do
wrong. The question is whether it is permissible to use biomedical interventions
to reduce somewhat the force or number of these temptations, or to increase the
ability of the offender to deal with them. As noted above, many people due to
their upbringing and/or natural predispositions experience little or no temptation
to commit serious crimes. This does not seem to indicate that their agency is
somehow deficient in comparison with someone who feels strong temptations to
break the law. Furthermore, Olsen puts forward a doubtful interpretation of the
Kantian idea of being a slave to inclination. Olsen suggests that a person’s good
deeds are morally ‘empty’ unless she feels tempted to perform bad actions. Kant,
in contrast, required that, to have moral worth, a good deed must not be motivated
merely by an inclination to do it, but by the recognition that it is the right thing to do.
If this recognition is sufficient to motivate the agent to do the good deed, then she
does not seem to be enslaved to her inclinations. Feeling tempted to do bad actions,
however, does not seem to be strictly necessary to enable the agent to recognize or
be motivated by the reasons for doing good actions.
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20.8 Conclusion

Reforming and rehabilitating offenders should be central aims of the criminal justice
system. It is possible to identify several kinds of cognitive enhancement which
may in the future, if sufficiently refined, play a useful role in pursuing these aims.
However, certain restrictions must be placed on the means that the state may employ
to achieve its goals. Society’s approach to dealing with criminal behavior must treat
the offender as a member of the moral community and as a rational agent and must
respect the offender’s interests in not being made to suffer unnecessarily.
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Chapter 21
Enhanced Control and Criminal Responsibility

John Danaher

Abstract Should agents be held criminally responsible for the consequences of
failing to make use of enhancement technologies? This chapter argues that they
should, provided such technologies would have allowed them to avoid the risks
associated with the state of abnormal agency. The argument comes in three parts.
First, the current position with respect to abnormal agents in the criminal law
is discussed. As is made clear, we are usually quite willing to hold abnormal
agents criminally responsible for their acts, provided certain conditions are met,
but traditional capacitarian theories of criminal responsibility fail to account for and
justify this willingness. Second, a theory of criminal responsibility – the distributive
theory – is presented that does account for and justifies this willingness. And third,
this theory is applied specifically to the use of enhancement technologies to avoid
states of abnormal agency.

Keywords Enhancement technologies • Law • Criminal justice system •
Criminal responsibility • Agency

21.1 Introduction

If enhancement technologies afford us greater control over our behavior, should we
be held criminally responsible for the consequences of failing to make use of them?
This chapter addresses that question in three parts.

Section 21.2 reviews the current (Anglo-American) position on the issue of
criminal responsibility for actions performed during a state of abnormal agency.
Such a state can be said to exist whenever the capacities that are usually constitutive
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of responsibility are switched off, inactive or impaired. This fact alone might be
thought to negate the possibility of responsibility in such cases. But a consideration
of a range of cases seems to suggest that we are quite willing to hold some abnormal
agents criminally responsible. Traditional capacity-based theories of responsibility
seem unable to account for these cases.

Section 21.3 proposes an alternative theoretical framework within which liability
for acts committed in a state of abnormal agency can be both justified and properly
assessed. Two devices, both derived from game theory, are employed in this section.
The first device is that of the bargaining game, and it is used to develop the
“distributive theory of criminal responsibility.” It proposes that the imposition of
criminal responsibility can be seen to arise from a bargaining game in which a risk
burden is distributed across the members of a society. The second device is that of
the precommitment game. This is a game that an agent plays with a future version
of itself. The agent learns that by undertaking certain activities at one moment in
time, they can precommit to avoiding other activities at a later time. It is argued that
the ascription of responsibility to abnormal agents is attributable to the presence of
precommitment failures, i.e. failures to avoid the risks attached to a future state of
abnormal agency. The device of the precommitment game is then integrated into the
distributive theory of responsibility by arguing that a precommitment failure can be
seen as a failure to discharge one’s share of the distributed risk burden.

Section 21.4 applies the framework developed in part two to the enhancement
debate. Initially the distinction is made between two varieties of enhancement –
restorative and supernormal. It is then argued that the distributive theory developed
in Sect. 21.3 already deals with the restorative use of enhancement. The question
pursued in the remainder of the third section is whether the same theory can be used
to cover supernormal enhancement.

21.2 Can Abnormal Agents Be Responsible

In this section, I explore the possibility of being held criminally responsible for
actions committed while in a state of abnormal agency. I begin by distinguishing
between states of normal and abnormal agency. I then consider cases in which
it seems legitimate to hold people responsible for actions committed in a state of
abnormal agency.

21.2.1 Normal and Abnormal Agency

Typically, theories of criminal responsibility maintain that agents are responsible
for their actions in virtue of the fact that they possess certain capacities that direct,
control or sustain the performance of those actions (see Horder 1993).
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Three classic theories of responsibility help to illustrate the idea. The first is the
character theory of responsibility. According to this theory, an agent is responsible
for an action if that action is causally linked to their character. Character is usually
defined as some set of stable traits, dispositions or second-order values, and it is the
capacity to establish those stable traits and dispositions and to link them to an action
that makes the agent responsible (for examples, see Bayles 1982; Tadros 2005).
The second theory is the choice theory of responsibility. According to this theory, a
person is responsible for those actions that are the product of a choice mechanism
(Hart 1968; Moore 1997; Alexander and Ferzan 2009). This is a mechanism,
possessed by the agent, that allows him to imagine various possible future actions,
sift through those actions with the use of some weighting principle and select one of
those actions for performance. The third theory is the volitional theory, according to
which an agent is responsible for an action if he consciously represents and intends
that action (MacKay 1995, chapter 1; McAuley and McCutcheon 2000, chapter 2;
Wilson 2002, chapter 4).1

For the purposes of this chapter, we need not be wedded to any particular one of
these theories; what matters is the general idea of responsibility attaching to agent
in virtue of certain capacities. We shall call such theories of responsibility “actual-
capacity” theories.

Consideration of these actual-capacity theories allows us to distinguish between
actions performed in normal and abnormal states of agency:

(i) Normal Agency: Actions performed while certain key capacities of agency
are “active,” “switched on” or “functioning normally” are actions that are
performed in a normal state of agency. Examples would include actions of
which the agent is consciously aware of choosing or actions linked to certain
character traits and so forth.

(ii) Abnormal Agency: Actions performed while certain key capacities of agency
are “inactive,” “switched off” or “impaired” are actions that are performed
in an abnormal state of agency. Examples would include actions performed
while in a state of impaired consciousness, unconsciousness or in a state that is
dissociated from one’s character traits and so forth.

Our concern here is whether someone can be held criminally responsible for
actions that are performed while in a state of abnormal agency. Before addressing
that question directly, I need to offer a couple of comments about the meaning of
some of the terms included in these definitions.

First, some may wonder whether it is correct to say that agents in abnormal states
can perform “actions” at all. This would be, presumably, because they feel the term
“action” is only properly applied to bodily movements (and their causal sequelae)
that are directed by the core capacities of agency. I would suggest this definitional
argument is a distraction from the core issue. Thus, I would suggest that “action” be
simply stipulatively defined, for the purposes of this chapter, as “bodily movements

1For a more detailed philosophical take see Moore (1993).
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and their sequelae.” This definition avoids the concerns of those who wish to argue
over the concept of action as opposed to the concept of responsibility.2

Second, while the idea of the capacities of agency being switched “on” or “off”
might seem relatively unambiguous, what does it mean to say that the capacities of
agency are operating “normally” or are “impaired”? The answer to this question is
going to be crucial to understanding the overall relevance of my arguments to the
cognitive enhancement debate. I take it that the normality of the operation of the
capacities of agency can be determined in one of two ways. Either one takes some
baseline set of measurements for a particular individual and measures impairment
relative to that set of baseline measurements, or one surveys the population as a
whole and determines some statistical average performance of those capacities and
measures an individual’s impairment relative to that average. Impairment is the
opposite of enhancement, so it follows that just as there are two ways to determine
impairment, so too are there two ways to determine enhancement. One of those
ways is relative to the baseline set of measurements for the individual; the other is
relative to some statistical average for the population.3

With those clarifications out of the way, let us proceed to consider whether it
is legitimate to hold someone responsible for actions performed while in a state of
abnormal agency.

21.2.2 The Normalcy Argument and Some Counterexamples

First, let us consider how proponents of an actual-capacity theory of responsibility
might be inclined to argue about cases of abnormal agency. I suggest that the
argument that is most consistent with their position would look something like the
following:

1. X is responsible for A, iff at T1 (at or close to the time of A) X’s responsibility-
relevant capacities were active, switched on and functioning within normal
parameters.

2. If X performed A in an abnormal state of agency, then X’s responsibility-relevant
capacities were either inactive, switched off, or impaired.

2Although some will insist they are linked, I argue that the range of cases discussed below cast
doubt on the idea that action – at least when understood to require conscious control – is necessary
for responsibility. On the link between awareness and responsibility, see Sher (2009). Relatedly,
see Capes (2012), which looks at one of the principles (principle of possible refrainment) that
has been used to distinguish an action from non-action and also as a necessary precondition for
responsibility. Capes, in my opinion, casts sufficient doubt on the plausibility of the principle of
possible refrainment.
3In terms of the connection to the enhancement debate, definitions like this can be accused of being
arbitrary and morally unnecessary. On this point, see Bostrom and Roache (2007). The distinction
between enhancement and treatment is discussed in Sect. 21.3 of this article.
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3. Therefore, X would not be responsible for A if A was performed while X was in
an abnormal state of agency.

Call this the “pro-normalcy” argument. The problem with this argument is
that it seems vulnerable to a number of counterexamples. Take the following five
scenarios; although the descriptions are my own, all of them, with the exception
of the fifth, are derived from actual legal cases in which a person was ultimately
held criminally responsible for their actions. The fifth scenario is an extrapolation
from a recent set of experiments involving manipulation of moral reasoning through
the use of transcranial magnetic stimulation. It is included merely to show how
general the class of cases actually is and how technological advances might affect
our perception of responsibility.

(a) Alan is a diabetic who works as a nurse. If he does not take his medication he
is liable to go into a hyperglycaemic state. This can lead to severely impaired
consciousness. One morning, after breaking up with his girlfriend, he forgets
to take his medication. Later that morning, he enters a state of impaired
consciousness and attacks a patient. He is charged with assault. At trial he
argues that he cannot be held responsible for his actions because they were
not performed voluntarily.4

(b) Martin is driving home from work one evening. It has been a long and tiring
day. He feels incredibly drowsy. His eyelids get heavier and heavier : : : He
awakes to a scene of chaos. He has crashed the car and run down a pedestrian
in the process. He is charged with causing death by dangerous driving. At trial
he argues that he cannot be held liable for this offense because “driving” is a
voluntary act. And since he was unconscious at the time, he could not have been
“acting.”5

(c) James is a down-on-his-luck bank manager. To solve some of his financial
woes, he decides to carry out an armed robbery at the local betting office.
After weeks of careful planning, the big day arrives. Initially, everything goes
well. The terrified workers are handing over the money. However, when one of
them makes a sudden move, James pulls the trigger on his firearm and kills the
worker. At his trial, James argues that his action was reflexive, automatic and
involuntary.6

(d) Hank is a melancholic and socially awkward Ph.D. student. He is infatuated
with a fellow student. She spurns his advances. This is too much for him to bear
and, traumatized, he strangles her to death. At trial he describes how, after being

4Relevant case law includes: R v. Hennessy (1989) 2 All ER 9; R v. Bailey (1983) 1 WLR 287;
R v. Quick [1973] 3 All ER 347; Bratty v. A-G for NI [1963] AC 396 (this latter case involved
epilepsy, not diabetes but did address the idea of negligently-induced automatism).
5Relevant case law includes Hill v. Baxter (1958) 1 QB 277; Jiminez v. The Queen (1992) 173
CLR 572.
6Ryan v. The Queen (1967) 121 CLR 205. And also Elliot (1968).
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spurned, he seemed to become dissociated and disconnected from his actions –
as though he were a mere spectator to proceedings. This, he argues, means his
actions were not under his voluntary control.7

(e) Grace is suffering from a rare brain disease that affects her moral reasoning.
To overcome this unfortunate malady, her psychiatrist advises her to purchase
a new device that uses powerful magnetic waves to correct for such errors in
brain function. She must start every day with a 15 min session on this machine.
One day, she forgets to do so and tragedy ensues: she kills her best friend. At
trial she argues that she was not in control of what she did, that her disease was
the guilty party.8

Although this might be too obvious to state explicitly, note that in each of these
scenarios, the criminally impugned conduct (the “external” element of the offense)
takes place while the agent is in what was previously defined as an “abnormal”
state.

Now the question arises: do we think, in line with the pro-normalcy argument,
that the agents in each of the cases (a)–(e) are excused from responsibility? Although
some of these cases are more difficult than others, and although I cannot presume
to speak for all, I suspect that our answer to that question is “no.” So for instance,
I see no good reason why a man who falls asleep at the wheel of his car should
be excused simply in virtue of the fact that he was asleep. Nor do I see any
reason why an armed robber who meticulously plans a robbery should escape
liability on the grounds that firing his gun was not under his immediate conscious
direction.

Although these are simply my own intuitive reactions, I can offer some mild
support for them from two directions. The first of these is from the body of case
law dealing with such situations. Starting with the easiest case, that of Grace, I am
unaware of any authority suggesting that responsibility can be avoided solely in
virtue of the fact that one is intoxicated (other surrounding circumstances might
be relevant). Similarly, case law seems to suggest that being asleep while driving
does not, by itself excuse someone from responsibility. And although the case of the
diabetic who neglects to take his medication is more uncertain, I think there is some
support for the idea that such a person will be deemed criminally responsible under
certain conditions.9 I shall say more about such cases below.

The second line of support for my intuitions comes from the work of George
Sher and his recent book Who Knew? Responsibility without Awareness (2009). As
the title suggests, Sher’s focus in this book is on the necessity of one particular
capacity to our ascriptions of responsibility. The capacity in question is the capacity
to be consciously aware of all the morally and prudentially relevant aspects of our

7R v. Rabey (1980) 15 CR (3d) 225.
8This is inspired by Young et al. (2010). The experiment involved an induced impairment to moral
reasoning; my example involves an enhancement or improvement.
9See R v. Bailey (note 4) and Bratty v. A-G for Northern Ireland (note 4).
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actions. According to some traditional theories, most noticeably Aristotle’s Meyer
(1994), an agent cannot be held responsible for those things of which he or she was
unaware. Sher disputes this by detailing nine separate scenarios involving agents
who lack awareness but who seem, nonetheless, responsible for what they do. Here
is an example of one of these nine scenarios:

Joliet, who is afraid of burglars, is alone in the house. Panicked by sounds of
movement in her kitchen, she grabs her husband’s gun, tiptoes down the stairs, and
shoots the intruder. It is her son, who has come home early for the holidays (Sher
2009, 26).

In this scenario, Joliet lacks awareness of the wrongness of her act. She thinks
she is legitimately protecting herself from an intruder. But, argues Sher, she would
surely be responsible for killing her son in these circumstances.

One of the considerations offered by Sher to justify the ascription of respon-
sibility in these kinds of scenarios (i.e. scenarios involving lack of awareness)
is to distinguish between first-person and third-person perspectives on action and
responsibility. He argues that from the first-person perspective it is true that our
actions must be guided by those things of which we are consciously aware. That
is the essence of the first-person perspective. It follows that, if we adopt a first-
person perspective on responsibility, we could only be held responsible for those
things of which we are aware. But the problem is that this does not hold true when
we switch to the third-person perspective on action and responsibility. When we
adopt that perspective, many of our failures to be aware of something can seem
blameworthy and that blameworthiness can carry over into how we perceive the
actions performed in the state of impaired awareness (Sher 2009, chapter 3. See also
the final condition of responsibility offered by Sher, 143). Sher further contends that
the third-person perspective is the correct one when it comes to determinations of
responsibility. So, his arguments support my intuitive belief that we can legitimately
hold people responsible for at least some actions that are performed in a state of
abnormal agency.

To sum up, the situations described in scenarios (a)–(e) are counterexamples to
the pro-normalcy argument. They are counterexamples because intuitive reactions
to them, backed-up by some current legal and philosophical considerations, suggest
that agents can be held responsible for actions performed while in an abnormal state.
Formally, this gives us the following, “contra-normalcy” argument.

4. If intuitive considerations are correct, then agents can be held responsible for
actions performed in an abnormal state of agency.

5. If the active-capacity theory of responsibility is correct, agents can only be held
responsible for actions performed in a normal state of agency.

6. Intuitive considerations are correct.
7. Therefore, agents can be held responsible for actions performed in an abnormal

state of agency (from 4 and 6).
8. Therefore, the actual capacity theory is wrong (from 5 and 7).
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This argument is far from watertight.10 But it is, I submit, somewhat plausible.
Taking this plausibility onboard, the goal for the remainder of this chapter is
threefold: first, to see whether any deeper theoretical reasons can be adduced in
support of the intuitive considerations just mentioned; second, if such reasons can
be adduced, to determine the precise circumstances in which agents can be held
responsible for actions performed in abnormal states; and, third, to see how this
relates to the enhancement debate.

21.3 A Distributive Approach to Responsibility
for Abnormal Agents

The purpose of this section is twofold: (i) to adduce some deeper theoretical reasons
for thinking that abnormal agents can be held responsible for their acts; and (ii) to
establish some criteria for holding abnormal agents responsible. In relation to the
first of these tasks, a theory of responsibility, derived from the concept of an agency
norm, is presented. In relation to the second of these tasks, the agency norm theory
is operationalized using some concepts from game theory.

The discussion proceeds as follows. Section 21.3.1 briefly introduces the basic
concept of an agency norm. Section 21.3.2 presents some concepts from game
theory that can help to structure how we think about agency norms. Finally,
Sect. 21.3.3 outlines the precommitment game and uses this to explain and justify
our ascriptions of responsibility in cases of abnormal agency.

21.3.1 Agency Norms and Responsibility

An agency norm is some standard of agency. Unlike a traditional norm, which is
usually directed at conduct and the consequences thereof, an agency norm is directed
at the constitutive aspects of agency. What, you might ask, are the “constitutive
aspects of agency”? Put simply, they are the agency-capacities discussed earlier. So,
for example, a character norm might set down, not an ideal set of character traits
(although it might do so), but an ideal standard of ownership over actions. In other
words, it might demand that agents see their characters and personalities as more
deeply connected to their actions. Similarly, a volitional norm might set down an
ideal standard of conscious awareness over one’s actions. That is to say, it might

10Specifically, it falls prey to the “one man’s modus ponens is another man’s modus tollens”-
problem. In other words, a sufficiently adamant proponent of the active-capacity view could flip
the argument on its head and suggest that because the actual-capacity theory is true, the intuitive
considerations mentioned must be false.
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demand that agents be aware of more of the morally and prudentially relevant
features of their actions.

It is my contention that agency norms already play an important part in how we
think about criminal responsibility. For example, consider the role of “reasonable
person” tests in the criminal law. These tests direct one’s attention away from
how agents actually perceived and responded to their circumstances, towards more
normatively ideal agent. The agents under consideration are then compared to this
ideal: if they fail to match it, then they are deemed responsible.11 So the act of
ascribing responsibility can be seen to involve the prescription of agency norms.

21.3.2 A Distributive Approach to Agency Norms

The next question is: how exactly should one think about the prescription of
agency norms? I propose a risk-distributive model that is based on a game theoretic
conception of social and legal norms. I will briefly outline this model here.

The first step towards understanding the risk-distributive model is to appreciate
the equivalence between game theoretic equilibria and social norms.12 Game theory
is a tool for studying the interactions of two or more purposive agents. A formal
“game” consists of players, actions or strategies, payoffs, and information.13 The
basic goal of the game theory is to find the set of strategies in such interactions
that are in equilibrium. Although there are precise mathematical formalizations
of equilibria, we can say in simple terms that a set of strategies constitutes an
equilibrium if no rational agent has an incentive to deviate from those strategies.

11This glosses over some of the history surrounding the operation of reasonability standards of
this sort. The standard of reasonability can be assessed in subjective or objective terms. If it is
assessed in objective terms, then there truly is a general normative standard of agency that is at
the heart of the test. If it is assessed in subjective terms, then the normative standard is relativized
to the individual in question. My personal feeling is that a highly subjectivized version of the
test is absurd. The absurdity is well-covered in Norrie (2002). Norrie notes that the reasonability
component from the defense of provocation has become highly relativized over the past 50–60
years. This leads to the absurd conclusion that even a substance abuser can be reasonable about
his addiction. It is noteworthy that in a recent report on criminal defenses, the Irish Law Reform
Commission (2009) recommended a more objective test.
12For more fulsome defenses of the “social norm D equilibrium”–theory, see Binmore
(1993/1998), Posner (2000), Bicchieri (2006), and Gintis (2009a).
13The players, actions, payoffs and information (PAPI) terminology is employed by Rasmusen
in his textbook account of game theoretic modeling (Rasmussen 2004). While the acronym is
useful, different terminology is employed by other writers in this area. For example, they may
refer to “agents” instead of “players” or “outcomes” instead of “payoffs.” For the most part,
the differences are of no great significance; however, the distinction between an “action” and a
“strategy” is important. An action is a possible choice at one round or move in the game; whereas,
a strategy describes a set of choices for every round or move in the game. Some games have
multiple rounds; some games have only one. In the latter, actions are equivalent to strategies; in
the former, they are distinct.



292 J. Danaher

The most famous equilibrium concept in game theory is the Nash Equilibrium,
which arises whenever the rational agents are playing best responses to each
other. Since a social norm is some regularized, agreed-upon, or widely-observed
behavioral standard,14 equating norms with equilibria makes a lot of sense. If one
wishes to differentiate legal norms from social norms, one could use the concept of
“signalling” and say that, instead of leaving it up to the agents themselves, the legal
system is that which signals to different players the strategies they must play.15

The next step towards understanding the risk-distributive approach to agency
norms is to consider the formal structure of a bargaining game. There are two parts
to this structure. First, there is a group of players who can achieve some gain or
surplus if they manage to cooperate and coordinate their activities. Second, there is
a potential impediment to cooperation due to disputes over the appropriate division
of this surplus.

A simple example would be the divide-the-cake game. It involves two players, A
and B, who are either given a chocolate cake which they must divide between them-
selves or who have the option of pooling their resources in order to make a chocolate
cake. The rules of the game are as follows. They must each, simultaneously, make
a demand for some fraction of the cake. If the sum of the fractions demanded is
greater than one, then the cake will be taken away from them (or they will simply
fail to pool their resources to make it); if the sum of the fractions demanded is less
than or equal to one, then they each get whatever fraction of the cake they happened
to demand.16 The basic structure behind this game is replicated in many critical
areas of distributive justice such as “who is entitled to which benefits and welfare
payments?”; “what is a fair system of taxation?”; “who is entitled to which legal
rights?” and so on. Problems like this are at the heart of the “social contract,” which
is the moral core of human society.

In terms of the solution to the divide-the-cake game, we begin with a straightfor-
ward game theoretic analysis and try to find the potential Nash equilibria. Without
walking through every step in that analysis, we should be able to see that this game
has a large number of Nash equilibria. In fact, every pair of fractional demands that
adds up to exactly one, is a potential Nash equilibrium.17

14Elster (2007, chapter 22) distinguishes between social, legal and moral norms. He does so on the
grounds that different enforcement mechanisms are associated with each of them. I do not follow
this taxonomy. For my purposes, a social norm is simply any behavioral standard governing social
relationships. As such, many legal and moral norms are just specific types of social norm.
15One could appeal to the correlated or choreographed equilibrium concept to support this theory.
See Aumann (1974, 1987), and Gintis (2009b, chapter 7) discussing correlated equilibria and their
role in understanding social norms.
16As discussed in many sources, for more on this version, see Skyrms (1996).
17Why is this? Well, obviously, because in every one of those cases each player is playing a best
response to the other player’s best response. Imagine that A thinks B is going to demand 2/3 of
the cake. In that case, A should demand 1/3: demanding less than that would fail to fully use up
the surplus, and demanding more would result in the surplus being wasted. For similar reasons, if
B thinks A will demand 1/3, then his best response will be to demand 2/3. As a result, the pair of
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This basic analysis is somewhat disappointing. It suggests that in order for a
social norm of distribution to exist, something must be done to select one of the
potential equilibria from the possible set. Such equilibrium selection is, I submit,
the function of the law. In deciding which distribution to pick, some moral or
prudential principle will need to be applied by the legal authorities. Which principle
is used is relatively unimportant for present purposes; what is important is that
a principle must be adopted and that any decision about a proposed division of
the surplus must be referred back to that principle. This will always involve a
decision procedure in which the parties ask whether the division is one they could
agree to under conditions of fair bargaining (i.e. away from conditions that might
distract them from their chosen moral principle). The most famous example of such
a decision procedure in modern times is, of course, Rawls’s proposed system of
bargaining from behind a veil of ignorance. The veil of ignorance helps to direct
the bargainers’ attention away from anything that might distract them from Rawls’s
preferred egalitarian principle of distribution (Rawls 1971).

This distributive theory of criminal responsibility begins by noting the double-
edged sword that is involved in the distributive question outlined above. For not only
is there a surplus to be divided among the participants to the bargain, there is also
a correlative burden. And it is this burden that, according to my proposal, forms the
basis of all agency norms.

We can see this if we look once more to the divide-the-cake game. The analysis
undertaken above focused entirely on the distribution of the surplus (the cake itself).
But if we assume that the two players are not simply gifted the cake and, instead,
must combine their resources in order to make the cake, then we see that there is
both a surplus and a burden that must be distributed. After all, both players must
put in some sort of effort when making the cake – e.g. by purchasing or growing the
ingredients or combining and baking the ingredients – otherwise the surplus will not
be obtained.

Therefore, there must be norms dictating how much effort the participants are
expected to expend in order to achieve that surplus. These will be agency norms, and
they will ensure that people bear the effort burden associated with the surplus. This
is the core idea of the agency-norm theory of responsibility, i.e. that responsibility
is not, primarily, a question of whether certain capacities were exercised when an
agent performed an act, but, rather, it is a question of whether it is fair to impose an
effort burden on the agent.

There are two different ways in which we can give meaning to the concept of
an effort burden. The first would be to think of it in a positive sense. From this
perspective, the effort burden is something we must bear in order to achieve the
desired surplus. This is to be contrasted with the negative sense, which views the

fractional demands (2/3, 1/3) is a Nash equilibrium. The same argument can be made for all other
pairs of fractional demands that add up to one.
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burden as one that must be borne in order to avoid the risk of losing the desired
surplus. Because we who live in modern, reasonably well-functioning societies tend
to treat the social surplus afforded to us by the legal system as a given (i.e. as part of
the existing status quo), it might be more natural to think of the effort burden in the
negative sense. That is to say, we think of the effort burden as something we bear in
order to avoid the risk of losing that stability. We can then simply call this the “risk
burden.”

Now that the basic idea of the distributive theory of responsibility has been
outlined, we can proceed to slot it in with our analysis of the responsibility of
abnormal agents. As you recall, the contra-normalcy argument effectively gives
reason to doubt the typical actual-capacity theory of responsibility. As a result, it
leaves us looking for a new theory of responsibility that can support our intuitive
reactions to certain scenarios. It is my contention that the distributive theory
of responsibility can support those intuitive considerations. This can be shown
by presenting a simple formal argument that works from the premise that the
distributive theory is correct to the conclusion that at least some abnormal agents,
such as those in scenarios (a)–(e) above, are responsible for their actions. As
follows:

9. An agent is responsible for an action A, iff the agent bears the burden of
avoiding the risk of A.

10. An agent bears the burden of avoiding the risk of A, iff the avoidance of A is
something we would expect of the agent under conditions of fair bargaining.

11. Therefore, an agent is responsible for A iff the avoidance of A is something we
would expect of the agent under conditions of fair bargaining (from 9 and 10).

12. In scenarios (a)–(e) outlined above in Sect. 21.2 involving abnormal agents, the
respective agents would have been expected to avoid their states of abnormality
(which created the risk of certain criminal acts taking place) under conditions
of fair bargaining.

13. So the abnormal agents in scenarios (a)–(e) are responsible for their actions
(from 11 and 12).

It is important to be clear about what this argument does and does not do. The
argument does provide us with a general theory for assessing when it is appropriate
to hold people responsible for their actions. The theory is distinct from the actual-
capacity theory in that it switches focus away from the status of the agent at the
time of the offense and to the burdens placed on the agent under conditions of fair
bargaining. The argument does not, however, fully answer all questions about the
legitimacy of holding abnormal agents responsible for their actions. The problem is
that premise (12), in particular, seems like nothing more than a bare assertion. We
are forced to ask the deeper question: why exactly is it that we would expect agents
to avoid the risk of those actions that result from the states of abnormality present
in scenarios (a)–(e)?
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21.3.3 The Precommitment Game

We begin to answer that question by developing some relatively uncontroversial
propositions about the temporal nature of agency. These propositions will then be
used to construct an argument that allows us to reach a conclusion about one of the
things we might expect of agents under conditions of fair bargaining.

21.3.3.1 Three Propositions About the Temporal Nature of Agency

The first proposition about the temporal nature of agency is obvious but still needs
to be stated clearly18:

(i) Human agents perdure.

That is to say, when we see an individual human being acting at one moment in
time (t1) and then see him acting at a later moment in time (t2), we see him as the
same human being. Although there are different theories concerning the mechanics
of this perdurance, and although the matter is not uncontroversial, I take it as a given
for the remainder of this chapter.19

The second proposition about the temporal nature of agency complicates the
picture somewhat by saying:

(ii) Although agents perdure, their interests (preferences) can change20 in a manner
that is dependent upon their constitution, their experiences and the particular
context in which they find themselves.

For the purposes of this discussion, we will take a simple example of the
problems that can arise from the change of interests over time. The example involves
addiction, i.e. a short-term interest in gratification that is both (a) antithetical to long-
term interest and (b) dominant over that long-term interest in the short-term. Most
people will be able to think of examples from their own lives but this one involves
the decision to start smoking. The decision to start smoking involves the trade-off of
a long-term interest in one’s future health and well-being against a short-term desire
to smoke. When making the decision whether to smoke in the short-term, one must

18There is a longstanding debate between perdurantists and endurantists concerning the proper
account of persistence through time. I adopt the language of perdurantism here because it is
the position I find myself, conditionally, endorsing. Despite this, I do not think anything I say
here hinges greatly on the distinctions between perdurance and endurance. One could substitute
“perdurance” and “endurance” throughout my discussion. On the debate, see Hawley (2010).
19Since I am rejecting the actual-capacity theory of responsibility, I need not assume any continuity
of personal identity or memory over time. All I need assume is the continuity of the same physical
entity. It is the perdurance of personal identity, as opposed to the perdurance of the same physical
entity that tends to be philosophically contentious.
20“Change” is here taken to include: substitution of one interest for another, elimination or
subtraction of an interest, and addition of an interest.
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Fig. 21.1 The smoking game

take into consideration the fact that one’s future self may be addicted to nicotine
and find itself unable to quit.

We can illustrate this interaction with one’s future self by means of a game tree.
We assume that there are two players (present self, future self) and two actions
(smoke, do not smoke). Your present self gets a payoff of 0 for not smoking in the
short-term, a payoff of 1 for smoking in the short-term but quitting in the long-term,
and a payoff of �1 for continuing to smoke in the future. Your future self, who
likes his/her nicotine, will get a payoff of 1 for smoking and a payoff of �1 for not
smoking.21 That gives us the following tree (Fig. 21.1):

Solving this by means of backward induction, it is clear that your present self
cannot count on your future self to support your long-term interest in health and
well-being. Indeed, your future self, given the opportunity, is always going to choose
to smoke. Thinking about the decision to start smoking in this way should help you
to realize that you are better off if you never start smoking.

This brings us to the third of our propositions about the temporal nature of
agency, which is:

(iii) Treating one’s future self as a (potentially competitive) agent in a strategic
interaction can help one to identify the ways and means for avoiding the
possibility that one’s future self will make decisions or perform actions that
are contrary to one’s long-term interests.

This is the most significant proposition, and it is worth spending some time
exploring its significance.

21This example is taken from Dixit et al. (2009, 52–57).



21 Enhanced Control and Criminal Responsibility 297

Strategists have identified three basic tools that one can use to counteract the
effects of a future self with counterproductive interests: (i) threats; (ii) promises and
(iii) precommitments. A threat is something that punishes a future self for engaging
in counterproductive actions (or for failing to engage in productive actions); a
promise is something that rewards a future self for avoiding counterproductive
actions; and a precommitment is something that a present self can do to eliminate
(or reduce) the possibility of a future self who has the choice or chance to engage in
counterproductive activity.22 The argument here is that abnormal agents can be held
responsible if they fail to avail themselves of viable precommitment strategies that
would have helped them to avoid the risks associated with a state of abnormality.

The classic example of a precommitment strategy in action comes from the story
of Ulysses (or Odysseus) and the Sirens from Homer’s Odyssey. As you no doubt
recall, Odysseus knew that if he heard the Sirens’ song, he would fall under their
spell. In other words, he would enter a state of abnormal agency that had a certain
level of risk associated with it. To enable him to hear their song, without realizing
the associated level of risk, he forced his shipmates to put wax in their ears and to
bind him to the mast of the ship. This way, he was unable to do any harm to the ship.

21.3.3.2 An Argument

We can now use the three propositions about the temporal nature of agency as the
basis for an argument defending the legitimacy of holding people responsible for
actions committed in a state of abnormal agency. The argument runs as follows:

14. Agents (sometimes) have the means at their disposal to reduce the probability
of their future selves engaging in counterproductive actions through the use of
viable precommitment strategies.

15. An agent bears the burden of avoiding the risk associated with A, iff the
avoidance of A is something we would expect of the agent under conditions
of fair bargaining (previous argument).

16. If an agent has the means at his disposal to reduce the risk of A during a future
state of abnormality, then the avoidance of A is something we might expect of
the agent under conditions of fair bargaining.

17. Therefore, an agent might be responsible for A iff he could have reduced the
risk of A through the use of a viable precommitment strategy.

The argument can be applied directly to the scenarios (a)–(e). To take but one
example, Martin the drowsy driver could be said to have failed to avail himself of
an obvious precommitment strategy that would have avoided the risks associated

22More correctly, promises and threats can be either compellent or deterrent. A compellent threat or
promise is designed to encourage (compel) an agent to do something; a deterrent threat is designed
to prevent (deter) an agent from doing something. The classic discussion of this distinction can be
found in Schelling (2008, chapter 2 “The Art of Commitment.”)
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with driving while asleep. The obvious precommitment strategy would have been to
stop driving when feeling drowsy. To stop driving when feeling drowsy is surely
something we would expect of agents under conditions of fair bargaining, and,
so, this can legitimize our belief that Martin is responsible for causing death by
dangerous driving.

That much seems uncontroversial. There are, however, some worries about this
argument. A particular worry arises from the new principle introduced in premise
(16). This principle, when combined with (15), suggests that agents can be held
responsible for the downstream consequences of their failure to avail themselves
of viable precommitment strategies. This raises the question of what counts as a
viable precommitment strategy. Surely, we need to be sensitive to the potential side
effects associated with precommitment strategies when deciding upon whom the
risk burden should fall. Further refinements are thus needed to make premise (16)
fully defensible.

This brings us to something we might call the “generic problem of precommit-
ment”; namely, the problem of hyperbolic discounting.23 This problem arises from
the way in which people seem to value future rewards. It obviously makes some
sense to discount or downplay the value of rewards that will accrue in the future
when compared with rewards that will accrue in the present. But the formula through
which this discounting is performed can lead to significant differences in behavior.
In particular, a hyperbolic discounting formula leads to an inconsistent treatment
of future rewards. Evidence suggests that people do indeed engage in hyperbolic
discounting and so prefer “smaller sooner” rewards when compared to “larger later”
rewards.24

Because of this inconsistent treatment of the future, we experience all sorts
of problems in regulating and controlling our future behavior. This needs to be
incorporated into the analysis of the precommitment problem and responsibility.
The ideally rational agent has consistent preferences over time; the boundedly
rational agent does not. If we are trying to construct a normative system that
encourages people to precommit, we should take into account their biases and
foibles when doing so. In other words, we should be careful not to impose excessive
burdens on people in the effort to avoid risk and achieve social stability. The benefits
of encouraging people to avail themselves of precommitment strategies, i.e. the
volume or magnitude of the risk being avoided, need to be weighed carefully against
the costs of doing the same. This leads me to propose the following refinement to
premise (16) from the preceding argument:

23See Elster (2007, chapter 6) for more on this. See also Ainslie (1992, 2001).
24See Ainslie (2001, chapter 3) for a review of the evidence. See also Loewenstein et al. (2003) and
McClure et al. (2004). McClure’s neurobiological work only supports the idea of quasi-hyperbolic
discounting where preferences are definitely present-biased and follow hyperbolic curves, but some
features of exponential discounting remain.
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16a. Under conditions of fair bargaining, an agent would be expected to avoid the
risk associated with A at T2, if at T1 the following conditions apply:

(i) The agent has the means at his disposal to avoid performing A at T2;
(ii) These means have a reasonably high probability of successfully avoiding

the risk associated with A;
(iii) A has a high probability of risk associated with it or a low probability of

high magnitude risk;
(iv) A failure to encourage precommitment would give rise to moral hazard

(or risk spreading);
(v) Any side effects associated with the available precommitment technique

are outweighed by the risk associated with A.

A word or two must be said about each of these conditions. Condition (i) is
obvious: if it is right and proper to hold agents responsible for the downstream
consequences of their failures to precommit, this can only be because the agents
have the means at their disposal to actually precommit.

Condition (ii) is a sop to the fact that there are no certainties in this world. No
precommitment strategy will have a 100 % guarantee of success, so we must live
with whatever probability assessments we can muster up. Note that this implies that
where objective (frequentist) data is unavailable, subjective (Bayesian) assessments
may have to be utilized.

Condition (iii) introduces a sensitivity to the level of risk that is associated with
the future state of abnormality. If there is a very high probability of some damaging
state of affairs being realized in the future (e.g. as there might be if one drives
while asleep), then it would seem right to expect people to avoid it, provided the
other conditions hold. This is true even if the state of affairs is not too damaging.
On some occasions, however, even a low probability of a highly damaging state of
affairs might be enough to warrant the imposition of a risk burden. For example,
even if the probability of a terrorist attack is low, the magnitude of the damage
associated with such an attack may warrant extra caution.

Condition (iv) introduces a sensitivity to how people react to incentives. This, it
should be noted, is one reason why legal systems seem to have accepted the fact that
agents in states of abnormality can be held responsible for what they do. The worry
in some jurisdictions is that failing to hold such people responsible out of loyalty
to an active-capacity theory of responsibility may encourage others to fail to avoid
(risky) states of abnormality. This, it is felt, is not something that the courts should
encourage.

Condition (v) forces us to consider the side effects that might be associated with
available precommitment strategies. This would seem to be particularly pertinent
when the strategies involve the use of medication or new technologies with unknown
risks and side effects.

It is important, when deciding whether a particular agent should be held
responsible for actions performed while in an abnormal state of agency, to consider
all five of these conditions. To see what this might look like, I offer the following
analysis of the case of Alan the diabetic nurse who forgot to take his insulin



300 J. Danaher

(scenario a). As you recall, Alan subsequently attacked a patient while in a state
of impaired consciousness. Conditions (i) and (ii) obviously hold true for Alan’s
case: he had means to avoid the state of impaired consciousness and those means
had a high probability of success. Whether condition (iii) holds is less obvious, but
I suspect it does, given the facts about Alan’s profession and the conditions of the
people he is entrusted with looking after. Condition (iv) seems to hold because the
population of people who may face similar situations is not insignificant. Finally,
condition (v) would also seem to hold true: although there are side effects associated
with the use of insulin, they would not appear to be such as to outweigh the risks
associated with the impaired state of consciousness. Thus, based on the principle
embodied in premise (16a), Alan is responsible for the actions he performed while
in the abnormal state of agency.

I submit that when (16a) is incorporated back into the previous argument, we
have an argument that explains (i) why it is sometimes legitimate to hold agents
responsible for actions committed in abnormal states and (ii) specifies when exactly
this is legitimate.

21.4 From Normal Agency to Supernormal Agency

In this section I explore the implications of the preceding theory of responsibility
for the cognitive enhancement debate. To set the scene, we must begin by defining
enhancement and distinguishing between its forms. For present purposes, I follow
the earlier definition and describe cognitive enhancement as an improvement in the
functioning of a cognitive system relative to some baseline or statistical average; or,
more exotically, the creation of a new system.25 There is then a distinction to be
drawn between two varieties of enhancement:

(i) Restorative Enhancement (or “Treatment”): when the enhancement tech-
nology or technique is used to restore the functioning of an agent’s cognitive
capacities to a normal state (usually measured against some population-wide
statistical average).

(ii) Supernormal Enhancement (or “Enhancement Proper”): when the en-
hancement technology or technique is used to increase the functioning of an
agent’s cognitive capacities beyond the normal state (measured against some
statistical average).

The discussion over the course of Sects. 21.2 and 21.3 has effectively dealt
with restorative enhancement. The end result of that discussion was to develop a
formal test for deciding whether people can be held responsible for failing to avail
themselves of some enhancement technology that could have helped them avoid a

25Similar to the definition offered by Bostrom (2008).
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future state of abnormality. The question for the remainder of this section is whether
the same test applies to cases of supernormal enhancement.

The concern is that somehow there might be some important, normative or
principled reasons for treating supernormal cases in a distinct or separate manner
from restorative cases. I want to consider two arguments that respond to this
concern.26 The first is what I shall call the “no difference”-argument; the second
is what I shall call the “inverse prisoners’ dilemma”-argument. The first of these
arguments relies on the use of analogies to point out that there is no principled reason
for treating supernormal cases any differently than restorative cases. The second
argument points out that encouraging or demanding supernormal enhancement
might lead to a prisoners’ dilemma-type situation in which an excessive, socially-
disruptive burden is placed on everybody.

21.4.1 The “No Difference”-Argument

The “No Difference”-argument is analogical in form. Since this is a widely studied
form of argument, and since the goal of this discussion is to evaluate an argument
of this form, it will be worthwhile to briefly consider analogical arguments in the
abstract. The appeal here is to the work of the argumentation theorist Douglas
Walton. As Walton points out, analogical arguments have the following form:

(i) Case 1 is similar to Case 2.
(ii) Proposition P is true in Case 1.

(iii) Therefore, P is (probably) true in Case 2.

Walton goes on to point out that there are three key critical questions to be asked
of all such arguments. First, are Case 1 and Case 2 really that similar (i.e. are there
any disanalogies)? Second, is P really true in Case 1? And third, is there a third
case (Case 3) that is similar to Case 1 but in which P is not true (i.e. are there any
counter-analogies)? We will make use of these critical questions in due course.

John Harris’s (2007) book Enhancing Evolution contains, perhaps, the most
emphatic use of analogical arguments in an effort to defend the moral rectitude
of enhancement. Indeed, the book opens with the following analogy (note: it does
not appear in this argumentative form in the text) (Harris 2007, 1–2)27:

18. We do not have any moral objection to schools trying to enhance the cognitive
capacities of their students through different educational programs.

26There are, of course, numerous arguments focusing on the importance (if any) of this distinction.
I limit my focus here in the interests of brevity and relevancy. See the contributions from Lisa
Forsberg and Kirsten Brukamp in this volume for more.
27Harris uses this example as an introduction to the themes of his book. However, I think the
argumentative reconstruction is fair since he employs such analogies throughout his book in an
effort to defend the moral legitimacy (and indeed obligatoriness) of enhancement.
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19. The use of educational programs to enhance cognitive capacities is similar to
the use of, say, genetic reengineering or drugs to enhance cognitive capacities.

20. Therefore, we should have no moral objection to the use of such enhancement
technologies.

This is a good example of how these kinds of analogical arguments work in the
enhancement context. However, it is not a no-difference argument. It simply com-
pares two cases of enhancement. A no-difference-argument, as I define it, needs to
point to a case of restorative enhancement and a case of supernormal enhancement,
argue that there is no principled difference between our moral response to the two
cases and, then, suggest that this applies to all restorative/supernormal comparisons.

Harris does employ a no-difference argument later in his book when he discusses
the use of spectacles and binoculars (again this is a reconstruction, not something
appearing in the original text) (Harris 2007, 19–20):

21. Those who use spectacles are using a restorative enhancement technology;
those who use binoculars (or telescopes or microscopes) are using a supernor-
mal enhancement technology.

22. No one thinks that they cross an important moral divide when they switch from
using spectacles to using binoculars.

23. All cases involving technologies that can be used for restorative and supernor-
mal enhancements are like the spectacle-binocular case.

24. Therefore, there is no important moral difference between restorative and
supernormal uses of enhancement.

No doubt some people would be inclined to dispute this argument. In particular,
they might be inclined to argue that there are significant differences between cases
involving chemical or genetic enhancement and the spectacle/binocular case.28 I will
not pursue these kinds of objections here because my goal is simply to use this as
inspiration for constructing a no-difference argument that is directly relevant to the
present concern with tests for responsibility.

A no-difference argument that is relevant to the responsibility-case will first point
to two enhancement cases (one restorative and one supernormal), in which the same
basic principle or theory of responsibility is used, and then claim that all analogous
cases will use the same basic theory of responsibility. Here is the example we will
use, which builds upon the binocular/spectacle motif that has been established:

25. We would assess the responsibility of a person who needs to wear glasses while
driving in accordance with the distributive theory of responsibility set down
above.

26. We would assess the responsibility of a doctor who needs to use a microscope
to make a diagnosis in accordance with the distributive theory of responsibility
set down above.

28Harris discusses some of these objections and offers what are, to my mind, fairly persuasive
refutations of them.
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27. All responsibility-relevant cases involving restorative/supernormal enhance-
ments are similar to these two cases.

28. Therefore, we would use the same theory to assess responsibility in supernor-
mal cases as we would in restorative cases.

Since this is the version of the no-difference argument that is directly relevant to
the responsibility case, we cannot avoid evaluating it. In doing so, we will make use
of Walton’s critical questions. First, we will ask whether the claims made about the
spectacle and microscope cases are actually true. Second, we will ask whether there
are significant disanalogies between the use of spectacle/microscope enhancement
technologies and other varieties of enhancement technology.

In regard to the first of these questions, I take it to be a relatively uncontroversial
fact that the driver and doctor would be held responsible for the downstream
consequences of their failure to make use of enhancement technologies. I presume
the reader agrees that it would be absurd for the doctor to excuse himself on the
grounds that the microscope is supernormal, not merely restorative in effect. This
might seem to suggest that no further analysis of these cases is needed. But note
that the question is not whether it is true that the individuals in these cases are
responsible; the question is whether the same theory of responsibility is used in
both cases. The answer to this subtly different question is, I submit, “yes.” The
distributive theory that was set down in Sect. 21.3 is flexible enough to cover both
types of case because it assesses whether it might be reasonable to expect an agent to
use whatever means are at his disposal to enhance control over certain future states
of affairs; it does not provide any reason to treat restorative enhancement differently
from supernormal enhancement.

This is borne out when we refer back to some of the original cases that inspired
the development of the distributive theory. For example, it was previously argued
that Martin, the drowsy driver, could be held responsible for the consequences of
failing to stop driving. This was because we felt it was reasonable to expect Martin
to exert enhanced control over his future state of being. Although the net effect of
this was to get Martin to avoid a state of abnormality, it would not seem accurate
to say that this involved a restorative use of enhancement. After all, Martin is, so
far as we are aware, an otherwise cognitively and physically normal human being
(i.e. lying close to the center of the statistical distribution of sleepiness). At the
same time, demanding that Martin stop driving when he feels sleepy is not quite the
same thing as asking him to develop some supernormal faculty of conscientiousness.
Still, it is pushing him in that direction, and the fact that we use the same theory of
responsibility to do this, suggests that premises (26) and (27) are defensible.

The second critical question is whether there is any disanalogy between the
restorative and supernormal cases. Consistent with my answer to the first critical
question, I do not think there can be a categorical reason for not employing the
same theory of responsibility in the restorative and supernormal cases. But I am
open to the possibility that there are some consequentialist or prudentialist reasons
for treating the cases separately, or for treating the supernormal case with more
caution than the restorative case. The inverse prisoners’ dilemma argument, which
I address next, tries to make the case for such differential treatment.
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21.4.2 The Inverse Prisoners’ Dilemma-Argument

The argument presented here is inspired by a recent article by Saskia Nagel (2010).
Nagel’s article presents a set of considerations that urge caution when it comes to
the use and regulation of enhancement technologies. Among these considerations
is an interesting discussion of the (potentially negative) impact of enhancement
on perceptions of responsibility and self-determination. But, despite addressing
the issue of responsibility, Nagel is not – nor would I expect her to be – directly
concerned with tests for criminal responsibility. So to fit with the subject matter of
this chapter, I will simply take parts of her discussion and refashion them into a
seemingly relevant argument.

Before presenting the argument, I need to briefly summarize what Nagel has to
say. She points out that the increased presence of enhancement technologies presents
agents with more options (choices) over the future direction of their lives. Although,
many may think that more choice is a good thing – perhaps on the grounds that it
gives individuals more opportunity to choose their own path to the good life – Nagel
notes that there is a dark side to increased choice.

The dark side has several elements to it. Using the basic concepts of decision-
theory (i.e. viewing decision problems as attempts to navigate a branching tree
of possible choices in an effort to maximize expected utility), Nagel makes two
initial observations: (i) psychological evidence suggests people do not have the
computational resources to perform the maximization calculations required when
there are many choices (Nagel 2010, 111–112)29 and (ii) more choice leads to more
opportunities for regret. Both of these facts indicate that more choice can actually
reduce an agent’s feeling of well-being.

Turning to the issue of responsibility, Nagel notes that not only does more
choice lead to more regret, it also leads to a greater feeling or perception of
responsibility, particularly for one’s failures or shortcomings. Why so? Well, if
one has the opportunity to choose a beneficial path, but one fails to do so, one is
left with the lingering feeling that one “could have done otherwise.” This feeling
becomes more pronounced when, as is the case with enhancement technologies,
we are given the option to not only change our actions, but to change, say, the
particular balance of neurochemicals in our brains (Nagel 2010, 114). In such cases,
we separate ourselves from the neural structures by which we are constituted, and
view those structures as something over which we can exercise control and for
which we have responsibility. In the end, as enhancement technologies become more
pervasive and precise, there will be no part of our lives for which we do not feel we
have responsibility.30

29Discussing evidence suggesting human are satisficers, not maximizers; and that some companies
(e.g. Apple) improved sales by reducing the number of choices available to customers.
30Problems arising from the total manipulability of life are explored in Owens (2007).
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With the increased personal feeling of responsibility may come increased social
pressure (in the form of blame or punishment) to enhance. This would be because
people are no longer thought to have excuses for failure (they had the choice to
enhance after all). This will create a greater burden that people will feel the need
to discharge, but which they may not, in fact, be able to discharge (Nagel 2010,
115–116).

Pulling these thoughts together – i.e. more choice leads to regret, greater feelings
of responsibility, and greater social pressure to enhance – we can construct the
“inverse Prisoners’ Dilemma”-argument. Although the argument is straightforward,
the name might be slightly confusing and so merits some explanation.

As most people reading this will be aware, a Prisoners’ Dilemma (PD) is a
particular type of game (strategic interaction) wherein the incentives are structured
in such a way that rational actors are persuaded to act in a manner that is
counterproductive or mutually destructive. In the classic example, two prisoners are
encouraged to confess to their crimes, despite the fact that remaining silent would
be better for both of them. Similarly, agents making use of a common resource
might have an incentive to pollute or plunder the resource in the interests of short-
term gain, despite the fact that this choice could lead to long-term destruction of the
resource.

What is the relevance of the PD to this discussion? One of the major motivations
behind the distributive theory of responsibility is the belief that without the
imposition of a risk burden on the members of a society, society can end up in a
type of PD.31 This happens because, without the norms of responsibility and the
associated legal institutions, people are not incentivized to avoid certain readily
avoidable types of risk. So, as a result, one of the functions of the system of
responsibility norms is to get society out of a PD by imposing a risk burden. This
leads to what might be called the “normal Prisoners’ Dilemma”-argument in favor
of the distributive theory of responsibility.

The inverse PD arises when there is a runaway incentive to avoid all types of risk.
This could arise for two reasons. First, as Nagel pointed out, it could be the case
that the widespread availability of, and knowledge of the existence of enhancement
technologies that can be used to avoid states of risk lead to social pressure to
enhance. Second, it could be the case that the individual perceives there being some
advantage or gain to be accrued from enhancement.

An analogy to competitive sports lends support for these reasons. Consider,
for example, professional cycling. At least some analyses of blood-doping in that
sport have argued that its prevalence is attributable to the prisoners’ dilemma-style
incentives faced by professional cyclers: they are tempted by the short-term gains of
doping, and they are pressured by the potential losses of not keeping up with their
competitors. The analogy between competitive sports and human society as a whole

31Perhaps the classic example of this, although not discussed in terms of the risk burden, comes
from Thomas Hobbes in Leviathan (1651).
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is not perfect, but there are, I submit, a sufficient number of competitive elements to
human society to make us worry about the possibility of runaway enhancement.

The analogy between competitive sports and human society might really break
down when we consider exactly why runaway enhancement is a bad thing. The
powers-that-be within every sport are free to set arbitrary conditions and restrictions
on those who choose to participate. So, for example, they do not allow cyclists to
participate on motorcycles because the goal is not simply to get to the finish line in
the fastest possible time; it is to get to the finish line in a particular way. The problem
is that the freedom to impose arbitrary restrictions does not apply to society as a
whole. Any restrictions that are imposed must be morally justifiable. And someone
could easily argue that if enhancement can reduce risk, and if a reduction of risk is
generally agreed to be a good thing, then runaway enhancement might be a good
thing.

This is where the inverse-PD-argument begins to show its teeth. The argument is
intended to point out that runaway enhancement is not only a serious possibility –
it is a serious possibility with counterproductive consequences. These would arise
from the fact that the avoidance of all risk is not possible (i.e. the riskless society is
a myth); one can only hope to minimize risk within reasonable boundaries and then
get on with the business of living. To live in a society whose incentives were skewed
in such a way that avoidance of all risk became the primary goal would ultimately
be contrary to our long-term interests.

Bringing this argument to bear directly on the subject matter of this chapter, we
could say that encouraging the use of supernormal enhancements, which would be
used by all members of society not just those with impairments, might create a
society in which avoidance of risk becomes the primary goal. This would lead to the
counterproductive scenario envisaged by the inverse-PD-argument. And, since we
have reason to avoid this scenario, so too do we have reason to treat the restorative
and supernormal cases differently.

What are we to make of this argument? I suggest the following: it certainly
gives us some reason to be cautious about encouraging the use of supernormal en-
hancements. So, to the extent that ascriptions of responsibility under the distributive
theory might encourage the use of such enhancements, there is reason to be cautious
about the use of that theory. But in saying that, I do not believe the argument gives
us any reason to adopt a different theory of responsibility and that, after all, was the
real question being pursued in this section. Why might I believe this?

My contention is that the distributive theory, with the conditions and qualifica-
tions described in Sect. 21.3, has the resources to accommodate the concerns at the
heart of the inverse-PD-argument. After all, the distributive theory does not actually
demand that all possible states of risk be avoided. It says that only those states of
risk for which it is reasonable to expect people to avoid – taking into consideration
the feasibility, costs and benefits of doing so – need be avoided. By taking into
consideration such factors, the distributive theory allows the community to reflect
on the overall desirability of imposing a risk burden and to avoid being caught in
the trap of runaway enhancement.



21 Enhanced Control and Criminal Responsibility 307

In conclusion, then, although there may be reason to be cautious about supernor-
mal enhancement, there would not appear to be any reason to employ a different
theory of responsibility to deal with it.
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