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Introduction 

Twenty-first-century advances in neuroscience have generated novel insights into 
human behavior and cognition, which in turn raise profound ethical, societal, and 
philosophical questions. For example, neuroscience studies about decision-making 
and agency may contradict common paradigms through which moral phenomena 
are typically understood (Decety 2015; Levy 2007). Some neuroscientists have even 
claimed that society needs to radically overhaul its conception of “free will,” going 
so far as to claim that free will is an illusion or nonexistent (Greene and Cohen 
2004; Haggard 2011; Harris 2012; Wegner 2002). Not without controversy and seri-
ous methodological questions (Mele 2014), much of this discussion was prompted 
by studies suggesting that the actual level of voluntary control human beings have 
over their actions may be more limited than previously imagined (Libet et al. 1982, 
1983) or that implicit cognitive processes may thwart conscious and deliberate 
choice (Bargh and Chartrand 1999).

The development and use of novel neurotechnologies based on new insights 
from neuroscience (or generated by sheer serendipity) also call for serious ethical 
analysis. Here, the list of important developments is long and significant: (1) inva-
sive forms of neurostimulation involving neurosurgical procedures such as deep 
brain stimulation (Bell et al. 2009); (2) noninvasive forms of neurostimulation that 
can, in some cases, be developed at home (e.g., do-it-yourself transcranial direct 
current stimulation) (Cohen Kadosh et al. 2012; Wexler 2016); (3) imaging tech-
nologies for understanding brain function (e.g., functional magnetic resonance 
imaging (fMRI)) (Poldrack and Farah 2015); (4) various diagnostic procedures for 
ailments such as Alzheimer’s disease or Huntington’s disease for which no cures are 
in sight (Gauthier et al. 2013); (5) new drugs to be assessed and older drugs which 
can be repurposed for nontherapeutic uses such as cognitive enhancement (Farah 
2015); and a great deal more. 

There are also lingering healthcare- related issues, such as the profound effects of 
poverty on mental health and the impact of stigma on people with neurodisabilities. 
These more clinical concerns represent, for some, perhaps the most fundamental 
issues to be reckoned with (Racine 2010). In sum, that new neuroscience insights, 
neurotechnologies, and profound healthcare issues call for ethical attention in the 
context of basic and clinical neuroscience is uncontroversial. In other words, 
whether these contributions represent a genuine “neuroscience revolution” (Wolpe 
2002) or a mere “evolution” of science and technology does not remove the need to 
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consider what such insights and their implications could mean for society. However, 
it is much less certain that there is a consensus surrounding one of the primary 
responses to these issues: the development of a “neuroethics.”

Neuroethics, now a vibrant area of academic inquiry, has evolved tremendously 
since key North American discussions at the turn of the millennium (Marcus 2002; 
Canadian Institutes of Health Research 2002), expanding upon prophetic, yet often 
overlooked, prior international discussions (Pontius 1973, 1993; Engelhardt 1977; 
Cranford 1989; Bernard 1994; Vincent 1995). Since its inception, contemporary 
neuroethics has raised debates and controversies over its goals, methodologies, and 
status as a field or discipline. Some celebrate its existence, claiming it promises to 
reinvigorate a dialogue between disciplines of the humanities and social sciences 
(e.g., philosophy, anthropology) and the neurosciences (Roskies 2002; Gazzaniga 
2005); others criticize this view for endorsing an ethics they feel is rooted too firmly, 
and wrongly, in biology (Stent 1990; Farah and Wolpe 2004). Still others fault neu-
roethics for having no clear foundations, other than the development of a rather 
servile and uncritical ethics that promotes neurotechnology (Parens and Johnston 
2006, 2007; De Vries 2005, 2007). Another controversy is whether neuroethics can 
be defined and should be developed as an interdisciplinary field (Racine 2010), as a 
full-fledged discipline (Illes and Raffin 2002), or as a subcategory of bioethics 
(Parens and Johnston 2006, 2007; De Vries 2005, 2007). Ultimately, the question of 
what neuroethics is, or ought to be, remains heavily debated—perhaps a sign of a 
healthy and thriving academic endeavor, where different views raise constructive 
dialogue and reveal underlying tensions.

Debates About Neuroethics: Perspectives on Its Development, Focus, and Future 
is the first volume entirely dedicated to the exploration of issues associated with the 
nature of neuroethics itself. It is an effort to reflect on some of the underlying 
assumptions in neuroethics and the implications of those assumptions with respect 
to training and education programs, research activities, policy engagement, public 
discourse, teaching, ethics consultation, and mentoring, to name but a few areas of 
interest. Indeed, in this edited volume, established and emerging neuroethics leaders 
take up the pen to express and debate their views about the development, focus, and 
future of neuroethics. We hope that these exchanges will, without complacency, 
help to both identify strengths and address weaknesses of the goals and activities 
embraced by neuroethics thus far. As neuroethics experiences a new level of growth 
and development, partly due to the creation of large-scale international (e.g., Human 
Brain Project) and national (e.g., BRAIN Initiative, Brain Canada, Japan Brain/
Minds, China Brain Science Project) neuroscience projects, the need to carefully 
consider interpretive, theoretical, methodological, and programmatic aspects of 
neuroethics is essential.

Readers will discover three parts in this book, each individually prefaced by a 
section introduction which gives an overview of the topic and of the contributions 
found in that section. Part I, Development and History of Neuroethics, presents dif-
ferent interpretations of how neuroethics has evolved, as well as different views 
about its nature as a practical and academic endeavor. Readers will become 
acquainted with some key historical facts while they reflect on whether or not there 

Introduction 
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has been a need to develop a distinct neuroethics and what that distinctness might 
imply. Part II, Focus, Theories, and Methodologies in Neuroethics, features contri-
butions that offer different views on the theories that have shaped neuroethics, their 
value, and the guidance they offer. This section stages discussions about relevant 
theories and methodologies for neuroethics as well as their limitations. Part III, The 
Future of Research Programs, Training, and International Neuroethics, offers a rich 
set of contributions examining questions associated with the emergence of training 
programs, trends in neuroethics research, and the topic of the international develop-
ment of neuroethics. Many examples are discussed, providing the reader with infor-
mation about these developments, while engaging in self-reflection about the path(s) 
to take in the future.

In many respects, one of the hallmarks of the contributions in this volume is their 
diversity: diversity of academic backgrounds (e.g., clinical, philosophical, socio-
logical, historical), diversity of styles (e.g., argumentative or narrative, analytic or 
synthetic), and diversity of locations (e.g., United States, Canada, Germany, 
Sweden, Spain, Switzerland, Australia)—although we do acknowledge that even 
more diversity than offered in this volume is a worthwhile aim to continuously and 
vigorously pursue. This diversity will be appreciated by readers seeking both to 
learn about topical neuroethics problems and who wish to reflect on its nature and 
characteristics—with an invitation to contribute to its development as scholars or as 
curious readers in the future. As editors, we have encouraged this diversity and 
solicited experts with different backgrounds to provide their own accounts in their 
own words, thereby hoping to stimulate reflection and encourage constructive dis-
cussion about neuroethics itself. In our opinion, reflecting on what we do in neuro-
ethics and why we do it is fundamental to our work, especially if neuroethics claims 
to be able help science, healthcare, and policy engage in similar and necessary 
self-reflection.
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1Section Introduction: Development  
and History of Neuroethics

Eric Racine and John Aspler

Abstract
In this introduction to the section on the development and history of neuroethics, 
we describe several distinct visions of this area of inquiry and its evolution. 
Accordingly, the following four chapters provide contrasting accounts of neuro-
ethics and its foundations, including in-depth discussions about the merits of its 
existence, and detailed accounts of the key issues that have driven its 
development.

There exist several somewhat competing narratives about the history and develop-
ment of neuroethics (Racine 2010), which makes any attempt to provide a definitive 
or comprehensive account a daunting task; however, neuroethics should not avoid 
such debates about its foundations, even if they might never be settled in their 
entirety. Indeed, perhaps no single account of neuroethics can—or even should—be 
sought or enforced. However, a common thread shared by most accounts is that 
neuroethics explores concerns tied to significant developments in neuroscience, 
neurology, and neurotechnology.

mailto:eric.racine@ircm.qc.ca
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The diversity of views about neuroethics is thrown into sharp relief in debates 
about the novelty and identity of neuroethics. Claims that it is an innovative or 
unique area of inquiry are plentiful, but closer scrutiny of events of fundamental 
importance to neuroethics suggests that it shares a history with the field of bio-
ethics, which has also been heavily shaped by neuroscience. For example, some 
of the Third Reich’s “medical science” concerned neuroscience research (e.g., 
EEG experiments) (Shevell 1999). It is no accident that Leo Alexander, Medical 
Consultant to the Secretary of War and the US Chief Counsel for War Crimes, 
was a neurologist and psychiatrist (Shevell 1996, 1998). Furthermore, Alexander 
was a main contributor to the Nuremberg Code, a key document in the develop-
ment of modern principles of research ethics. As another example, a central 
event that led to the creation of the National Commission for the Protection of 
Human Subjects of Biomedical and Behavioral Research in 1974, which pro-
duced the influential Belmont report in 1978, was the unhappy legacy of thou-
sands of psychosurgeries conducted in the USA (Gostin 1980). In fact, among 
the Commission’s many reports (e.g., on research with fetuses, with prisoners), 
one is entirely dedicated to psychosurgery, including recommendations for more 
restrictive use of the procedure (The National Commission for the Protection of 
Human Subjects of Biomedical and Behavioral Research 1977). Therefore, 
there is a strong case to be made for the interwoven relationship between bioeth-
ics and neuroethics; neuroscience—and its historical precursors—has been a 
key part of the history that sparked the development of both bodies of 
literature.

At the same time, and in spite of these historical links, different scholars have 
put forward arguments suggesting that neuroethics is a distinct field of scholarship 
or practice. For example, Adina Roskies historically captured how neuroethics 
involves an ethics of neuroscience, a neuroscience of ethics and, most importantly, 
promising synergy at their intersection (Roskies 2002). Others have suggested that 
this comprehensive view conflates two distinct areas of scholarship (Farah and 
Wolpe 2004) and that neuroethics should be viewed as a content field of bioethics, 
i.e., one defined by its focus on specific neurotechnologies and areas of neurosci-
ence (Wolpe 2004). Others still have called upon neuroethics to pay more attention 
to clinical issues (Fins 2008) in the spirit of the work of esteemed ethicist-neurol-
ogists like Cranford (Bernat and Anderson 2006) and Bernat (Bernat 2002). 
Influenced by pragmatism, one of the coeditors of this volume has put forth that 
neuroethics has, at its core, the goals of building a community of interest, as well 
as of increasing knowledge and the capacity to respond to the ethical challenges of 
neurological and mental health patients, research subjects, and the societal impli-
cations of neuroscience more broadly (Racine 2010). Obviously, defining the his-
tory, the boundaries, and the foundations of neuroethics is not a straightforward 
task. It may not be a task that can ever be accomplished by a single scholar, 
although individual perspectives will offer greater knowledge and reflection about 
such foundational matters.

E. Racine and J. Aspler
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This first part of this book revisits key arguments in favor of establishing 
neuroethics as a distinct field or discipline, while critical contributions scruti-
nize some of these arguments. In Chap. 2, Nudging Toward Neuroethics: 
Prehistory and Foundations, the famous bioethicist and historian Albert Jonsen, 
who has been a participant in and a witness of major developments in bioethics, 
uses his many decades of professional experience as a lens through which to 
explore how the ethical challenges of twentieth century neuroscience and neu-
rology anticipated the arrival of a “neuroethics.”1 We remain ever grateful for 
Dr. Jonsen’s collaboration and have been profoundly moved by his decision to 
contribute what he foresees to be one of his last scholarly contributions to the 
field of bioethics to this volume. In Chap. 3, The Evolution of Neuroethics, 
Walter Glannon, a philosopher and prolific contributor to neuroethics inquiry, 
provides an overview of key issues that have driven its development throughout 
the twenty-first century—such as neuroimaging, functional neurosurgery, neu-
roenhancement, and disorders of consciousness. In Chap. 4, Toward a Pragmatic 
Neuroethics in Theory and Practice, the engaged physician and pragmatist 
scholar Joseph Fins emphasizes the importance of continuing a shift toward a 
more clinically grounded neuroethics. He unpacks his argument alongside a 
moving testimonial in which he reflects on the struggles he and his family faced 
when a loved one became gravely ill and needed urgent neurological care. 
Finally, in Chap. 5, the celebrated historian of the human sciences Fernando 
Vidal is joined by an emerging bioethics scholar, Michelle Piperberg, for Born 
Free: The Theory and Practice of Neuroethical Exceptionalism. They critically 
examine the arguments and assumptions upon which neuroethics has been built, 
notably the notion of “neuro-exceptionalism.” Reviewing an extensive litera-
ture, they find that a great deal of neuroethics scholarship hinges on the reduc-
tionist and essentialist belief that we are our brains and that this belief is 
problematic for several theoretical and practical reasons. Their analysis is likely 
to provoke further thought, discussion, and debate. Together, these chapters 
present four distinct perspectives on the history and development of neuroeth-
ics; they will engage readers in a first set of important discussions and debates 
about neuroethics and its identity.

1 Albert Jonsen once told a group of scholars at Stanford University that neuroethics should be renamed 
“encephaloethics” (Jonsen 2008). The scholars had been assembled by our friend and colleague Judy 
Illes to discuss the ethics of fMRI-based detection of consciousness, a topic which Jonsen traced back 
to early debates about brain death in the 1950s. He suggested that encephalon (from the Ancient Greek 
ένκέφαλος, meaning literally what is in one’s head) was more precise than the term “neuro” (from the 
Ancient Greek νεũρoν, designating nerves). In his opinion, these debates about brain death marked the 
beginning of modern discussions about the philosophical and ethical significance of the brain with 
respect to issues such as death, organ donation, consciousness, and the meaning of life.

1 Section Introduction: Development and History of Neuroethics

http://dx.doi.org/10.1007/978-3-319-54651-3_2
http://dx.doi.org/10.1007/978-3-319-54651-3_3
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2Nudging Toward Neuroethics: 
Prehistory and Foundations

Albert R. Jonsen

Abstract
As neurological science and its medical application in neurology and neurosur-
gery evolved during the twentieth century, ethical questions began to emerge 
about the relationship between mind and body. This chapter outlines how some 
of the earliest questions, although only slightly noted at the time, anticipated the 
appearance of a new discipline called neuroethics.

2.1  Introduction

The problem posed to any writer of history is where to begin the narrative. An 
 additional problem posed by this assignment is how to write about “neuroethics,” a 
term and a topic of scholarly interest that appeared only very rarely before the 
1990s. I have chosen a starting point and a series of events between the early 1930s 
and about 2002, the year in which a conference was held at which the word 
“ neuroethics” was coined (Marcus 2002). This choice is somewhat arbitrary but not, 
I hope, unreasonable. My strategy to reduce arbitrariness is an immodest one: many 
of these events were ones in which I played a part, sometimes tangential and some-
times substantial. My tactic for writing about “neuroethics” before neuroethics 
existed accounts for my enigmatic, somewhat silly title, “nudging toward 
neuroethics.”

All the events I describe concern the field of human neurology as it unrolled dur-
ing the twentieth century; the events I have chosen pose issues that, had there been 
a “neuroethics,” would likely have been topics for that field. Since the field did not 
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exist formally, these issues, if they were discussed, were given passing notice or 
were noted as problems without solutions or as problems to be tolerated as the price 
of medical progress. One by one, these events “nudged” scholars toward formulat-
ing a field of academic discourse that merits the name “neuroethics.” This chapter is 
a “prehistory,” reporting how certain events and ideas converge toward a recogniz-
able field of study.

I distinguish and comment on three such events: first, Mapping the Brain, that is, 
discerning segments of the cerebral cortex that correspond to mental and physical 
activities; second, the Silent Brain, as in the clinical implications of when no such 
activities can be discerned; and third, the Brain in Living Motion, i.e., scanning 
brain activity using advanced neuroimaging. A final short section, Neuroethics, 
steps up to the edge of the topics treated in the remaining chapters of this book.

2.2  Mapping the Brain

I met Wilder Penfield at the home of a friend in Montreal in 1965. I did not know 
that evening that I was meeting a world famous pioneer of neurosurgery. He and our 
host were both board members of the Vanier Institute, founded by Sir George Vanier, 
Governor General of Canada, to foster family values. Soon after, my host, a profes-
sor of medicine at McGill University, informed me of Dr. Penfield’s preeminence. 
My brief meeting with him provides my starting point for this chapter.

Penfield (1891–1976) was born an American and later became a Canadian citi-
zen. After graduating from Princeton (1913), he won a Rhodes scholarship and then 
completed a medical degree at Johns Hopkins University (1918). During his studies, 
he was mentored by the leading neuroscientists of the era, Sir Charles Sherrington 
and Dr. Harvey Cushing. Penfield was invited to join the faculty of McGill University 
and Royal Victoria Hospital in Montreal, where he created the Montreal Neurological 
Institute in 1934 (Penfield 1977).

Penfield’s primary interest was the treatment of epilepsy: his work centered on 
finding those segments of the brain that seemed responsible for seizures and surgi-
cally excising them. He developed the unique procedure of removing sections of the 
skull under local anesthesia and probing the cerebral cortex with electrodes to find 
the offending tissue. Remarkably, he began to discern a wide range of sensorimotor 
responses to the stimulation. Since the patients were awake, they could report psy-
chological phenomena such as recalled memories, hallucinations, and déjà vu. 
Based on these experimental findings, Penfield created extensive maps of the brain, 
designating the loci related to psychological and bodily function. Versions of his 
maps remain in use today (Penfield 1977).

Penfield deserves a place in the prehistory of neuroethics. His pioneering work 
in associating brain and behavior anticipates the properly ethical questions that will 
be raised decades later, namely, questions about whether the functions of the brain 
involved in motivation and intention, and in making prudential and moral decisions, 
can be directly discerned and controlled. Several authors have recently noted 
Dr. Penfield’s relevance for neuroethics (Fins 2008; Sedney and Bernstein 2014). 
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He had, says Joseph Fins, “a rich ethical sensitivity” (2008). That sensitivity was 
manifested in his consistent concern for the welfare of his patients. He was an active 
participant in the first of a series of academic conferences during the 1960s that 
explored the “great issues of conscience in modern medicine” (Fins 2008; Jonsen 
1998). During what Penfield called his “second career,” he reflected on a most pro-
found ethical problem—one that underlies every neuroethical problem today—the 
relationship between brain and mind. He realized that this was a problem that called 
for explicit engagement between philosophy and science (Penfield 1963, 1975).

2.2.1  Electroencephalography

Penfield was certainly aware of the technique called electroencephalography. It had 
been known since the mid-nineteenth century that the brain emitted electrical cur-
rents. Physical methods to trace these currents by placing electrodes on the skull 
were in use; finding the loci of epileptic seizures was one of the earliest applica-
tions. Penfield’s clinical explorations went beyond these by directly stimulating the 
tissue of the open brain. As I shall show in the section entitled The Silent Brain, 
electroencephalography would lead to major ethical problems, namely, the issues 
associated with therapeutic efforts to eliminate brain waves thought to be noxious 
and the implications of the finding that these brain waves are sometimes absent.

2.2.2  Electroconvulsive Therapy

Neurologists in the late nineteenth and early twentieth centuries believed that the 
electrical properties of the brain could be manipulated to treat psychiatric illness. 
Although application of external electrical current was occasionally attempted, 
drugs were more commonly used to induce seizures for depression, schizophrenia, 
mania, and other conditions. In the 1930s, technology made possible the application 
of strong electrical currents, and “electroconvulsive therapy” (ECT) became a 
widely used tool to treat intractable psychiatric disorders. It appeared to have con-
siderable benefit and few side effects (one of these, amnesia, was considered a ben-
efit, since patients could not remember the violence of the treatment). However, as 
ECT became more widely used, criticism arose.

The debate anticipated a broad ethical problem about informed consent to treat-
ment. ECT was used without consent (indeed, many of the patients were incapable 
of consent). Also, its violent physical effects frightened psychiatric patients and 
could be used as “instruments of terror” to control difficult patients. This aspect of 
ECT was dramatized in Ken Kesey’s novel One Flew Over the Cuckoo’s Nest (1962) 
and the subsequent film (1975). (The menacing “Big Nurse Ratchet” was played by 
the charming actress Louise Fletcher, whom I met at the home of her brother, my 
bioethics colleague John Fletcher.) Many reports were produced by health organiza-
tions (e.g., American Psychiatric Association 1990), and many states passed legisla-
tion limiting its use. Today, ECT remains in use in restricted situations; in those 
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situations, its therapeutic benefits are acknowledged. (My close friend, Yale surgeon 
Sherwin Nuland, was cured of paralyzing depression by ECT as he reports in his 
TED talk (2001).)

2.3  The Silent Brain

The electrical activities of the brain “speak” to those who can read the fluctua-
tions of voltage; what does the silence of those signals mean medically and phil-
osophically? Two historical episodes respond to this question: the first involving 
a technique to “therapeutically” silence a part of the brain and the second, the 
implications of a “dead brain,” whose signals have “turned off” temporarily or 
permanently.

2.3.1  Frontal Lobotomy

In the mid-1900s, neurophysiology located major brain functions in distinct 
 segments of the organ. It was hypothesized that treatment for certain dysfunctions 
might be provided by locating their source in the brain and, in some manner, surgi-
cally modifying them. This had, as Penfield demonstrated, been true of epilepsy. 
Occasional experiments in surgical modulation of brain tissue to treat psychiatric 
illness had been attempted with little success. Then, in the mid-1930s, a Portuguese 
neurologist, Egas Moniz (1874–1955), proposed that depression, anxiety, and other 
debilitating psychological conditions could be addressed by severing the frontal 
lobes of sufferers from the rest of the brain. This could be done by severing the 
fibers that connected the two which would leave the patient unharmed except in 
affect.

Moniz’s work (he directed but did not perform the surgery, since he was not a 
neurosurgeon) quickly caught on; it was replicated and modified around the world; 
it became known as “ice pick surgery,” since fibers were severed by inserting an 
instrument like an ice pick through the nose into the brain. However, scientific stud-
ies to demonstrate efficacy were sketchy and inadequate. The degree of impairment 
to affect was much more severe than anticipated; many patients (like Rosemary 
Kennedy, sister of President Kennedy (Larson 2015)) who were “cured” remained 
for life in institutions.

Frontal lobotomy had fallen into disrepute by the 1960s; there was an unsuccess-
ful movement to recall the Nobel Prize which had been awarded to Moniz in 1949. 
However, many other forms of brain surgery continued to attempt to treat psychiat-
ric disease. In 1974, when the US Congress established the National Commission 
for the Protection of Human Subjects of Biomedical and Behavioral Research, one 
of its mandates was to examine the conditions, if any, under which those procedures 
could be supported with federal funds. This particular mandate arose from the con-
cerns of African-American congressman Louis Stokes that persons of color were 
improperly subjected to such procedures.
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The Commission did not find this to be the case, but did find that almost all psy-
chosurgery lacked scientific merit; only one procedure, amygdalotomy, seemed use-
ful for intractable obsessive-compulsive disorders. The Commission’s report, 
Psychosurgery (1977), was informed by the work of a leading neurosurgeon, Elliot 
Valenstein, whose book Brain Control: A Critical Examination of Brain Stimulation 
and Psychosurgery (1974) had concluded that contemporary psychosurgery was 
nothing more than the discredited lobotomy of the previous decades.

I was a member of this National Commission. We commissioners considered our 
Psychosurgery report an almost total discrediting of the practice. However, for 
some, it was not total enough. The Commission presented its report at a meeting 
held in San Francisco. A local group of psychiatric patients entitled Network Against 
Psychiatric Assault (NAPA, an acronym based on the location of a large mental 
hospital in Napa, California) mounted a demonstration during the meeting and 
forced its adjournment. As a resident of San Francisco, I was advised to have a 
police watch at my home for the duration of the Commission meeting, which was 
moved to the safer confines of the federal building. The episode nudges toward 
neuroethics because it revealed how many of the issues in neuroscience involve 
psychiatric disease and that psychiatric disease raises profound questions about 
human freedom and constraint (National Commission for the Protection of Human 
Subjects of Biomedical and Behavioral Research 1977).

2.3.2  Persistent Coma: Henry Beecher and Pope Pius XII

I met Dr. Henry Beecher at a meeting of the Institute for Society, Ethics and the Life 
Sciences in, I believe, 1975. Unlike my meeting with Dr. Penfield several years 
before, I certainly knew who Dr. Beecher was; everyone working in bioethics knew 
who he was. In title, he was the Dorr Professor of Anesthesia at Harvard University 
School of Medicine. He was also a leading research scientist in his field, and when 
in 1966 he published a paper entitled “Ethics and clinical research” in the New 
England Journal of Medicine (Beecher 1966), he sent shockwaves through the 
world of medical science. He excoriated a score of prominent researchers for uneth-
ical research, primarily for conducting experimental procedures without the consent 
of the subjects, or for subjecting them to unjustifiable risks. Beecher became infa-
mous among his colleagues and famous in the burgeoning field of bioethics. Dan 
Callahan, founder of the Institute for Society, Ethics and the Life Sciences, invited 
him to be a board member. Several years later, I was elected a fellow of the Institute; 
it was at my first meeting that I encountered Dr. Beecher.

The Institute for Society, Ethics and the Life Sciences (later renamed The 
Hastings Center) is a major mark in the history of bioethics. In “nudging toward 
neuroethics,” it is helpful to explain what “bioethics” means. Dan Callahan, a newly 
minted Harvard Ph.D. in philosophy, hoped to stimulate critical examination of 
developments in biological and medical science. In 1969, he collected a small group 
of eager young scholars in a small office in Hastings on Hudson, New York, and 
convinced a larger group of famous scientists and philosophers to serve on an 
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advisory board. Henry Beecher was one of these. This nascent organization began 
to select issues such as genetics, death and dying, behavior control, and population 
control. Scholars from around the country were invited to participate in systematic 
analyses of the ethical problems entailed by scientific progress in these areas. The 
Institute’s journal, The Hastings Center Report, began to appear in 1971.

Callahan explained what he meant by the neologism “bioethics” (a word coined 
but only vaguely defined by the biologist Van Rensselaer Potter (1970)). Callahan 
noted the widespread interest in moral issues raised by the biomedical sciences; 
these concerns had been voiced in general, diffuse terms at many conferences 
(Jonsen 1998). He then proposed that to become a discipline, bioethics must use the 
traditional modes of philosophical analysis—logic, consistency, careful use of 
terms, rational justification of argument—supplemented by sensitivity to feelings 
and emotions, as well as to the political and social influences on behavior (Callahan 
1973). Bioethics should move from a random expression of concerns over advances 
in the life sciences to a structured analysis of its issues. In other words, bioethics 
should become a discipline. Neuroethics similarly will move in this direction, as 
other essays in this volume show.

We return to Henry Beecher’s place in the prehistory of neuroethics; it has two 
acts. In the first, Dr. Beecher is listening to Pope Pius XII addressing a World 
Conference of Anesthesiologists in Rome in 1957 (Kopp 1997). A photo shows him 
standing next to the Pope who had been invited to cast light on a significant moral 
issue facing those specialists who directed care in the newly created intensive care 
units (Pope Pius XII 1959). Advances in respiratory support technology had not 
only brought great benefits, it had also produced a moral paradox: what was the 
moral course of action when a patient was highly unlikely to recover from deep 
coma, yet whose breathing was supported by a respirator? The Pope drew on tradi-
tional moral theology to answer this modern question: there was no moral obliga-
tion to sustain life by “extraordinary means,” that is, means that impose great 
burdens on self or others without compensating benefit (Pope Pius XII 1958).

The Pope was asked a second question: has death already occurred after deep 
trauma of the brain, or did death occur only after complete arrest of circulation (the 
traditional criterion of death)? The Pope declined to answer, saying that this was not 
a question for moral theology but for medical science. To the dismay—or delight—
of his audience, he invited them to invent a clear and precise definition of death. 
Apparently, Dr. Beecher was delighted, because several years later, he gathered an 
ad hoc committee of Harvard medical school faculty to do just what the Pope 
requested. This was the second act in his role as a precursor of neuroethics.

The product of the Harvard ad hoc committee, commonly called The Harvard 
Report, appeared in the Journal of the American Medical Association in 1968 
(Harvard Ad Hoc Committee 1968). Considerable debate over the issue had marked 
the years since organ transplant—particularly heart transplant—had begun. The 
Harvard Report proposed to settle the debates with a papistic “clear and precise 
definition.” However, it complicated rather than clarified. This was suggested in the 
very title “A definition of irreversible coma: report of the ad hoc committee of 
Harvard medical school to examine the definition of brain death.” Was irreversible 
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coma equivalent to brain death? Was “brain death” equivalent to the death of the 
person? In fact, the Harvard Report did not offer any definition of death; it provided 
only operational criteria for recognizing a presumably irreversible coma.

The phrase in the title, “Brain death,” had come into use to designate a neurologi-
cal fact, namely, the silence of brain waves detected by electroencephalography. 
The Harvard Report lists “a flat electroencephalogram … as of great confirmatory 
value” in diagnosing irreversible coma and devotes a long paragraph to its clinical 
features. This technique, while certainly of “confirmatory value,” was of little clini-
cal relevance, since electroencephalography detects a silent cortex but does not 
reach the lower brain stem, which is crucial in determination of death, as we note in 
the following section.

The Harvard Report quickly achieved standing as the accepted definition of 
death in law and in medical practice. But its failure to distinguish firmly between 
“brain death” and “irreversible coma” caused confusion in the widely publicized 
case of Karen Ann Quinlan (1975). Karen, a 21-year-old woman, was found in a 
coma due, apparently, to alcohol and drug ingestion; she was put on a respirator but 
failed to recover consciousness. After some months, her father requested that the 
ventilator be turned off and that Karen be allowed to die. The hospital and doctors 
refused; Mr. Quinlan sought relief from the New Jersey courts. This was granted by 
the Supreme Court of New Jersey. The judicial ruling reviewed in some detail the 
contemporary neurological science but in the end relied on precedent: a person has 
the right to reject medical care and Karen, herself incompetent to do so, could exer-
cise refusal through her father/guardian. Karen’s respirator was turned off; however, 
remarkably, she began to breathe on her own, living another 10 years without any 
sign of recovery from coma (New Jersey Supreme Court 1975).

2.3.3  The President’s Commission: Defining Death

In 1980, the US Congress renewed the National Commission under a new title, The 
President’s Commission for the Study of Ethical Problems in Medicine. The first of 
its mandates was to “study the ethical and legal implications of the matter of defin-
ing death, including the advisability of developing a uniform definition of death” 
(1981). At this point, the Harvard Report, and a variety of conflicting state laws, had 
sown confusion. I was one of two bridge commissioners between the National and 
the President’s Commission. After extensive review and consultation, the 
Commission framed a draft statute called the Uniform Declaration of Death Act in 
its report, Defining Death: “an individual who has sustained either (1) irreversible 
cessation of circulatory and respiratory functions, or (2) irreversible cessation of all 
functions of the entire brain, including the brain stem, is dead” (1981). The 
Commission recommended that this proposed statute be legally enacted in all states; 
for all practical purposes, it was.

The words “including the brain stem” are an unusual bit of anatomy in a legal 
statute, yet they are vitally important. They represent the Commission’s election of 
a “whole brain” view of death. If the brain stem no longer functions, the controlling 
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centers for respiration are lost and the integration between all other bodily functions 
deteriorates. Death occurs then when either the signs of circulation/respiration are 
gone or when the signs of cerebral and brain stem function disappear: these clinical 
signs are two sides of the same reality, loss of physical integrity. An appendix, pre-
pared by a group of leading neurologists, stated the clinical tests for determining 
whether the uniform definition was met: either way, the individual is dead 
(A Collaborative Study 1977).

This formulation resolves any standing questions about the eventual applicability 
of the Harvard formulation to Quinlan’s case. Quinlan was in a form of “prolonged” 
or “persistent” coma,” which can erase consciousness but leave vegetative function 
and should not be called death or irreversible coma (Jennett 2002). As the Quinlan 
court rightly concluded, Karen was not dead: she was a living person with a “silent 
brain”; the ethical question was whether to allow her to die. This question ignited 
the burning ethical debate of the next decade and the topic of another Commission 
report, Deciding to Forego Life-Sustaining Treatment (1983).

Behind the definition of death, then, lay the deep ethical question—perhaps the 
deepest of all ethical questions—what is a person? Should a being who can no lon-
ger process the information that allows for communication and collaboration 
between humans be considered a person, with dignity and rights? A flurry of philo-
sophical opinion attended the Commission’s report, but left this deep question, 
expressed in neurological terms as the “higher brain” formulation of death, open.

2.4  The Brain in Living Motion

Neuroscience is a rapidly evolving field of science in which anatomy, physiology, 
chemistry, genetics, neurology, psychology, and psychiatry unite to explore the 
structure and function of nerve cells, singly and woven into the cables and sheets 
that carry internal and external information throughout the organism. This field of 
science, in which physical structures and processes are so intertwined with psycho-
logical states, touches human experience at almost every point, from emotion to 
intellection, from sexual attraction to religious meditation, from personality to 
culture.

2.4.1  Brain Imaging

The rather silly nineteenth-century pseudoscience called phrenology “mapped” the 
parts of the brain where certain human behaviors were supposed to sit. Bumps on 
the skull over those brain areas supposedly revealed the skull owner’s personality. 
Antique shops still display plaster busts with sections marked on the skull: combat-
iveness, amiability, amorousness, mirthfulness, etc. The idea that a single spot in the 
brain performed a single function persisted until it was possible to visualize dynamic 
activity. Then it became obvious that, although certain large parts of the brain are 
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dominantly associated with certain sorts of activities, every sensation and action and 
thought sets off intricate connections across the organ.

These advances have been propelled by the techniques of brain imaging. The 
functioning human brain, encased in a bony citadel, has resisted invasion until 
recently. Although the occasional bold explorer, such as Wilder Penfield, probed the 
living brain during surgery, only since the development of imaging technology such 
as computerized axial tomography (CAT), positron emission tomography (PET), 
magnetic resonance imaging (MRI), and the more advanced functional MRI (fMRI) 
have investigators been able to see in intricate detail and vivid color the brain at 
work. This latter technique, introduced in 1990, is particularly useful; it captures 
changes in blood oxygen levels, a measure correlated with increased neuronal activ-
ity. Neuroscience can chart the intricate cellular changes that affect and reflect 
behavior. They can go further to pinpoint where and how thought, affection, and 
action arise and respond to environment and external stimuli.

As research subjects (some healthy, some with neurological conditions) recline 
in PET and MRI scanners, they perform various simple tasks. For example, subjects 
may be directed to move a particular finger. When they do, those parts of the brain 
that recognize the words of the command and those that govern physical movement 
are activated. When subjects are invited to move fingers at will, quite different parts 
of the brain, those presumably having to do with choice, jump into sight. These 
technologies have made possible extensive mapping of the enormously complex 
geography of the human brain, revealing brain activity associated with sensation, 
movement, memory, emotion, choice, and thought. “Mapping” may not be the right 
metaphor, since these studies reveal a constantly moving flow of energy that repre-
sents information. They show not a static geography of the brain but a field of vital 
tissue that resculpts itself as it responds to experience. It is more like a movie than 
a map.

2.4.2  Phineas Gage and Brain Damage

A story frequently cited in neuroscience literature provides a striking example of 
the way in which physical brain and psychic life are associated. In 1861, a der-
elict man, Phineas Gage, died in San Francisco. Thirteen years before, Gage had 
been the victim of a freak accident. While supervising railroad construction, an 
accidental explosion blasted an iron bar into his left cheek, through the front of 
his brain and out the top of his skull. Gage lived, his physical capacities intact 
and his cognitive facilities unimpaired with one gaping exception: he became 
incapable of making moral and prudential decisions. Neuroscientist Antonio 
Damasio and his wife Hanna, a neuroanatomist, obtained Gage’s skull and pre-
cisely mapped the path of the bar; it ripped through the ventromedial region of 
his frontal lobe.

Damasio opens his book, Descartes’ Error: Emotion, Reason and the Human 
Brain, with Gage’s history. He writes,
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Gage had once known all he needed to know about making choices conducive to his better-
ment. He had a sense of personal and social responsibility … He was well adapted in terms 
of social convention and appears to have been ethical in his dealings. After the accident, he 
no longer showed respect for social convention; ethics … were violated, the decisions he 
made did not take into account his best interest … there was no evidence of concern about 
his future, no sign of forethought … Intriguing as these questions are, they may not be as 
important as those which surround Gage’s status as a human being. May he be described as 
having free will? Did he have a sense of right and wrong or was he the victim of his new 
brain design, such that his decisions were imposed upon him and inevitable. Was he respon-
sible for his acts? … Gage had lost something uniquely human: the ability to plan his future 
as a social being (Damasio 1994).

After the accident, Gage became irresponsible, disorganized, reckless, although 
still manifesting intelligence and comprehension. He could not generate the power 
to move from understanding a moral situation to making a moral choice. It was 
clear that by ripping through the ventromedial region of his frontal lobes, the bar 
had not only destroyed tissue but an essential feature of his personality, his moral 
consciousness, the ability to guide himself through the complex world of right and 
wrong.

After describing Gage’s lesion and subsequent behavior (as well as several of his 
own patients with similar conditions), Damasio makes a remark that can serve as a 
theme for neuroethics: “the fact that acting according to an ethical principle requires 
the participation of simple circuitry in the brain core does not cheapen the ethical 
principle. The edifice of ethics does not collapse, morality is not threatened and in a 
normal individual the will remains the will” (1994). This is a bold affirmation. What 
are we to say about that elemental concept of ethics, free will, in the light of the 
neurosciences? What do the profound claims, made by philosophers and theolo-
gians and humanists about human dignity, and the assumptions of lawyers and 
judges about culpability and responsibility, mean in the light of comparative and 
evolutionary neuroscience? How should the ethicist look at daily problems of affir-
mation or dereliction of moral duty in the light of neuroscience?

2.5  Neuroethics

With the sciences of brain scanning opening up the moral questions of brain behav-
ior, the leaders of the Dana Foundation of New York decided to host a conference 
exploring these issues. The conference was held in San Francisco in May 2002. The 
University of California San Francisco was a cosponsor; I was invited to serve as 
cochairman. Prominent neuroscientists and philosophers (including Antonio and 
Hanna Damasio) were invited to present papers that would “nudge” the question 
from somewhat ill-defined moral issues into more precisely formulated ethical 
arguments that might deserve the name “neuroethics.”

The other co-chair was the chairman of the Dana Foundation’s Board, journalist 
William Safire. Known for his popular newspaper column about words, Safire 
opened the San Francisco conference with the comment, “We need a new word to 
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identify this field. I suggest ‘neuroethics’.” He ventured a definition: “neuroethics is 
an explanation of what is right or wrong, good or bad about the treatment of, perfec-
tion of, or unwelcome invasion of and worrisome manipulation of the human brain” 
(Safire 2002). Safire was not an ethicist, and his definition calls for ethicists to pro-
vide cogent arguments around his broad invocation of “right and wrong,” “good or 
bad,” “unwelcome,” and “worrisome.”

Several years before the Dana Conference, another journalist produced an excel-
lent layperson’s guide to this emerging field. Rita Carter wrote in the introduction of 
her book, Mapping the Mind “The personal, social and political implications of 
(brain mapping) are awesome, and one of the most serious ethical questions we will 
face in the new century is deciding how this powerful new tool should be deployed” 
(Carter and Frith 1998).

2.5.1  Whither Now?

Carter asks a speculative question about the awesome future. But the awesome turns 
“worrisome” or “unwelcome” in Safire’s terms, when someone actually does some-
thing that changes the world in which we live (e.g., Einstein’s equations informing 
the atomic bomb). On the very day that I finished writing this chapter, The New York 
Times (Taylow 2016) reported that a Chinese surgeon was planning to perform a 
“full-body transplant.” A paraplegic patient is waiting; he would be decapitated and 
have his head attached to a different healthy decapitated body. The article was filled 
with quotations from ethicists in the United States and in China. If the stupendous 
technical obstacles can be overcome, should it be done? One Chinese commentator 
said, “ethically, it’s impossible.” Rita Carter’s “new century” is here and so is neu-
roethics, as the subsequent chapters of the volume will show.
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3The Evolution of Neuroethics

Walter Glannon

Abstract
Neuroethics has rapidly developed as a theoretically rich and practically signifi-
cant field at the intersection of brain science, social science, philosophy, and law. 
This chapter is an analysis and discussion of the most debated issues in neuroeth-
ics as it has evolved over the last 15 years. I take the opportunity to examine 
whether or not a foundational claim about the duality of neuroethics (i.e., the 
ethics of neuroscience and the neuroscience of ethics, as well as their interaction) 
has been a feature of these debates. After noting the most important events in the 
development of this field, I examine ethical issues in four key areas that form the 
core of neuroethics research and discourse: (1) neuroimaging, with a focus on 
incidental findings, brain privacy, and the impact of imaging on normative judg-
ments of moral and criminal responsibility; (2) functional neurosurgery for psy-
chiatric disorders, focused on capacity to consent and patient autonomy; (3) 
cognitive and moral enhancement; and (4) chronic disorders of consciousness, 
with particular attention paid to how prognostic uncertainty can impact life-sus-
taining care. In the case of point four, these issues should be framed by the ques-
tion of what is in the best interests of patients with these disorders, which is 
difficult to know given their neurologically compromised condition. In the con-
cluding section, I speculate on some of the new ethical questions that may arise 
from advances in neuroscience in the future and how these advances may shape 
the continued evolution of debate in neuroethics.
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3.1  Introduction

Neuroethics is an interdisciplinary field at the intersection of the clinical brain sci-
ences of neurology, psychiatry, and neurosurgery, as well as other areas of medicine 
and research such as radiology, cognitive psychology, moral philosophy, philosophy 
of mind, and law. Consideration of the ethical aspects of neuroscience is not just a 
recent phenomenon. One can find references to “neuroethics” at least as far back as 
the 1970s (Pontius 1973), but 2002 was an especially significant year in the evolu-
tion of this field. Conferences held in San Francisco and London, Ontario addressed 
a range of ethical and social issues in neuroscience research and practice (Marcus 
2002; http://publications.gc.ca/site/eng/329536/publication.html). At the San 
Francisco conference, New York Times columnist William Safire broadly defined 
“neuroethics” as “the examination of what is right and wrong, good and bad, about 
the treatment of, perfection of, or unwelcome invasion of and worrisome manipula-
tion of the human brain” (Safire, in Marcus 2002: 3).

Perhaps the most influential event in this same year was the publication of a 
landmark paper by neuroscientist and philosopher Adina Roskies (2002). She 
argued that neuroethics should not be described as a subcategory of bioethics 
because the connections between the brain and behavior, as well as the ability to 
measure and manipulate the brain, raise a novel set of ethical questions. The distinc-
tive nature of neuroethics is also a reflection of the exponential advances in neuro-
science over the last 30 years. For example, functional neuroimaging can display 
brain activity in real time, which may have implications for control of thought and 
behavior.

Roskies drew a general distinction between “the ethics of neuroscience” and “the 
neuroscience of ethics” (2002: 21). The first division of neuroethics includes “the 
ethics of practice,” which takes into consideration the risks and benefits faced by 
patients and research participants whose brains are imaged, or else altered by sur-
gery, drugs, or electrical or magnetic stimulation. It also includes consideration of 
whether these individuals have the mental capacity to give informed consent to 
receive or undergo these interventions. Roskies further divided the ethics of neuro-
science into the “ethical implications of neuroscience,” which aims to “investigate 
the implications of our mechanistic understanding of brain function for society” 
(21). The second division of neuroethics, the neuroscience of ethics, pertains mainly 
to examining the neurobiological bases of moral reasoning and decision- making in 
theoretical and applied normative ethics. While acknowledging that “each of these 
can be pursued independently to a large extent,” Roskies noted that “perhaps most 
intriguing is to contemplate how progress in each will affect the other” (2002: 21; 
See also Farah 2002; Illes 2006; Glannon 2007; Levy 2007; Racine 2010).

One example of overlap between the ethics of neuroscience and the neuroscience 
of ethics is when a patient with a psychiatric disorder, such as schizophrenia or 
major depression, decides whether to accept or refuse an intervention or a treatment. 
The capacity to weigh potential benefits against the risks of the intervention is nec-
essary for the patient to be able to give informed consent. This can be problematic 
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if the disease being treated involves impairment in this capacity that raises questions 
about the ability to consent to the intervention. Paying particular attention to the 
neuroscience of ethics, Roskies asked whether increased knowledge of the brain 
and how it regulates thought and behavior would change our views about moral and 
criminal responsibility. In addition, she raised questions about how information 
from brain scans might be used for lie detection in legal settings and the more gen-
eral implications of this information for privacy and confidentiality. At a deeper 
level, Roskies asked whether future developments in neuroscience would cause us 
to revise our definition of “normal” behavior. She concluded by arguing that neuro-
ethics should not be confined to specialists in neuroscience, philosophy, and law, but 
should include public debate with broad social participation from all members of 
our society in discussing the implications of reading and changing people’s brains.

In this chapter, I analyze and discuss the four most debated issues in neuroethics 
as it has evolved over the last 15 years. First, I consider incidental findings and the 
privacy of brain information as they relate to neuroimaging. Most of this section 
focuses on the limits of neuroimaging and its implications for behavior control and 
judgments of moral and criminal responsibility. In section two, I examine functional 
neurosurgery for psychiatric disorders. I discuss whether patients and research par-
ticipants with these disorders can give informed consent to undergo this type of 
neuromodulation and, if undergone, whether they retain their autonomy. Third, 
I examine cognitive enhancement used to improve the execution of mental tasks 
outside of therapy, as well as moral enhancement to improve a person’s responsive-
ness to the rights, needs, and interests of others. Fourth, I consider ethical issues in 
chronic disorders of consciousness, paying particular attention to prognostic 
 uncertainty and what this might suggest about the care patients with these disorders 
should receive. These last issues should be shaped by the best interests of patients 
with chronic disorders of consciousness, which can be difficult (and in some cases 
impossible) to know given their neurologically compromised state. In a concluding 
section, I speculate on some new ethical questions which advances in neuroscience 
may generate in the future, and how they may shape the continued evolution of 
debate in neuroethics

3.2  Neuroimaging

Neuroimaging has certainly been one of the most discussed technologies in 
 neuroethics, and it may be useful to review the features of different structural and 
functional neuroimaging modalities. The main types of structural brain imaging are 
computed tomography (CT) and magnetic resonance imaging (MRI). CT scans pro-
vide three-dimensional x-rays of anatomical brain features, while MRI measures 
the alignment of magnetic fields in the brain to generate images of neural structures. 
In addition, MRI provides higher spatial resolution than CT and can discriminate 
between gray- and white-matter brain regions.

The main types of functional brain imaging are positron emission tomography 
(PET) and functional magnetic resonance imaging (fMRI). PET measures brain 
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function in terms of different levels of glucose metabolism. With an intravenously 
infused radioactive tracer to detect gamma rays, PET generates images by display-
ing metabolic changes in different brain regions. In contrast, fMRI measures brain 
function by showing differences in the magnetic properties of oxygenated and deox-
ygenated blood (Farah and Wolpe 2004; Roskies 2013a, b).

3.2.1  Incidental Findings and Brain Privacy

Beyond safety concerns about exposing patients and research participants to poten-
tially harmful levels of ionizing radiation in PET and especially in CT, one question 
about imaging in the ethics of neuroscience has been what to do with incidental 
findings (Illes et al. 2006). These are typically unexpected, asymptomatic brain 
abnormalities identified in the context of unrelated clinical care or research, such as 
cysts, aneurysms, or vascular changes. These findings may or may not be indicative 
of actual or probable disease, or a life-threatening condition, and they often warrant 
referral to a neurologist or neurosurgeon for follow-up, although in the research 
context, researchers may not even be trained to identify them at all. Whether people 
with the training to recognize these findings, such as radiologists and clinical neu-
roscientists, should disclose information about abnormalities deemed ambiguous, 
or not clinically significant, may depend on the patient’s or subject’s medical his-
tory, professional guidelines about disclosure, and the unique features of each 
doctor- patient relationship.

A potentially more serious ethical problem is unauthorized third-party access to 
neuroimaging data (e.g., insurers, neuromarketers) (Illes and Racine 2005). This 
would violate the confidentiality shared between a patient and their health-care pro-
vider. The information becomes more difficult to control in a research setting. Here, 
the relationship is between an investigator, or group of investigators, and what may 
be a large number of research participants generating more data. More fundamen-
tally, it would violate privacy of information about one’s brain, which is grounded 
in the principle that what lies within the skull is inviolable and off-limits to anyone 
but the person whose brain it is.

Third-party access should be prohibited as a matter of ethical principle based on 
autonomy and the negative right to noninterference in one’s body and brain. As a 
matter of ethical practice, such access should also be prohibited to prevent third par-
ties from drawing invalid inferences from imaging data to a person’s current and 
future behavior. For example, prospective employers could prejudicially use evi-
dence of clinically ambiguous or benign brain abnormalities to make hiring deci-
sions based on questionable predictions about the risk of the person developing a 
neurological or psychiatric disorder. Prospective insurers could also draw invalid or 
questionable inferences from the data in order to deny medical coverage. As one 
illustration of this problem, in a letter to Nature, an individual who volunteered for 
an MRI brain study reported having to deal with future insurance eligibility after a 
tumor was discovered in his carotid artery to the left of his brainstem. He 
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emphasized the need to include this and other possible consequences of brain imag-
ing in the process of obtaining informed consent from those who volunteer for this 
research (Anonymous 2005).

Other third-party users, like neuromarketers, might also gain access to this infor-
mation and use it to construct erroneous user profiles based on a person’s history as 
a consumer (Ariely and Berns 2010). Among other concerns, some of these profiles 
could result in an unfavorable credit rating that could have a negative impact on a 
person’s purchasing ability and quality of life. Like the case of the MRI study vol-
unteer just cited, this raises another ethical issue regarding the use of neuroimaging 
data.

To prevent these different forms of discrimination and harm, privacy laws must 
be extended to neuroimaging and be duly enforced.

3.2.2  Neuroimaging Limitations and Culpability

Functional imaging has the power to reveal the neural correlates of the cognitive and 
affective processes that enable moral reasoning and decision-making—an important 
development in the neuroscience of ethics. However, there are limitations to what 
neuroimaging can actually reveal about how brain function mediates mental capaci-
ties. These limitations warrant greater caution in interpreting imaging data as evi-
dence of moral and criminal culpability. More than neuroscience itself, neuroethics 
discourse has constructively engaged with the normative challenges surrounding the 
relationship between the brain and behavior.

The technological aspects and limitations of neuroimaging, and the complex 
relation between the brain and behavior, should make us circumspect in making 
these empirical and normative judgments. For example, the blood oxygenation level 
dependent (BOLD) signal in fMRI measures hemodynamic changes, not changes in 
neural activity (Roskies 2013a). Blood flow usually lags several seconds behind the 
neuronal activity that produces it and thus is not a direct measure of this activity. 
There are also problems with the signal-to-noise ratio in fMRI. This is a measure of 
how much relevant information (signal) is corrupted by junk information (noise). 
The ratio is too low in a single scan for it to have neurophysiological value. For this 
reason, images from fMRI have to be averaged over many brains from many studies 
to have any statistical significance. In addition, the fMRI signal cannot distinguish 
between excitatory and inhibitory neural activity. This makes it difficult to know 
whether brain activity indirectly displayed by scans has an enabling or disabling 
effect on cognitive, affective, and motivational states at the mental level.

Images from functional neuroimaging scans are not “snapshots” of events or 
processes occurring in the brain. They are more accurately described as scientific 
constructs than real-time indices of neural activity (Illes and Racine 2005). There 
is thus an inferential distance between images of metabolism and blood flow in 
the brain and what actually occurs at the neural level (Roskies 2008, 2013a). 
There is also the issue of task dependency, focusing on local neural activity 
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associated with the performance of a specific cognitive task. This is often over-
looked and yet can limit the validity of generalized claims about global neural 
activity (Bell and Racine 2009). Even if imaging could provide an accurate 
account of brain activity, there would be an additional inferential distance between 
this activity and our thoughts and actions. Although structural and functional 
brain scans may show correlations between neural activity and behavior, correla-
tion is not causation. The absence of a causal connection between the brain and 
behavior indicates that the former cannot completely account for the latter. A 
recent meta-analysis of fMRI studies raises additional questions about the accu-
racy of fMRI and further widens the inferential gap between data from brain 
imaging and brain activity. The analysis showed a false positive rate of up to 70% 
among researchers interpreting data from fMRI results (Eklund et al. 2016). The 
authors pointed out that spatial autocorrelation in statistical analyses of imaging 
data can lead investigators to “find” brain activity where it does not exist. The 
meta-analysis also reinforces skepticism about the claim that brain function or 
dysfunction alone can offer a satisfactory explanation of whether or to what extent 
we can control our behavior.

Many claims about the brain mediating or determining choice and action are 
based on localized anatomical and functional properties of particular brain regions. 
Yet the reasoning and decision-making associated with behavior control consists of 
sensorimotor, cognitive, affective, and volitional capacities mediated by a distrib-
uted network of interacting brain regions and pathways. These include (but are not 
limited to) the ventromedial prefrontal and orbitofrontal cortex (vmPFC and OFC), 
the anterior cingulate cortex (ACC), limbic structures (e.g., the amygdala), and sub-
cortical structures (e.g., the striatum, the cerebellum).

The neural circuits mediating prudential and moral reasoning and decision- 
making are domain-general rather than domain-specific (Decety et al. 2012; Pessoa 
2013; Decety and Cowell 2015). This complicates any effort to associate a struc-
tural feature or pattern of activity in a particular brain region with an action or pat-
tern of behavior. Even if there were a strong correlation between activity in a 
particular brain region and a person’s decision to act, this would not imply that the 
activity caused the decision. It is possible that the conscious decision causes the 
change in unconscious brain activity rather than the other way around. It cannot be 
known whether changes in blood flow and glucose metabolism as indications of 
brain activity cause or are caused by the mental process of forming and executing 
an intention in action.

By this same line of reasoning, imaging showing brain abnormalities in regions 
associated with reasoning and decision-making cannot prove that a criminal offender 
could not control his actions and be responsible for them. The problem of inferential 
distance between brain-imaging data and behavior partly explains why the evolu-
tion of neuroscience has not resulted in a significant change in the assessment of 
normative judgments of moral and criminal responsibility. In cases where imaging 
can inform these judgments, it is more often less advanced structural imaging than 
more advanced functional imaging that provides the relevant information. 
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Neuroimaging displaying anatomical abnormalities affecting regions mediating 
rationality and inhibitory mechanisms may clarify questions about impulsivity, for 
example, when behavioral criteria alone are ambiguous and inconclusive.

Ultimately, neuroimaging will, at most, supplement and not supplant behavioral 
evidence of the mental capacities necessary for responsibility (Kamm 2009; Schauer 
2009; Vincent 2011; Jones et al. 2013; Glannon 2014). Normative questions about 
how a person should or can be expected to act are conceptually different from 
empirical questions about how the brain functions. What ought to be the case cannot 
be reduced to, explained away by, or directly inferred from what is the case. 
Normative questions about whether a person can control her actions have been and 
will likely continue to be based on assessments of mental capacities grounded pri-
marily in observable behavior rather than structural and functional features of the 
brain (Morse 2006, 2011).

More sophisticated imaging techniques may show stronger correlations between 
neural circuits and the mental capacities necessary for prudential and moral reason-
ing and decision-making. They may have better spatial and temporal resolution and 
be able to reveal subtle brain abnormalities at cellular and subcellular levels (Roskies 
2013b). These techniques may include advanced diffusion tensor imaging (DTI), 
which can detect changes in white-matter volume and connectivity; voxel-based 
morphometry (VBM), which can detect gray-matter changes; diffusion functional 
MRI (dfMRI); and diffusion spectrum imaging (DSI). Still, these advances may not 
provide a conclusive answer to the question of how discrete anatomical and func-
tional abnormalities in local neural circuits might affect the distributed neural net-
works that enable rational and moral agency. What matters for judgments of both 
behavior control and moral and criminal responsibility is not brain processes as 
such. Rather, what matters is whether or to what extent these processes enable or 
disable the mental capacities necessary for control and responsibility. While neuro-
imaging can be one component of an assessment of control, in most cases one’s 
behavior will provide the most reliable evidence of whether one has or is impaired 
in these capacities.

These considerations underscore the limitations of functional and structural neu-
roimaging. Brain scans can elucidate the neurobiological basis of reasoning and 
decision-making, but cannot determine whether or to what extent the brain deter-
mines thought and behavior.

3.3  The New Psychosurgery

The first era of psychosurgery began in Switzerland in the 1890s, with the work of 
Gottlieb Burckhardt (Joanette et al. 1993). But perhaps the most significant portion 
of this era spanned roughly 20 years in the first half of the twentieth century. 
Portuguese neurologist Egas Moniz and neurosurgeon Almeida Lima hypothesized 
that psychiatric disorders such as schizophrenia were caused by abnormalities in 
white-matter tracts in the frontal cortex and their projections to limbic structures 
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(Pressman 1998). Creating lesions in these tracts to relieve psychiatric symptoms 
was the ill-conceived rationale for the prefrontal leucotomy they practiced in the 
1930s and 1940s. American neurologist Walter Freeman and neurosurgeon James 
Watts performed approximately 3500 lobotomies in the United States between the 
1930s and 1960s. These procedures failed to achieve their therapeutic goals and 
often resulted in significant cognitive, affective, and motor impairment in many 
patients. This resulted in widespread public criticism and a backlash leading to 
some ethical reflection. The advent of antidepressant and antipsychotic drugs in the 
1950s, together with the growing recognition of patients’ rights and investigators’ 
duty to protect them, coincided with the demise of these crude procedures.

Functional neurosurgery can be described as the second era of psychosurgery. 
This technique consists in electrical or magnetic stimulation or ablation of neural 
tissue to modulate function in brain regions implicated in neurological and psychi-
atric disorders. Although it began in the late 1980s, functional neurosurgery did not 
fully develop until the first decade of the twenty-first century. In 1987, Alim-Louis 
Benabid and co-investigators used high-frequency electrical deep brain stimulation 
(DBS) of the central thalamus without ablating any neuronal tissue to control motor 
symptoms in a patient with Parkinson’s disease (Benabid et al. 1987; Benabid 
2007). It was also discovered that the technique could have modulating effects on 
mood and motivation. This led some psychiatrists to use it as an experimental treat-
ment for major depressive disorder (Mayberg et al. 2005; Lozano et al. 2008), 
obsessive-compulsive disorder (Mallet et al. 2008), and other treatment-refractory 
psychiatric conditions. MRI-guided stereotactic neurosurgical techniques and more 
precise targeting of dysfunctional neural circuits have improved symptoms for 
many patients and reduced the incidence of neurological and psychiatric sequelae.

Functional neurosurgery is now an established treatment for movement disorders 
such as Parkinson’s disease, dystonia, and essential tremor; however, it remains 
experimental and investigational for psychiatric disorders. In some respects, “psy-
chosurgery” may be an appropriate term, not only for disorders of mood and moti-
vation but also for movement disorders such as Parkinson’s, which often involve 
cognitive and affective symptoms in addition to motor symptoms.

Functional neurosurgery is different from the more traditional structural neuro-
surgery consisting of resecting tumors, clipping intracranial aneurysms, and other 
procedures. The most frequently used functional neurosurgical technique is DBS. In 
addition to its neuromodulating effects, DBS can be used as a research tool to probe 
brain regions mediating motor, affective, cognitive, and volitional capacities associ-
ated with reasoning and decision-making (Lozano and Lipsman 2013). Still, most 
of the ethical issues surrounding DBS pertain to its neuromodulating effects. 
Improvements in the safety of functional neurosurgery in general have enabled 
investigators to meet their ethical obligation of nonmaleficence in protecting patients 
and research participants from harm (Beauchamp and Childress 2012: ch. 5). 
Nevertheless, the technique has resulted in adverse effects—including hypomania, 
mania, and compulsive behavior in some cases (Muller and Christen 2011; Christen 
et al. 2012). These effects may result from not stimulating targeted circuits with the 
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requisite precision, overstimulating them, or from expanding effects on other neural 
circuits. More precise stimulation of circuits at the right frequency has reduced the 
incidence of neurological and psychological sequelae.

Even with a better safety profile and reduction of risk, there remain ethical ques-
tions about whether the psychiatric conditions for which DBS is used compromise 
a patient or participant’s capacity to give informed consent (Rabins et al. 2009; 
Lipsman et al. 2012).These specific questions are an extension of the more general 
question of capacity assessment in medicine (Appelbaum and Grisso 1988; 
Appelbaum 2007). There are also questions about whether a stimulating device 
implanted in one’s brain undermines autonomy, which I will elaborate on below. 
These two ethical questions blur the distinction between the ethics of neuroscience 
and neuroscience of ethics because the neural circuit targeted by the intervention is 
in many cases the source of the capacity to freely decide to undergo it. And yet, it is 
the dysfunctional nature of this source that justifies using DBS to modulate and 
restore it to normal function.

3.3.1  Informed Consent

The cortical, limbic, or subcortical circuits targeted by DBS for psychiatric disor-
ders are associated with the cognitive and affective capacities necessary for consent 
(Glannon 2010; Skuban et al. 2011). These circuits are dysfunctional in these disor-
ders, and the mental capacities they mediate may be impaired by them. They may 
interfere with the patient’s or research subject’s ability to process information about 
the potential benefits and risks of this intervention in the brain.

Mental impairment caused by these disorders comes in degrees. Being affec-
tively and cognitively impaired does not necessarily undermine a person’s capacity 
to rationally process information about DBS, or to voluntarily choose or reject its 
implantation and activation. In conditions that are refractory to other interventions, 
this capacity would not only include consideration of the potential benefits and risks 
of the procedure; it would also include a comparative assessment of the probability 
of adverse neurological and psychiatric events with DBS against the continuation of 
mental suffering and possible suicide without DBS. The risk of suicide and the 
unremitting harm from a treatment-refractory condition can justify participation in 
first-in-human and proof-of-principle trials, as well as more advanced DBS trials, 
even when they entail some risk of harm to the patient or research subject (Lipsman 
et al. 2012).

Still, the severity, chronicity, and treatment-resistant nature of some psychiatric 
and neurological disorders may cause desperation for symptom relief—interfering 
with a rational assessment of risk in DBS (Ford 2009). Some patients with severe 
depression may also have a disregard for their well-being and may fail to adequately 
appreciate or even ignore the risks. They may perceive it as a treatment of last resort 
and have unreasonable or unrealistic expectations about its effectiveness. These 
expectations may be more likely in DBS than in pharmacological of psychological 

3 The Evolution of Neuroethics



28

therapies because patients may believe that stimulating neuronal circuits will get at 
the “root” of the problem (Dunn et al. 2011; Lipsman et al. 2012). This is an exam-
ple of the potential power of brain-based explanations of thought and behavior, 
which can be misleadingly reductive in suggesting that psychiatric disorders can be 
explained entirely in terms of localized dysfunction in neural circuits or particular 
nodes of these circuits. In addition, if the outcome fails to meet their expectations, 
these beliefs could set patients up for psychological harm (over and above what they 
have already experienced from the disorder).

In these respects, the nature of psychiatric disorders could make patients and 
research participants vulnerable in clinical trials testing the safety and efficacy of 
DBS, raising concerns about their capacity to provide informed consent (Bell et al. 
2014). When the patient’s decisional capacity comes into question, a family mem-
ber acting in the patient’s best interests could give proxy consent. This may occur in 
psychiatric disorders such as anorexia nervosa (Lipsman and Lozano 2014; Maslen 
et al. 2015). Otherwise, some form of third-party involvement in the consent pro-
cess may be required when a patient’s decisional capacity and psychological pre-
paredness for the procedure are in question (Laxton et al. 2010) A clinical 
psychologist or psychiatrist not directly involved in the patient’s care or the research 
protocol could confirm that the patient had sufficient mental capacity to make a 
rational and voluntary decision to agree or decline to participate in DBS research or 
treatment.

3.3.2  Autonomy

The idea that a device can control one’s behavior outside of one’s conscious aware-
ness might suggest that they are not the author or source of their mental states and 
actions. It seems that the actions one performs while undergoing DBS are not auton-
omous but generated and sustained by something alien to them. Autonomy 
(autos = self + nomos = rule or law) consists of two general mental capacities: 
competency and authenticity (Dworkin 1988; Taylor 1991; Mele 1995). Competency 
involves the cognitive and affective ability to critically reflect on the mental states 
that issue in one’s actions. Authenticity involves the ability to identify with or 
endorse these mental states following a period of critical reflection. The process of 
critically reflecting on and identifying with one’s mental states and actions is what 
makes them one’s own.

DBS does not undermine behavior control and autonomy—it supports them by 
modulating dysfunctional neuronal circuits that ordinarily generate and sustain 
thought and action. The device does not interfere with but enables critical reflection 
on and identification with one’s mental states. By modulating dysfunctional neural 
circuits, DBS allows the formation and execution of conscious intentions in promot-
ing and facilitating effective agency. Insofar as the stimulating device enables the 
subject to have the mental states she wants to have and perform the actions she 
wants to perform, she can identify it as her own, as an integrated feature of her 
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brain-mind. It is the brain disease, not the brain implant that impairs or undermines 
autonomy.

All behavior is regulated by a balance of interacting conscious and unconscious 
mental and neural processes. When it operates safely and effectively, DBS restores 
this balance through its modulating effects on the brain-mind. Being a “passive 
recipient” of the effects of DBS does not imply that the subject has no control of her 
behavior. Although it operates outside of conscious awareness, the device does not 
replace but restores the patient as the source or author of her actions (Lipsman and 
Glannon 2013). This highlights Roskies’ definition of the “neuroscience of ethics,” 
where the ethical issues pertain to the neurobiological basis of reasoning and 
decision- making necessary for autonomy and informed consent.

3.4  Enhancement: Cognitive and Moral

3.4.1  Cognitive Enhancement

Cognitive enhancement refers to interventions in the brain that improve information 
processing, attention, and concentration for more effective execution of cognitive 
tasks. Its aim is to raise certain cognitive functions above levels considered normal 
for humans (Juengst 1998). While transcranial magnetic stimulation (TMS) and 
transcranial direct current stimulation (tDCS) have been used to enhance some cog-
nitive functions, most cognitive enhancement has been in the form of psychotropic 
drugs (Young et al. 2010; Iuculano and Cohen Kadosh 2013). For example, methyl-
phenidate and dextroamphetamine can increase circulating levels of dopamine in 
the brain and enable people to narrow their focus, sustain attention, and execute 
cognitive tasks more effectively (De Jong et al. 2008). Modafinil can alter sleep- 
wake cycles and enable people to remain focused and continue performing tasks 
despite sleep deprivation (Volkow et al. 2009). Propranolol can have an indirect 
cognition-enhancing effect by reducing the body and brain’s sympathetic nervous 
system response to perceived threatening stimuli. This last drug enables those who 
are anxious about musical performance or public speaking to avoid being distracted 
by a rapid heartbeat or other physical symptoms and remain attentive to the desired 
action (Elliott 2008; Glannon 2011: 129–133). In this section, I will provide specific 
examples of the use of cognition-enhancing drugs and explain their effects in more 
detail.

The ability to alter the brain to improve normal cognitive functions initiated a 
debate on the ethical reasons for and against neuroenhancement roughly 12 years 
ago (Farah et al. 2004). This debate is as lively today as it was then (Jotterand and 
Dubljevic 2016). Studies indicate that a significant number of students and profes-
sionals take drugs to work more efficiently and productively for longer periods 
(Wilens et al. 2008; Heinz et al. 2012). In 2008, the journal Nature published the 
results of an informal survey of its readers (Maher 2008). One-third of the 1400 
respondents said that they had used psychotropic drugs for the off-label 
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non- therapeutic purpose of enhancing their cognitive functions. This has been a 
significant development in the ethics of neuroscience because it involves taking 
psychotropic drugs, not to treat neuropsychiatric diseases, but to improve normal 
mental capacities (Tome 2005). Some of the main ethical issues involve weighing 
the benefits against the risks of enhancement and whether it should be regulated 
(Forlini et al. 2013).

Some studies suggest that methylphenidate enhances executive functions on 
novel tasks, but impairs these functions on tasks that have already been learned 
(Farah et al. 2004). In a recent experiment using transcranial electrical stimulation 
to test the learning and application of mathematic information, researchers found 
that stimulating an area of the subjects’ prefrontal cortex impaired learning new 
information, but enhanced the application of what was learned. Stimulating an area 
of the parietal cortex had the opposite effect, impairing the ability to apply the new 
information (Iuculano and Cohen Kadosh 2013). More troubling is the finding that 
chronic use of methylphenidate to raise levels of dopamine in the brain could result 
in addiction in some susceptible individuals (Heinz et al. 2012).

Taking modafinil once to remain awake for many hours in order to perform a 
cognitively demanding task may not have any adverse physiological effects; how-
ever, repeated use of the drug could cause hyper-activation of the stress response 
and disturb the feedback loop that regulates stress and relaxation responses in the 
sympathetic and parasympathetic nervous systems (Volkow et al. 2009). Moving 
between sleep and attention states is an adaptation to the environment. If the brain 
is in a constant state of attention, then some regions mediating cognition may 
degenerate from being overloaded with information (Zhang et al. 2014). In this 
regard, unnecessary wakefulness can be more problematic than unnecessary sleep. 
Constant manipulation of circadian rhythms and sleep-wake cycles with modafinil 
could cause these cycles to become dysfunctional and interfere with one’s ability 
to adapt to one’s natural and social environment (Zhang et al. 2014). Like methyl-
phenidate, some studies have shown that modafinil can increase circulating levels 
of dopamine in the brain and can lead to addiction in susceptible individuals 
(Volkow et al. 2009).

In addition, most studies indicate that those with greater cognitive capacity tend 
to benefit less from cognition-enhancing drugs, while those who are worse off on 
this scale tend to benefit more. All of the studies also suggest that enhancement may 
involve trade-offs: improving some cognitive functions through drugs or stimula-
tion may impair others (Farah et al. 2004; De Jong et al. 2008). Moreover, chronic 
use of these drugs may have deleterious effects on normal brain functions. Any use 
of “cognitive enhancement” thus warrants qualification, both in terms of net 
improvement in overall cognitive function and the risk of adverse physiological 
effects.

Assuming that cognition-enhancing drugs were safe and effective, some would 
object to enhancement on the grounds that it would exacerbate social and economic 
inequality. For example, enhancement could work against a system of justice based 
on fair equality of opportunity to obtain social goods (Rawls 1971; Daniels 1985). 
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It may seem unfair that those who are naturally cognitively better off could use 
drugs to enhance their capacities to gain an even greater competitive advantage in 
securing positional goods, such as an elite university education or lucrative jobs. 
However, these capacities are already enhanced when parents arrange for private 
tutors for their children and send them to private schools, or when athletes employ 
private trainers. Drug-induced cognitive enhancement is only one example of a 
broader spectrum of enhancement.

The ability to improve one’s mental capacities pharmacologically may also 
reflect income inequality. Those who lack the financial means to purchase these 
drugs do not have the same opportunity as others who can afford them. The cog-
nitively worse off may also lack the sophistication to persuade physicians to pre-
scribe enhancers for them, quite apart from whether this practice would be 
consistent with medical professional codes of ethics (Forlini et al. 2013; Synofzik 
2009). This may generate an unjust situation in which not everyone who could 
benefit from the drugs would have access to it. But if cognition-enhancing drugs 
were available to all, and if the positive effects of the drugs were greater among 
the cognitively worse off than among the cognitively better off, then enhancement 
practiced on a broad scale would not likely result in greater social inequality. The 
issue is not whether some people are better or worse off than others as such, but 
where their cognitive functions lie with respect to an absolute baseline of these 
functions. There would probably be no levelling down of the better off either if the 
drugs resulted in modest improvement in their mental capacities without signifi-
cant adverse effects. Yet because differences in cognitive ability are only one 
aspect of opportunity and well-being, pharmacological enhancement of this abil-
ity would not support the stronger claim that it would reduce social inequality. 
The point here is not that enhancement should not be permitted, but that its overall 
social effect would likely be limited.

If one decides to take a drug to enhance one or more of one’s cognitive capaci-
ties, social and individual factors may influence whether or to what extent one’s 
goal is achieved. These may involve the circumstances in which one takes the drug 
and whether one makes good use of the increased capacity. Psychopharmacological 
enhancement is just one form of enhancement designed to increase individual and 
collective levels of well-being. Whether it has these effects will depend on a com-
plex set of biological and nonbiological factors, such as drug metabolism and the 
social circumstances in which one lives.

3.4.2  Moral Enhancement

Moral enhancement aims to improve people’s capacity to recognize reasons for 
respecting the rights, needs, and interests of others and to react to these reasons by 
performing appropriate actions (Fischer and Ravizza 1998). The moral enhance-
ment debate extends and further develops the cognitive enhancement debate; how-
ever, it also raises a distinct and more controversial set of ethical questions. Citing 
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threats to human survival via the potential use of weapons of mass destruction, the 
effects of climate change, and the failure of education and political institutions to 
defuse these threats, Ingmar Persson and Julian Savulescu have defended what they 
call “moral bioenhancement” (2008, 2012; Douglas 2008). They claim that this 
could be a complement to traditional means of motivating people to act morally in 
addressing and ideally resolving the “predicament of humankind” (2012: 2). 
Morally enhanced actions would balance deontological considerations of treating 
individuals as ends in themselves and not merely as means (Kant 1785/1998) with 
consequentialist considerations of acting to bring about outcomes that decrease 
harm and increase human welfare (Mill 1863/1987). In addition to the threats men-
tioned by Persson and Savulescu, moral enhancement would aim at preventing or 
reducing the incidence of harm from genocide, ethnic conflict, civil war, and eco-
nomic inequality. Questions such as whether psychotropic drugs could enhance our 
moral disposition and whether the voluntary or compulsory use of these drugs could 
be justified are further examples of overlap between the ethics of neuroscience and 
the neuroscience of ethics. An answer to the first question would depend on an 
answer to the second, insofar as moral enhancement would be achieved through 
pharmacological means.

Neuroscientific studies have shown that rational and moral decision-making are 
enabled by both cognition and emotion—as integrated and interacting systems 
rather than separate processes mediated by distributed networks in the brain (Decety 
et al. 2012; Decety and Cowell 2015; Liao 2016). To be effective then, any form of 
moral enhancement would have to target networks mediating cognitive-emotional 
processes. The use of certain psychotropic drugs has been proposed as a possible 
way of modulating these networks and improving moral behavior. But there are 
reasons to be skeptical of the idea that administering or taking a psychotropic drug 
targeting neural circuits could have this effect.

One study has shown that the selective serotonin reuptake inhibitor (SSRI) 
citalopram increases harm aversion in healthy subjects. The main author of this 
study, neuroscientist Molly Crockett, claimed that “these findings have implica-
tions for the use of serotonergic agents in the treatment of antisocial and aggres-
sive behavior” (Crockett et al. 2010: 17437). She is more circumspect about the 
behavior- modifying potential of these drugs in a more recent paper: “Most neu-
rotransmitters serve multiple functions and are found in many different brain 
regions … serotonin plays a role in a variety of other processes … and there are at 
least 17 different types of serotonin receptors that produce distinct effects on neu-
rotransmission. Thus, interventions … may have undesirable side effects, and 
these should be considered when weighing the costs and benefits of the interven-
tion” (Crockett 2014: 370). Differences among people in how neurotransmitters 
influence the activity of brain circuits and how altering neurotransmitter levels 
might influence this activity suggest that there would be different effects on the 
behavior of healthy people taking SSRIs, including no effects at all. How increas-
ing levels of these substances would influence the cognitive-emotional processing 
in moral reasoning is unclear (Crockett 2016; Oliveira-Souza et al. 2016). While 
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the activity of neurotransmitters plays a critical role in regulating activity in these 
circuits and the mental processes they sustain, neural and mental functions are 
influenced not just by neurotransmitters, but by the effects of genetic, endocrine, 
immune, and environmental factors on these substances as well. The capacity for 
moral sensitivity depends on more than the function of a particular neurotransmit-
ter. Increasing harm aversion would not imply a corresponding increase in the 
capacity to be more attentive to the needs of others. For example, it would not 
necessarily enhance the motivation to act in response to these needs along with 
awareness and may incline one to refrain from acting in this way by reducing the 
motivation to perform beneficial actions. Specifically, stimuli perceived as aver-
sive would more likely inhibit one from performing these actions than incline one 
to perform them.

Other researchers have claimed that the neuromodulating effects of the neuro-
peptide oxytocin may have the greatest potential as a morality-enhancing agent. 
Oxytocin plays a critical role in social cognition and is associated with inhibition 
of the fear response to social stimuli. Increasing levels of oxytocin in the brain 
through intranasal administration could reduce fear and increase trust and social 
cooperation. Yet any positive social effects of oxytocin may be more local than 
global and limited to particular groups, with negative effects more likely to occur 
outside the scope of these groups (Bartels 2012). Studies show that this neuropep-
tide facilitates social bonding, but also produces non-prosocial effects that may 
have evolved to promote offspring survival (Hurlemann and Scheele 2016). 
Specifically, oxytocin may promote antisocial rather than prosocial behavior on a 
broad scale by strengthening a person’s bonding and identification with an in-
group, as well as the perception of those in out-groups as competitors or threats. 
It could promote, rather than prevent or reduce, aggression between individuals 
and groups.

It would be an oversimplification to claim that increasing the level of a psychoac-
tive substance alone would make one less self-regarding and more other-regarding. 
Moral behavior is a function of multiple biological, psychological, and environmen-
tal factors including brain function, incentives, and social cues, not just neural 
chemicals and circuits. It is a disposition that depends on factors both inside and 
outside of the brain. The idea that pharmacological neuromodulation alone could 
enhance moral behavior fails to appreciate the complexity of human moral psychol-
ogy (Agar 2014; Wiseman 2016).

Another challenge with moral enhancement would be reaching public consensus 
on which moral theory should drive it. Such a theory would have to accurately 
reflect the psychology behind our actions, as well as the reality of how we act. But 
we do not have a very good understanding of what motivates people’s behavior. 
Most people are not altruistic and do not typically act from other-regarding inter-
ests. The most plausible theory might be one based on a lower common behavioral 
denominator—rational self-interest—and thus be some version of social contract 
theory (Hobbes 1651/1987; Gauthier 1986; Harris 2016: ch. 11). It might be based 
on rational choice and promote social cooperation for mutual benefit. Each person 
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could give up some of their self-interest by cooperating, but all would be better off 
by doing this. This would be consistent with deontological considerations of indi-
vidual rights and consequentialist considerations of acting to bring about the best 
outcomes.

Assuming that there could be public consensus on adopting a social contract 
theory as a foundation for a moral bioenhancement program, though, there would be 
problems with implementing and sustaining cooperation. If less than a critical mass 
of people decided to cooperate by enhancing their moral sensitivity, then the goals 
of reducing collective harm and increasing well-being would not be achieved. Many 
would refuse to enhance for a variety of reasons. In a scenario where a majority 
enhanced and a threshold of cooperation had been reached, some would calculate 
that they could refuse to enhance and free ride off the cooperation of others without 
sacrificing any self-interest. Those who engaged in the most harmful behavior and 
had the greatest need for moral enhancement would take advantage of this situation 
for their own maleficent ends. In light of the likelihood of voluntary enhancement 
failing to achieve its goals, Persson and Savulescu state that moral bioenhancement 
should be obligatory: “safe, effective moral enhancement would be compulsory” 
(2008: 173, 2012a, b).

Even if one believed that safe and effective moral bioenhancement should be 
compulsory for all citizens in a liberal democratic society, there would remain 
the daunting task of enforcing compliance. This would require different levels of 
coordinated social and political action. It would also assume the moral integrity 
and public acceptance of those empowered with overseeing this task. This may 
assume too much. As John Harris asks, “who guards the guardians?” (2016: 105). 
More fundamentally, assuming that compulsory moral bioenhancement signifi-
cantly reduced harm, it would come at what many would consider an unaccept-
able cost: it would leave no space for freedom. For some, the magnitude of actual 
and potential harm resulting from voluntary action might be significant enough 
to justify imposing limits on our actions. For others, no amount of harm from 
these actions could justify such limits. Compulsory moral bioenhancement would 
undermine the freedom of choice necessary for moral responsibility, praise, and 
blame. Without the ability to choose among different courses of action—good 
and bad, right and wrong—we would no longer be moral agents. Some might 
equate moral bioenhancement with moral progress insofar as it reduced harm 
among humankind. Yet harm reduction alone would not be sufficient for a robust 
conception of moral progress. Indeed, depriving people of their agency through 
compulsory moral bioenhancement would eliminate the “moral” in moral prog-
ress. Our actions would not be our own, but the products of brain-altering inter-
ventions forced on rather than chosen by us. The main ethical question is whether 
individual freedom to perform harmful, even evil, actions could be overridden by 
collective interest in reducing and preventing harm. There may be an intractable 
conflict between individual and collective values on this question. This turns on 
a larger question at the intersection of the ethics of neuroscience and the 
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neuroscience of ethics: whether or how we should intervene in the brain to mod-
ify human behavior.

3.5  Chronic Disorders of Consciousness

3.5.1  Diagnostic Criteria

The most broadly discussed area in the ethics of neuroscience in the last 16 years 
has been chronic disorders of consciousness. These disorders result from different 
types of brain injury and involve ethical questions related to diagnosis, prognosis, 
and which forms of care would be in patients’ best interests (Fins 2005, 2015). 
There are three chronic disorders of consciousness: coma, the vegetative state (VS), 
and the minimally conscious state (MCS). These are distinct from shorter-duration 
disorders of consciousness such as epilepsy or longer-duration disorders of con-
sciousness such as hemispatial neglect—conditions which neuroethics has long 
neglected given its perhaps narrow conception of these kinds of disorders.

Following severe brain injury from trauma, anoxia due to cardiac arrest, or infec-
tion, some people lose consciousness and fall into a coma. This state is character-
ized by a lack of arousal and awareness in the form of complete unresponsiveness 
(Plum and Posner 1966). Brainstem reflexes and autonomic functions are intact, but 
integrated cortical function is absent. Some comatose patients regain full arousal 
and awareness, usually within 2–4 weeks of brain injury. Others eventually lose all 
brain functions and die. Still others progress from coma to a VS in which they show 
arousal in sleep-wake cycles, but are not aware of their self or their surroundings 
(Jennett and Plum 1972; Multi-Society Task Force on PVS 1994). The VS has also 
been described as unresponsive wakefulness syndrome (UWS) (Laureys and Boly 
2012). Many neurologists consider a persistent VS to become a permanent VS 3 
months after an anoxic brain injury or 12 months after a traumatic brain injury. 
Permanent VS patients have no possibility of recovering any degree of awareness. 
Some persistently vegetative patients progress to the MCS, in which they have vary-
ing degrees of awareness. This depends on the extent of intact thalamic-cortical 
connectivity and axonal connectivity in white-matter tracts of the brain (Fins 2015: 
ch. 8). The MCS is characterized by overt unresponsiveness despite intermittent 
evidence of awareness (Giacino et al. 2002; Bernat 2009). Awareness may be con-
firmed by inconsistent but reproducible neural responses to stimuli such as verbal 
commands through EEG or fMRI. Emergence from the MCS is defined as the 
recovery of reliable and consistent responses displaying the ability to communicate 
with others.

The MCS became a diagnostic category in 2002 (Giacino et al. 2002). 
Distinguishing the MCS from the VS was significant because the greater degree of 
integrated brain function in minimally conscious patients suggests a more favorable 
prognosis and possible recovery of some cognitive and motor functions (Fins 2015: 
ch. 8). The incidence of misdiagnosing minimally conscious patients as vegetative 
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is alarmingly high—around 40% (Bernat 2009). Adrian Owen and co-investigators 
drew attention to this problem in a study using fMRI to show that a woman with a 
traumatic brain injury presumed to be vegetative was covertly aware (Owen et al. 
2006). Her minimally conscious state was confirmed by activation in cortical 
regions when she was asked to imagine performing certain activities around her 
home. The diagnostic difference between the VS and the MCS has prognostic impli-
cations that bear on decisions about care for patients in the second group and the 
need for research that might lead to therapeutic interventions.

3.5.2  Prognostic Uncertainty

A mistaken diagnosis of a patient as permanently vegetative rather than minimally 
conscious could lead to withdrawal of life-sustaining artificial nutrition and hydra-
tion. By causing the patient’s death, this action could preclude interventions that 
might restore a greater degree of cognitive and motor functions. These interventions 
could include psychotropic drugs or deep brain stimulation to unlock thalamic- 
cortical connectivity disrupted by brain injury.

Nevertheless, the general prognosis of these patients is fraught with uncer-
tainty (Bernat 2016). The period over which a patient may recover cognitive and 
motor functions can vary from weeks to months to years. There is considerable 
variability among these patients in the extent of recovery (Fins 2015: ch. 8). The 
degree of intact neuronal connectivity alone may not be predictive of long-term 
outcomes. In fact, while there have been a few cases of patients receiving the 
drug zolpidem or DBS who have recovered a significant degree of cognitive and 
motor functions, there have been no cases of patients who have recovered these 
functions to pre- injury levels (Luaute et al. 2010; Sen et al. 2010; Magrassi et al. 
2016). More specifically, some studies have shown that thalamic stimulation has 
resulted in some improvement in arousal, according to the Coma Recovery Scale, 
and reduced limb spasticity in some patients in the VS and MCS. In a recent 
study, however, “none of these patients returned to a fully conscious state” 
(Magrassi et al. 2016: e1). In 2010, the authors of one review of DBS for disor-
ders of consciousness concluded: “Current research is extremely limited both in 
the number of patients studied, as well as the clinical situations in which to best 
consider the application of DBS therapy. Hence, no definitive conclusions can be 
made based on current data regarding whether to attempt DBS therapy, or even 
in which patients it would be most beneficial” (Sen et al. 2010: 5). It cannot be 
predicted whether different forms or targets of neuromodulation might restore a 
significant degree of cognitive and motor control for these patients in the near 
future.

One question that has been raised in the neuroethics literature is whether it is 
better to be minimally conscious than vegetative (Kahane and Savulescu 2009; 
Wilkinson and Savulescu 2013). Some studies have indicated that MCS patients can 
experience pain, which is less likely among VS patients because they have less 
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neural integration in regions constituting the “pain matrix” (Boly et al. 2008). Even 
if analgesics can control pain, MCS patients may have a level of awareness high 
enough to be conscious of their mental and physical limitations and functional 
dependence on others, which could cause them to suffer. Whether they are better off 
may depend on whether interventions could increase axonal and thalamic-cortical 
connectivity and result in meaningful recovery of cognitive and motor functions and 
emergence from the MCS. This could offset any pain or suffering they might experi-
ence while minimally conscious.

Because of their inability to communicate verbally or gesturally, it can be diffi-
cult if not impossible to know what the experience of being covertly aware is like 
for these patients or their quality of life. When they are in this state, it cannot be 
known what their best interests are or which treatments would be consistent with 
these interests. EEG and fMRI may reveal that they are aware, but not what it is like 
for them to be in this state. Brain-computer interfaces (BCIs) have enabled some 
patients with locked-in syndrome to express their attitudes about quality of life 
(Birbaumer et al. 2008, 2014). It may also be possible for them to express wishes 
about treatment, including life-sustaining treatment. But these patients are fully 
conscious, with most if not all of their cognitive capacities intact. This may enable 
them to process the semantic information necessary to communicate through a 
device when they are unable to do this by ordinary means. In contrast, the cognitive 
impairment in most MCS patients may preclude them from communicating through 
a BCI. They might not be able to express their wishes about life-sustaining treat-
ment or give informed consent to continue or discontinue it. Theoretically, a surro-
gate could give proxy consent on the patient’s behalf, though the high stakes of 
withdrawing treatment may rule out anything other than a clear expression of an 
informed and considered judgment from the patient. Still, assuming that they are 
acting in their best interests, surrogates could give proxy consent to allow these 
patients to participate in research aimed at developing therapies for them (Farisco 
et al. 2014).

Given the severity of their injury and the judgment that they are worse off than 
other patients with other conditions, some would claim that priority in medical 
research should be given to conducting a sufficient number of clinical trials to test 
the safety and efficacy of potential therapeutic interventions for MCS patients. The 
claim would be driven by a principle of justice whereby priority should be given to 
the worse off (Rawls 1971: 40–45). It would be supported by the severely debilitat-
ing consequences of anoxic and traumatic brain injury and the large number of 
patients with this disorder of consciousness.

It has been estimated that there are between 250,000 and 300,000 patients with 
disorders of consciousness lingering in long-term care facilities in the United 
States alone (Fins 2015). Those with more integrated brain activity and the poten-
tial for some degree of functional recovery may be appropriate candidates for 
clinical trials. These might involve attempts to replicate a technique used in an 
earlier case, where stimulation of the central thalamus to “unlock” the mesolimbic 
circuit and thalamic- cortical connections in an MCS patient restored some degree 
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of cognitive and motor function (Schiff et al. 2007; Fins 2015: ch. 15). This poten-
tial therapy could justify providing more funding for the research. Priority to the 
medically worse off is not absolute, however. It is conditional on outcomes of 
interventions aimed at meeting the greater needs that justify priority. Whether 
more resources should go into research testing potential therapies for patients 
with chronic disorders of consciousness than research for other conditions would 
depend on the probability of the research leading to significant functional recov-
ery in these patients. A claim of priority for this group could be weaker if the 
research did not yield promising results. The strength or weakness of the priority 
claim would also depend on how outcomes of research into potential therapies for 
MCS compared with outcomes of research into therapies for other medical condi-
tions. These are open questions that need to be addressed at both medical profes-
sional and health policy levels.

3.6  Conclusion: Future Directions

Ethical questions generated by the ability to measure and intervene in the brain will 
continue to be debated by neuroscientists, legal theorists, social scientists, philoso-
phers, and the general public. New technologies may generate new questions beyond 
those I have discussed in the four previous sections about neuroimaging, functional 
neurosurgery for psychiatric disorders, cognitive and moral enhancement, and 
chronic disorders of consciousness. The ethical questions raised by these technolo-
gies can be framed in terms of the duality between the ethics of neuroscience and 
the neuroscience of ethics.

Arguably, the most rapidly advancing and ethically challenging area of neurosci-
ence is neuromodulation in general and neural prosthetics in particular. Unlike inva-
sive forms of neuromodulation, such as DBS, noninvasive neuromodulating 
techniques can change neural tissue and circuits while avoiding the risk of intracra-
nial surgery. These techniques may lead to more favorable risk-benefit ratios for 
patients and research participants. They include optogenetics, which uses light to 
activate or inhibit targeted cells in the brain (Deisseroth 2015), and focused ultra-
sound as a “cleaner” form of lesioning brain tissue (Lipsman et al. 2013). Yet 
because these are novel interventions, it will be some time before the actual benefit 
and long-term risk can be known.

Existing techniques such as transcranial magnetic stimulation (TMS), repeated 
transcranial magnetic stimulation (rTMS), and transcranial direct current stimula-
tion (tDCS) involve less risk. But the current from these techniques may not pene-
trate deeply enough into all subcortical regions implicated in neurological and 
psychiatric disorders (Rossi et al., 2009). Microelectrode chips implanted in motor 
and parietal cortices may enable people with extensive paralysis to translate neural 
signals into moving a computer cursor or robotic limb (Hochberg et al. 2006, 2012). 
As mentioned in the preceding section, BCIs may enable individuals who are ver-
bally or behaviorally nonresponsive to communicate their wishes about care. These 
techniques may enable some patients to recover some degree of agency lost through 
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brain injury. Like DBS, though, they also raise questions about autonomy and 
behavior control. The ethical concern is not limited to the question of whether the 
person or a device controls behavior. It is possible that the information on a micro-
electrode array in the motor cortex could be hacked by an external source. This 
could disrupt the intended function of the device and undermine the shared behavior 
control between the person and the device. Consistent with the approach to existing 
experimental and investigational forms of neuromodulation, policies have to be 
implemented and enforced to protect patients and research participants from poten-
tial and actual harm in novel brain interventions.

A more general philosophical concern is that development of more sophisticated 
neural prosthetics could gradually replace natural circuits in the brain and transform it 
into a completely artificial organ. This could turn us into complete machines or cyborgs 
in a transhuman world. But the expectation that future devices may seamlessly inte-
grate with the brain and body does not imply that they will replace them. Neural pros-
thetics will likely continue to compensate for neural dysfunction while supplementing 
rather than supplanting normal functioning neural circuits. Any fear that these devices 
might cause us to lose our personhood or humanity would be unfounded.

Nevertheless, complete replacement of a natural brain with an artificially con-
structed one is a theoretical possibility. The Human Brain Project is a large col-
laborative endeavor whose initial aim was to achieve a multi-level integrated 
understanding of neural structure and function through simulation of the entire 
brain (Markram et al. 2011), though it has had a number of organizational prob-
lems (Fregnac and Laurent 2014). For this and other reasons, the Project now has 
the more modest goal of developing platforms for neurocomputing and neuroro-
botics research and development. In addition, the Human Connectome Project 
aims to create a comprehensive network map of brain circuitry and connectivity 
through different imaging modalities (Fornito et al. 2015). There will likely be 
other initiatives attempting to reconstruct the brain. But it is questionable whether 
an artificially constructed brain could replicate the complexity of the central ner-
vous system and how its natural structure and function are shaped by dynamic 
interaction between and among genetics, epigenetics, bodily systems, and the 
environment. It is also questionable whether an artificial brain could replicate the 
mental capacities that drive the main questions in the ethics of neuroscience and 
neuroscience of ethics.

Persons are constituted by their brains, but are not identical to them. The contents 
of our mental states are shaped not only by our brains, but also by the natural and 
social contexts in which we are embedded. Ethical questions about how neural pros-
thetics will affect persons need to be informed by factors both inside and outside of 
the brain. These questions in turn should inform the development of technologies 
designed to gain a better understanding of the differences between normal and dis-
eased brains, reduce harm, and improve the quality of our lives.1

1 I am grateful to Eric Racine and John Aspler for many helpful comments and suggestions on an 
earlier draft of this chapter.
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4Toward a Pragmatic Neuroethics 
in Theory and Practice

Joseph J. Fins

Abstract
The evolution of neuroethics over the past decades has been marked by a pen-
chant for the speculative and distance from the lived reality of patients, families 
and clinicians confronting severe neuropsychiatric illness and disability. In this 
chapter, I seek to ground neuroethics more closely to clinical reality by discuss-
ing the normative challenges posed by stroke, a common malady which has been 
mostly overlooked in the annals of neuroethics. Through a thick description of a 
clinical narrative, a pragmatic neuroethics is articulated.

4.1  Introduction

Recently my mother-in-law had a stroke, a malady that obviously affects the brain, 
but is not a topic typically the purview of neuroethics. Although about 17 million 
people have a stroke each year, with 6 million deaths, and 33 million survivors 
worldwide (Feigin et al. 2014), neuroethics has placed its focus elsewhere, consid-
ering the more esoteric topics of neuroimaging, neuroprosthetics, and speculative 
issues like enhancement and the national security applications/implications of 
advanced technologies. I, myself, in writing about disorders of consciousness, and 

mailto:jjfins@med.cornell.edu


46

the minimally conscious state (MCS) in particular, could be accused of writing 
about a condition on the demographic margins (Giacino et al. 2014), though, truth 
be told, no one has cared enough to make a truly systematic count in the United 
States, although smaller studies have been performed elsewhere with suggestive 
data on related conditions (Fins et al. 2007a, b; Stepan et al. 2004; Løvstad et al. 
2014). But none of these are definitive or the basis for health policy efforts to meet 
the needs of this population (Fins et al. 2007b).

But in my work on MCS, I have always tried to be true to its clinical reality 
(Schiff and Fins 2007; Fins and Schiff 2002; Fins 2005b, 2015b), distinguishing the 
real from the imagined (Fins 2007b), and the known from the imagined, even as I 
looked toward future innovation (Schiff et al. 2007, 2009). I have looked for histori-
cal antecedents to neuroethics in the works of pioneering figures like William Osler 
and Wilder Penfield (Fins 2008a, b). I have maintained that there is an older clinical 
neuroethics that has been forgotten, and which should be restored to prominence, 
notwithstanding the important contributions of pioneering scholars like Cranford 
(1998) and Bernat (2008) and more recent work by Ford (Boissy et al. 2008), Racine 
(2013), and Gillett, the latter of whom has written prudently about the ethics of 
decompressive hemicraniectomy following malignant stroke (Honeybul et al. 2015). 
Like these colleagues, I have sought to locate ethical reflection both within clinical 
reality and in this dedication to a grounded and pragmatic clinical reality (Fins 
2005a, 2008c, 2015a). I have focused on the lived experience of patients and their 
families, rather than on more speculative concerns (Fins and Schiff 2002; Fins and 
Hersh 2011), which brings me back to my mother-in-law’s stroke.

Her case, which I share with the permission of her daughter, was chock full of 
neuroethics questions, both basic and speculative, and yet our field has not delved 
into the profound ethical questions that arise in the case of what might appear a 
rather pedestrian clinical case: a conventional stroke. So, in homage to my mother- 
in- law, and all the many millions who need our care and attention, I will share her 
story.

Using narrative methods in medical ethics (Brody 1988; Charon 2008; Fins 
2013), I will discuss why this case is important and illustrative of a clinical and 
grounded neuroethics that has escaped us. I hope to use it to prompt the further 
development of a pragmatic neuroethics (Fins et al. 1997, 2012; Fins 2005a, 2008c, 
2015a; Racine 2008; Brendel 2004), which could go deeper than the traditional 
formulations of clinical ethics, consumed as it often is with formulaic questions of 
the withholding and withdrawing of life-sustaining therapy, futility, and the like 
(Racine 2007). We need to broaden our focus to more fully capture the needs of the 
clinic. We need to expand the scope beyond the usual confines of clinical ethics 
(Moeller et al. 2012; Nilson et al. 2008) and broaden it to deeper questions of per-
sonal identity and relationality (Noddings 2013).

As we shall see through this case vignette, these are the key questions that arise 
when a mind is transformed by ischemia and hemorrhage, and language and self are 
lost. Could anything be more profound, more devastating, and a more appropriate 
topic for neuroethics? And given the demographics of cerebral vascular accidents, 
is there much that is more important to neuroethics or to patients and families 
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touched by neuropsychiatric disease? To help better integrate practical realities of 
care and ethical theory, let me share this narrative. The goal is to further the conver-
sation at the interstices where engaged clinical care requires both immersion in the 
real and speculation about meaning. This integrated, pragmatic approach is that to 
which we should aspire.

4.2  Preludes and Prevention

The morning started off like any other. My wife, Amy, was visiting her mother, a 
robust 88. She was preparing to move to another apartment that she was to purchase. 
To make a purchase like that so late in one’s life was a bold move, but that was 
Helen. She was determined and forward-looking and always planning for the future. 
Amy had brought muffins and Helen was hungry. They ate together in the breakfast 
nook, and then Helen began to develop aphasia, an inability to express her thoughts 
in fluid and cogent language.

It was not the first time. Over the past several years, she had had several tran-
sient ischemic attacks—or mini-strokes—that presented with blood pressure spikes 
and language difficulties. When her blood pressure was controlled, her speech 
would return to normal without incident. Head scans, echocardiograms, Holter 
monitoring, and electroencephalogram were all unrevealing, and the etiology of 
her events became a diagnosis of exclusion. We were greeted with clinical “happy 
talk” that she had a “good-looking brain” for someone her age. I interpreted that as 
good gray matter and not the deep sulci one sees in patients with Alzheimer’s dis-
ease. Great, I thought. But that isn’t the question. No one suspected cognitive 
impairment, but her doctors told us what the tests could explain, not that which 
they couldn’t.

My family members—and Helen in particular—were reassured, I suspect by the 
negative test results, but I was worried about a Sword of Damocles which always 
hovered over us because we remained ignorant of the causes of Helen’s mishaps. 
Statistically, my mother-in-law was still at risk. If we didn’t understand what had 
happened, we could not truly prevent a recurrence. I worried that it was only a mat-
ter of time before a more life-altering, or life-threatening, event would occur.

And here is our first question for a clinical neuroethics. How do we deal with the 
uncertainty of Bayesian theory and population-based recommendations about pre-
ventive treatment with anticoagulation, statins, and the like (Goodman 2002)? That 
is, how do we deal with probabilities of risk in clinical practice, and how do we 
translate data from large clinical trials to the needs of unique individual patients? 
When we evaluate patients who are symptomatic and need evaluation, what is the 
sensitivity and specificity of our testing? What did a negative test really mean? That 
nothing had overtly changed, but the underlying pathophysiologic predicate for a 
recurrence remained? These are questions of translational medicine that require a 
plurality of approaches and fonts of medical knowledge (Solomon 2014; Fins 2014) 
and which appeal to anthropology and what has been described as ordinary ethics 
(Lambek 2010; Zizzo et al. 2016).
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Most critically, they require careful explication. When clinicians speak of a 
negative test, especially one that deals with the complexity of the human brain and 
its centrality to who we are and will be, their words need to be laced with humility 
and compassion. Humility, because no test can really provide either the reassur-
ance that all will remain well or compassion, since that news can be terribly 
 disquieting. Few doctors can get this balance right and that is also a question for 
neuroethics. How do we educate and inform patients about the uncertainty 
 attendant to stroke and other complex illnesses, or conditions, and do so in a 
humane and constructive manner that minimizes crises and disputes (Loupis and 
Faux 2013)?

This is an important responsibility for our field because nothing really quelled 
the anxiety that lurked in the background for Helen and our family. Every time my 
mother-in-law searched for a word, something we all do, she was rushed to the hos-
pital. But the accumulated episodes dulled the sensibilities of her doctors, most of 
whom were generalists and not neurologists, who perhaps became sanguine about 
the lurking risks of a cerebral vascular accident. They were providing all the known 
preventive measures, but failed to fully respond to the emotional stress engendered 
by each event. This too is another opportunity for neuroethics: the enduring respon-
sibility not to turf or abandon patients whose trajectories are uneven or unpredict-
able, whether it be in the outpatient clinic or the transitions that follow during 
hospitalization (Back et al. 2009).

And then there is the clinical reality of primary care providers who develop a 
negative countertransference (i.e., unreflected upon and unconscious negative emo-
tions) toward patients and/or families (Goldberg 2000), as recurrent events test their 
patience and the limits of science and prevention. Although all knew in theory why 
her probability was heightened every time she had an event, her doctors remained 
without any clear-cut or meaningful actionable intelligence with which to respond. 
They became frustrated and distant.

As a member of a cohort, she was receiving all that modern, but still primitive, 
medicine could do to prevent thromboembolic stroke. She was placed on clopido-
grel, a blood thinner which makes platelets less sticky, but could not tolerate antihy-
pertensive medication because her baseline blood pressures were routinely in the 
low to normal range. So she was protected from clot, but still vulnerable to eleva-
tions in blood pressure.

It struck me as highly ironic and indeed distressing that with all the recent media 
hype about precision medicine (Joyner 2016), we were still waging battles over the 
effects of aspirin, warfarin, or one of the newly marketed antiplatelet agents. While 
there is no shame in academic debate, the reality presented to the public implies a 
degree of confidence and indeed hubris about the state of our emerging knowledge. 
What was being celebrated on TV was not so precise or tailored to Helen’s specific 
needs or the biology of her vasculature. Stroke prevention remained rather crude 
and, in principle, was not much more evolved than what I had learned in medical 
school three decades earlier. Yet, one would not know this if you watched the eve-
ning news and direct-to-consumer advertisements of anticoagulants which give 
viewers a false sense of security.
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The marketing of these drugs is another real-world ethics issue, not only because 
of the influence of pharma on practice, but on perhaps the more nefarious conse-
quence of the messaging and the power of the crafted imagery that go into these 
direct-to-consumer ads (Biegler and Vargas 2016): if you take these drugs, you 
won’t have a stroke, you’ll be fine, and you can go golfing with a pro who also suf-
fers from atrial fibrillation, an abnormal heart rhythm that affects the upper cham-
bers of the heart. The message is that modern medicine has reached its apogee and 
all will be well. That is, until you or your loved one is not. And when that happens, 
will it be harder to accept the frailty of old age or infirmity? After all, the incessant 
ads have painted a different picture of an active old age without infirmity, with treat-
ments that are increasingly less burdensome.

Despite what I saw each night advertised on the news, I was still worried—even 
if marketers sought to reassure the laity, and sell the public their products. But I 
worried for all those with a history of mini-strokes, who remained at increased risk 
because of their underlying pathophysiology. At an individual level, if we didn’t 
understand what had happened, could we truly prevent a recurrence?

So yet another question for clinical neuroethics: how do we deal with this uncer-
tainty at the intersection of the doctor-patient relationship and what is now euphe-
mistically called population medicine? As a member of a cohort, Helen was getting 
what she was supposed to receive, all those population-based recommendations 
about treating with anticoagulation, statins, and the like. But I was skeptical about 
its effect on preventing what I thought would eventually take place.

4.3  Watershed Decisions

So I wasn’t entirely surprised to receive a call from Amy that her mother was having 
word-finding problems. We had been there before, but this time the symptoms 
seemed to linger and were more intense. Although it was a Sunday morning, I was 
in the office when I received the call about 20 minutes into the onset of symptoms. 
Amy put Helen on the phone and she was clearly aphasic. In response to questions 
like how she felt, she replied, “I need directions,” a non sequitur and many more like 
that. I told Amy she needed to take her mom to the emergency room at the nearby 
hospital. Unlike past episodes, we couldn’t wait this one out. It seemed, at least on 
the face of it, more serious.

Helen had been under a lot of stress the past weeks. I had seen her the week 
before, and she was worried about her finances, her ability to make the move, and 
all the logistics that it entailed. Although we don’t know precisely how stress or 
inflammation, its stigmata at the more molecular level, play into stroke, the rela-
tionship of mind to brain and how one’s psychological state affects underlying 
neural mechanisms is another rich area of neuroethics, Cartesian dualism notwith-
standing, if we ground one’s state of mind in forces beyond biological 
reductionism.

Certainly, the stress Helen was experiencing, whether it was more psychological 
or physiological, increased the probability of an event that morning. Like the run up 
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to the move and the closing on the apartment, her event had been brewing, how 
precisely we just don’t know. But this does raise questions for neuroethics too in the 
realm of determinism, that is, was this event destined, even fated. Who would have 
ever thought that something as quotidian as a stroke could raise all these founda-
tional issues for philosophy?

When Helen arrived at the emergency room, she was expeditiously triaged 
because her blood pressure was hovering at 200 mm Hg systolic and she remained 
aphasic. The doctor in the emergency room was very responsive and very con-
cerned. He immediately ordered a CT scan, which revealed that the stroke was not 
hemorrhagic and that the ischemia that was causing the aphasia was likely due to 
thrombosis, or a clot.

The treatment for thrombotic stroke, especially when it is available early in the 
course of the event, is to treat with a clot-buster so as to restore flow to the area(s) 
in the brain deprived of blood. So the emergency room doctor contacted an aca-
demic neurologist who was involved with clinical trials for tissue plasminogen acti-
vator (TPA), an agent which helps to degrade thrombin, an essential ingredient of 
clot formation (The National Institute 1995; del Zoppo 2004).

Using telemedicine, the neurologist, at a sister hospital 5 miles away, assessed 
the situation and made a recommendation for TPA. He dutifully explained the basis 
for the therapy as proportionate given the clear progression of the stroke against the 
likelihood of bleeding which he characterized as a 6% risk. In general, it was all 
proper and fulfilled the broad mandate of informed consent about the usual criteria 
explicating the rationale, risks, benefits, and alternatives. Nonetheless, we were not 
told that the best centers in the country only achieve a success rate of just 35% in 
ischemic stroke when the territory involved is supplied by the internal carotid or 
middle cerebral artery—and when care is provided at leading centers (McKhann 
2016; González et al. 2013). But something else was still missing.

In the world I grew up in, doctors did not practice from a distance, and neurolo-
gists saw patients in person, actually took a history, and examined them in person 
before venturing to make a treatment decision. Perhaps doctors examining patients 
is an archaic notion; perhaps I am entrenched in an old reality and a philistine. Who 
could be against telemedicine as a vehicle to generalize expertise, especially when 
a recent analysis of outcomes suggests that outcomes in telemedicine-guided IV 
thrombolysis had similar hemorrhagic complication and mortality rates and no dif-
ference in functional communication (Kepplinger et al. 2016)? But I was skeptical 
about its use at a major academic medical center with two campuses with large 
hospitals and a newly formed medical school in a densely populated suburb. I won-
dered how economics has altered clinical practice and how a venture like telemedi-
cine, perhaps well suited to rural and underserved regions, has been co-opted as a 
cost- saving device for large medical centers that should have the wherewithal to 
have a neurologist on staff and present to oversee care.

So here is another theme for a clinically grounded neuroethics: how healthcare 
economics balances access to specialized neurological care against quality of care. 
Society may not be able to have it both ways, but when it comes to a specialized 
practice like neurology, there is something to be said about keeping the purview of 
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specialized medicine specialized. For example, the quality of brain death assess-
ment differs when done by neurologists versus nonspecialists. Variability in institu-
tional policies about who can make these determinations has been associated with 
differential error rates in brain death assessment in a national survey. The rigor of 
the clinical evaluation of brain death is greater when it is done by a specialist than 
by a generalist, with the latter having higher error rates with their evaluations (Greer 
et al. 2016).

Beyond the clinical contributions of a locally present practitioner, there is the 
human dimension of having that skilled interlocutor present when families are 
asked to make a momentous decision about care in an expeditious manner. All the 
more so when treatment decisions involved a drug like TPA, which, in breaking up 
a clot, can also unleash bleeding. Having this conversation by Skype was made 
harder because of time pressures. The need for a decision was rather urgent: the 
longer one waits, the firmer the architecture of the clot matrix and the less likely it 
is that TPA will help unweave the thrombosis.

So the most momentous decision a daughter could make for her mother was 
made during a quick Skype encounter. It seemed unfair and rather callous. At the 
very least, you would like to be able to take the measure of the man (or woman) who 
is telling you to take a risk in the service of health, to entrust your mom to his judg-
ment and the proportionate recommendation to avoid one peril (progression of the 
thrombotic stoke) versus the possibility of iatrogenic bleeding, bleeding which was 
a consequence of the treatment.

Given this, neuroethics could also explore the role of the doctor-surrogate rela-
tionship in times of pivotal decision-making. This was a topic that I addressed in my 
book on disorders of consciousness, Rights Come to Mind: Brain Injury, Ethics and 
the Struggle for Consciousness (Fins 2015b). I interviewed over 50 family members 
of patients who had severe brain injury, and there is no substitute for clinicians with 
skilled and empathic communication skills, in the sense of being present and face to 
face with patients and families. When a serious brain insult occurs, surrogates are 
suddenly thrust into a decision-making role for which most are unprepared. The 
shock is sudden and wholly unexpected. Lee Woodruff, the wife of the ABC News 
anchor Bob Woodruff who sustained a serious brain injury during his coverage of 
the War in Iraq, titled their memoir In an Instant to capture how suddenly and irre-
vocably their lives had been changed (Woodruff and Woodruff 2006).

Whether from a traumatic brain injury or an encroaching ischemic stroke, in a 
moment one’s security and place in the world as a wife, or a daughter, is displaced. 
The burdens which were shared are now assumed without the counsel of the one 
person in the world who had always provided advice and love. So instead of making 
decisions together, surrogates are left to contend with decisions that they themselves 
need to make in an instant. These choices can be highly technical and hard to under-
stand and process under normal circumstances, much less moments of intense stress 
when family members are worried about survival and a bereft future. This is hardly 
the time for a phone discussion, if it can be avoided. Personal contact and solidarity, 
which may have its basis in neuro- or sociobiology (Ferrari 2014), is necessary 
because it is more humane and compassionate.
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With the decision to proceed made, the ER physician administered the TPA, and 
Amy was gratified that her mother’s speech improved after about a half hour. Her 
word finding was better, as was her prosody. It looked like the TPA had gotten the 
better of the nefarious clot lodged somewhere upstream of Broca’s area. We were all 
delighted. Helen was once again showing the resilience that had marked her life and 
career and becoming herself again.

But soon after those few precious moments of celebration, Helen started to 
become agitated and uncomfortable. Amy told the ER doctor who quickly ordered 
another scan to confirm what was already feared: whatever good that had occurred 
in the speech areas was now overtaken by new areas of bleeding elsewhere in the 
brain in her frontal cortex, bilateral temporal lobes, and her occipital lobe. She was 
transferred to the ICU to better manage her blood pressure and to receive clotting 
factors to reverse the bleeding across her brain.

Clinically, she became stuporous, barely arousable, and nonverbal. She lay in her 
bed, fidgeting and reaching for what was not there, turning from side to side unable 
to find comfort. It was distressing to watch, and progressively so, as we learned that 
subsequent CT scans showed that the bleeding was continuing and was now accom-
panied by edema—or swelling—as well.

We began to wonder if this was all for naught. Where was this heading? And in 
the immediate aftermath of her move to the ICU, there was a lot of second guessing. 
Suppose we had done nothing, if Amy and Helen had waited it out at her apartment. 
Would the aphasia have passed like it always had in the past? Suppose we had 
decided against the TPA? What then? It was a dialogue that still swirls in our heads 
as consequential and all too sad. In speaking with Amy and her brothers, I tried to 
piece together our logic so as to assuage the guilt we all felt for acquiescing to the 
recommendation. It was essentially a question of causality and responsibility. 
Whatever the decision and our felt responsibility, the outcome would be dictated by 
the biology of stroke and the pharmacology of the TPA. That was the logic, but deci-
sions to proceed with treatment always seem to sting more than ones of omission 
when complications occur, notwithstanding these analytics.

I tried to console my family members by recapitulating the process of our decision. 
The stroke was progressing and Helen was getting worse, and it seemed that the isch-
emic stroke constituted an enduring threat if we had done nothing. And we were right 
in giving the TPA, I thought, because Helen’s speech did improve after treatment. 
That suggested that there was a diagnosis (a clot) amenable to the treatment (the TPA) 
that was indicated. Because the progression of the ischemic stroke was pretty clear 
and the risk of bleeding potentially serious but less probable, the right action was to 
administer the TPA because it was the only course that could prevent the morbidity 
that Helen had always feared and that we hoped to prevent. It was our only hope. 
Sadly, any success was quickly overtaken by hemorrhagic complications.

As a physician son-in-law, I entered into these discussions because no one else 
did. I thought it necessary, notwithstanding the conflicted role I had as a nonobjec-
tive family member. Although I have had countless conversations like this with 
other families as a physician and clinical ethicist, I would have preferred if someone 
else had engaged in this retrospective analysis with us. I had hoped that the 
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consulting neurologist who recommended the TPA might have made the brief jour-
ney to visit us and reassure our family as I was compelled to do. TPA has evolved as 
the standard of care, although the literature suggests it is frequently, and inappropri-
ately, underutilized (Adeoye et al. 2011). It is hard to confront failure, even when a 
virtuous effort was made. Maybe that is why we never saw him after the complica-
tions set in. It was disheartening and made all that followed all the more difficult.

I wonder if he felt any physicianly obligation to us given his rather virtual contact 
with Helen and our family. In other contexts, a lack of follow-up might be construed 
as a violation of the ethical principle of non-abandonment, but that sense of obligation 
may only be perceived as operative if a doctor appreciates that a doctor-patient rela-
tionship has been established, and that the person who received care was more than an 
image on a screen: another theme for neuroethics in this age of telemedicine.

4.4  Apprehending Aphasia

Our time in ICU was one of uncertainty about how to interpret Helen’s condition 
and gauge what she was experiencing. Initially, she was in a deep stupor and barely 
responsive. All we had to assess her condition were a series of scans which showed 
progression of the bleeding and a penumbra of edema—or shadows of swelling—
around the areas of hemorrhage. We were adjusting to this new reality, with her 
surrogates thinking about how to fulfill Helen’s prior wishes.

But then, after about 72 h, she seemed to wake up and rally, even speaking a bit, 
although her aphasia remained and her memory and recognition of family members 
faltered. She was there but not herself. Still, her speaking at all was quite unex-
pected, even to me, although I should have known better. I had seen patients improve 
after the edema recedes and intracranial pressure is reduced on key structures, but 
this was no ordinary patient. It was Amy’s mom. And I of course was not her 
doctor.

As a family member, I forgot what I should have known. Imagine the surprise of 
other families, laying crepe and preparing for the worst (Siegler 1975), who return 
on the third-day post-event to find their loved one sitting up and trying to speak. It 
was predictable, if not knowable, but no one had provided a roadmap of what might 
happen and that this could be expected. And it was unfortunate, because after 
resigning ourselves to an inevitable decline, we were both happy to see some recov-
ery and terrified about the degree of morbidity it might portend.

Her new found speech prompted all kinds of questions. What does an aphasic 
patient know and experience? She seemed to understand more than she could 
express, as would be expected based on her initial presentation. But she had addi-
tional pathology in her temporal and frontal lobes. She asked Amy, for example, 
“how is your man?” Amy responded, “You mean, Joe?” Helen replied, “Yes. What 
does he do?” Amy told her I was a doctor and Helen replied, “That’s nice, dear.”

It is a simple exchange but prompts us to ask: did she forget me or my name? Did 
she not recall what I did? How much of herself was gone? Since we can never know 
the consciousness of the other and only infer it through language, aphasia is a 
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special challenge. Aphasia could be primary and stem from the actual seat of con-
sciousness, the loss or cognition or memory, or it could be that the thinking is clear 
but that the expression of the thought is not. It is a question that gets to the heart, or 
maybe the essence, of personal identity. The later explication, where it is an issue of 
transmission and not the generation of the thought, is less an assault on personhood, 
suggesting that the self has been preserved.

I recall talking to my father who had transient aphasia a decade ago and recov-
ered to tell the tale, as it were. He vividly recalled being tested for object naming. 
He was asked by a neurologist to name a “pen.” He later told me that he knew it was 
a pen but could not find the word. He even knew it was a Mont Blanc pen but could 
not find that proper name, so he said “Germany” in response to the neurologist’s 
query, knowing the pen’s origins. The neurologist might have thought the patient 
confused, but his inner monologue—how he spoke to himself—was intact. He knew 
what he wanted to say and was struggling with a way to express what was known, 
understood but frustrated by an inability to engage in output.

There was discordance between what was happening on the inside and what was 
expressed, much as has been demonstrated with neuroimaging in patients who are 
in a state of non-behavioral MCS. In such cases, the patient appears vegetative (i.e., 
in a state of wakeful unresponsiveness) (Jennett and Plum 1972), but actually 
responds volitionally on neuroimaging when asked to imagine doing a task (Owen 
et al. 2006). Such cognitive-motor dissociation is a pressing issue in the realm of 
disorders of consciousness (Schiff 2015), and aphasia could be seen as a parallel 
scenario where fractured speech may not wholly represent what is going on inside 
a patient’s head. The parallels are striking and suggest a broadening of a categoriza-
tion in neuroethics that distinguishes phenotypic behaviors and what might be 
thought of as the underlying analogue to a neurological genotype grounded in intact 
neural circuitry that remains totally or partially entrapped within the confines of the 
brain (Fins 2007a). Later into recovery, this distinction can have a bearing on the 
legal standing and rights of people with aphasia (Morris et al. 2014). This bears on 
the rights of the disabled and the need to recognize the saliency of nonverbal com-
munication, as noted in the UN Convention on the Rights of the Disabled, which 
asserts that there are many forms of communication beyond spoken language. It can 
also and must include: “display of text, Braille, tactile communication, large print, 
accessible multimedia as well as written, audio, plain-language, human-reader and 
augmentative and alternative modes, means and formats of communication, includ-
ing accessible information and communication technology.” To disregard these 
means of communication is to discount the other and to devalue personhood (UN 
Convention on the Rights of the Disabled 2016).

4.5  Prognostication and the Uncertain Self

Covert cognitive abilities, hidden under a cloak of aphasia, also have a latent poten-
tiality, which is governed by a temporal coefficient. We had already seen how the 
nonverbal state of deep stupor had been eclipsed by an increased level of arousal 
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with productive speech following the retreat of the edema. The state change imposed 
by the edema was temporary. How much more improvement could or might occur 
as blood was resorbed and essential structures and spindly circuits were decom-
pressed and again able to function? Although much of this would be biologically 
determined, much of what happens next will be determined by what we do, the 
brain’s resilience, and the uncertain prospects of rehabilitation.

Our challenge was that predicting this future was as multivariate as the initial 
challenges posed by the ischemic stroke. Our challenges were now compounded by 
perhaps more consequential insults to the frontal cortex and occipital and temporal 
lobes from the iatrogenic bleeding. And paradoxically, given the early improvement 
in the aphasia following the initial delivery of the TPA, it might be that the burden 
of the aphasia might have been ameliorated, so that the burden of hemorrhage might 
in the end be greater than that of ischemia.

The question was fundamental to one of personal identity. How much of yourself 
do you have to lose before you cease to be you? Helen, after her rally, had known 
lesions in areas of her brain associated with language, memory, judgment, and 
vision. She was able to perceive pain and discomfort, and while she did not always 
recognize family members who came into her room, she was comforted by their 
presence nearly until she lost consciousness. So who exactly was the person in the 
sickbed? Philosophers like Derek Parfit might argue for discontinuity of the self, 
and there might be a rationale for such an assertion as Helen ceased to be the vibrant 
(and vivacious) presence we had known and loved, but if she was not there, and not 
Helen, then why did she brighten when reminded her daughter was in the room?

It is hard to answer this question in the abstract, as most philosophes might, and 
wrong to be overly dichotomous about the presence or the absence of the self. Like 
most complex constructs, the self exists on a continuum. In those days after her 
rally, Helen was weakened and debilitated. Was she her usual self? No, but she was 
still there as a distinctive human presence who, with assistance, recognized those 
she loved and who was loved in return by those who loved her. Not perfect continu-
ity, but enough to prompt questions about how to best express our love and maintain 
fidelity to her prior wishes.

4.6  Preferences, Personal Identity, and Loss

As Helen regained consciousness, we found ourselves in the prototypic Ulysses 
dilemma, the philosophical trope from the Homeric epic in which the protagonist is 
heading back home to both his beloved Ithaka and his queen Penelope after the 
Trojan War. Captaining his vessel, Ulysses instructs his crew to bind him to the 
masts lest their passage by the seductions of the Sirens cause them to shipwreck 
before reaching home (Homer 1963). No matter what he says during that passage, 
he tells his crew to in essence be mutinous and disobey any instructions he might 
give later in their voyage. A sage leader, he feared that the seductions would alter his 
state and have him make choices that were inauthentic. The true Ulysses wanted to 
return home despite any future protestations to the contrary. His instructions, in 
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essence an advance directive, to borrow modern nomenclature, pitted past and con-
sidered preferences against current desires.

We too were at sea on our voyage with Helen. Over the course of 18 years, she 
had completed at least three advance directives stipulating that she would never 
want artificial nutrition or hydration if she could not return to what she felt was a 
meaningful recovery, which she deemed as the ability to communicate and live life 
independently. It was clear enough when she was in a stupor and could not com-
municate, but less so when she regained speech and indicated that she was hungry, 
posing the challenge framed by the Ulysses dilemma: past considered stated prefer-
ences versus present desires.

Once again, as in the case of the Helen of Troy, another Helen is at the center 
of an epic question. It forced us to consider questions of personal identity and 
authenticity. Past and present preferences were seemingly mutually exclusive, 
so we needed to determine which was more reflective of the “true” Helen. The 
enduring Helen was the one who consistently opted against being fed under 
these circumstances pointing to a decision to withhold feedings. Yet it was not 
that simple, as the current Helen was having the perception of hunger, an uncom-
fortable experience. Either choice felt like a betrayal. Frankly, we loved both 
Helens.

Moving beyond dichotomous thinking into a more pragmatic space where deci-
sions can be made on a continuum, we decided to respect Helen’s prior wishes by 
not inserting artificial means of nutrition, like a percutaneous gastrostomy tube or 
the more temporary nasogastric tube. (The latter choice was especially ill advised, 
as it would not necessarily satiate hunger pangs and brought its own misery and 
discomfort.) We did decide to offer what are euphemistically referred to as “plea-
sure feeds,” so that patients who are hungry can eat something if they so desire or 
indicate. This is a palliative (the word derives from “to cloak” or “disguise”) (Fins 
1992) that allows for the relief of hunger, but does not meet overall caloric needs. 
The downside is a prolongation of the dying process and the vigil that well- 
intentioned family members have to endure.

By foregoing artificial and invasive interventions, we were able to honor Helen’s 
long-standing preferences. By providing a modicum of feeding, we sought to palli-
ate the distress of hunger. Like most ethical choices, our approach sought a middle 
ground and compromise, appreciating that there is more complexity in lived experi-
ence and clinical practice than in rarefied ethical theory.

Her children sought to balance the directions she had given prospectively. As 
surrogates invested with the authority to make judgments when their mother lost 
decision-making capacity, they were guided by her clear prior wishes. Put more 
formally, her durable power of attorney sought to be true to substantive wishes, 
while at the same time not failing to utilize the discretionary moral authority that 
came with that singular (and therefore empowering) designation.

As I have written, designated surrogates are governed by both contractual and 
covenantal sources of moral authority based on their knowledge of substantive prior 
wishes and the fact that they have been chosen (Fins 1999). My empirical research 
exploring the balance between the contractual and covenantal (Fins et al. 2005; 
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Hinderer et al. 2015)—or substantive and discretionary—moral authority coalesces 
into the tripartite invocation of fidelity, wisdom, and love (Fins and Maltby 2003). 
Fidelity meant keeping true to one’s promises, in our case not providing artificial 
nutrition and hydration, as doing so would violate consistent prior wishes. Wisdom, 
however, compelled us to not narrowly construe the situation and be aware that the 
withholding of food had the potential to prompt discomfort, if not suffering. This 
same pursuit of wisdom prompted a compromise and the heuristic of what are now 
euphemistically called “pleasure feeds.”

In toto, our decisions were motivated by love and the pursuit of beneficence, 
even altruism, as none of Helen’s children wanted to say goodbye. Every moment 
was precious, even as their mother deteriorated and drifted away. What they did, 
they did for her, in an act reminiscent of Augustine’s definition of true love in The 
Confessions, in which he speaks of how those who abandon themselves, and self- 
interest, can have true love nurtured in its place (Augustine 1978). To paraphrase a 
comment that the esteemed theologian Sydney Callahan once made to me, again 
invoking Augustine: true love is the forgetting of oneself—something echoed by 
Hannah Arendt in her final work, Love and Saint Augustine (Callahan circa 2003; 
Arendt 1996). And true love was expressed during the hard vigil that followed as all 
relationality was lost and the end slowly came.

4.7  Why the Disconnect Between Neuroethics 
and Clinical Ethics?

As difficult and singular an experience as this was for our family, this was not an 
extraordinary case. The clinical and narrative elements are repeated every time a 
parent has a stroke, is anticoagulated, and has complications, and children have to 
make gut-wrenching choices about ongoing care. If prevalence were a marker of 
utility, cases like this one would dominate the neuroethics landscape. But they don’t, 
despite the philosophical richness that they embody.

And this begs the question, why? Why has neuroethics—and even bioethics—
been averse to the commonplace cases, which, as illustrated here, are hardly common 
or simple in the pragmatic, and even existential, questions that they pose? While 
leading voices in the palliative care community have usefully sought to articulate 
core competencies for stroke neurologists and to create protocols for difficult conver-
sations about goals of care and decisions near the end of life (Creutzfeldt et al. 2015), 
few have paid attention to the deeper ethical questions of personal identity and more 
practical ethical challenges posed by acute stroke, although it has been addressed in 
the context of dementia (Dietz et al. 1998; Dresser 2009; Jennings 2003).

One promising exception is the early work by Spokoyny and colleagues who are 
developing an advance directive designed for those who are at risk of recurrent 
stroke (Spokoyny et al. 2015). Their COAST (Coordinating Options for Acute 
Stroke Therapy) instrument seeks to take account of the temporal pressures posed 
by the need for emergent decision-making about thrombolytics and emerging endo-
vascular therapies by surrogates who may not know the patient’s prior wishes. The 
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goal is to ease both surrogate burden and to expedite timely decisions in order to 
maximize the efficacy of therapy. This tool is currently being piloted.

And this raises the larger question about the relationship between clinical care 
and neuroethics writ large, not just the question of stroke, but rather the overall 
clinical utility of neuroethics to the practice of medicine, neurology, neurosurgery, 
and psychiatry. It seems to me that the field is missing a tremendous opportunity to 
be meaningfully engaged in the clinical realm and in translational research, an area 
which the President’s Brain Initiative is beginning to recognize, with a recent call 
for advice on future funding priorities (NIH Brain Initiative’s RFI 2016). This is a 
welcome development, but for it to be sustained against all the other many claims 
on neuroethics, it is useful to deconstruct why neuroethics and clinical practice 
seem to have gone their separate ways.

It is all paradoxical and begs for an explanation. Indeed, as one who has sought 
to straddle both the world of neuroethics and clinical ethics, I have been struck by 
the lack of overlap of these two communities. So instead of clinical ethicists, or their 
first cousins palliative care clinicians, attending neuroethics gatherings, I am in the 
midst of neuroscientists, lawyers, and philosophers.

I am not complaining. I revel in the intelligence and enthusiasm of my friends in 
neuroethics, but I do miss any sense of the clinical enterprise, the granular reality of 
caring for patients with neuropsychiatric disorders that afflict millions, but yet 
occupy a small part of their work space. Having said this, clinical ethics is not with-
out its own blame. As the field has evolved, the clinical practice of ethics consulta-
tion has been more focused on the quotidian questions of life and death and ethics 
at the end of life which can become rather formulaic, informed by governing law on 
decisions to withhold or withdraw life-sustaining therapy. Deeper questions, of con-
cern to families, and of genuine philosophical import, too often are displaced by the 
exigencies of clinical need.

Another explication for the disconnect between clinical ethics and neuroethics is 
one of provenance: the origins of neuroethics did not come out of a clinical space. 
This demographic is reminiscent of the early days of bioethics itself, when it was 
dominated by theologians and philosophers, rather than mostly non-physician ethi-
cists, whose interests were less focused on the clinic (Jonsen 1998). The notable 
exceptions were Jonsen, Siegler, and Winslade who launched clinical ethics as field 
both independently and through their joint scholarship (Fins and Gracia 2016a, b; 
Jonsen et al. 1982). Jonsen’s fellow casuist and friend, Stephen Toulmin, suggested 
that this engagement of theory with clinical practice did nothing less than save the 
life of ethics as an academic discipline (Toulmin 1982). These pioneers laid the 
groundwork for the following generation of bioethics scholars. And with that transi-
tion, deontological reasoning under the general rubric of principlism was supple-
mented by more pragmatic considerations driven by clinical practice and medical 
research.

But the pioneers in neuroethics were more like their predecessors in bioethics. 
Again, most did not have roots in the evolving field of clinical ethics, which involved 
the rather “pedestrian” questions that come up in routine practice. Most of the early 
commentators were ethicists, philosophers, and if they had a background in science 
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at all, they were more likely cognitive neuroscientists or psychologists than physi-
cians (Rees and Rose 2004).

And so it comes as no surprise that the early definitions of neuroethics, which 
have been so formative, did not have a clinical orientation. In fact, the tone was just 
the opposite, neglecting, even fearing what might be done to or upon the human 
brain, even if it was a brain afflicted by illness or altered by injury.

So neuroethics evolved as a wary ethic, worried about the advent of new technol-
ogy and not its therapeutic or explanatory powers to quell human suffering and ill-
ness. Just consider the definition of neuroethics offered by the late William Safire, 
who, as president of the Dana Foundation, had tremendous influence on the early 
history of the field. In his introduction to Dana’s Neuroethics: Mapping the Field 
San Francisco meeting in 2002, Safire notably described neuroethics as the “exami-
nation of what is right and wrong, good and bad about the treatment of, perfection 
of, or unwelcome invasion of and worrisome manipulation of the human brain” 
(Safire 2002a, b).

It is worth deconstructing the words of Safire—the wordsmith, author of On 
Language (Safire 1980) and long-time columnist for the New York Times (Safire 
2004)—because they have, I believe, had an outsized influence on the field, at least 
for readers in the United States. Even though others may have originated the term 
(Cranford 1989; Pontius 1993) (a point that Safire later conceded in 2005) (Safire 
2005b), his definition has influence because of his reach as a popular commentator, 
who wrote at least four New York Times Op-Eds about neuroethics (Safire 2002a, b, 
2003, 2005a).

In contrast, one of the earliest articulations of “neuroethics” came from the late 
neurologist, Ron Cranford in Neurological Clinics. He envisioned a singular role for 
neurologists in discerning ethical dilemmas in practice given their vantage point as 
practicing neurologists. James Bernat, in his magisterial text Ethical Issues in 
Neurology, noted that Cranford envisioned these “neuroethicists” would “…help 
analyze neuroethical dilemmas from their unique perspective bridging the gap 
between clinical neurology and clinical ethics [emphasis added]” (Bernat 2008).

Sadly, Cranford died too young (Pearce 2006), and his vision for neuroethics 
neither became the predominant one nor a corrective to unfortunate distortions 
which I believe redirected the trajectory of neuroethics in a way that has made it 
more speculative and less relevant to real patients and the needs of the clinic. 
Instead, for the aforementioned reasons, Safire’s definition held early sway on the 
field when it was nascent. His definition implies that there is a neuroscience of 
morality. Notwithstanding some musings on the effect of oxytocin on trust, neuro-
science hasn’t done much to advance a deep understanding of the human condition 
in the intervening decade and a half since the San Francisco meeting. Shakespeare 
and the humanities still have a lock on that still rather elusive question (Fins et al. 
2013).

Safire’s manifesto also helped to seed the perception, at least in the United States, 
of what has since been called neuroexceptionalism, the notion that the ethics of 
brain research somehow should be different and singular as an area of inquiry, 
sequestered from reflections about other areas of the body. Again, in his Dana 
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address, Safire asserts that “… the specifics of brain science hits home as research 
in no other organ does,” asserting that because our brains make us individuals, and 
our livers do not, that neuroethics deserves a special status.

Although the singularity of our neuro-identities may seem to justify such a 
demarcation, a closer comparison of our neurological versus our genetic identities 
indicates that each is unique and that the special status of neuroethics versus geneth-
ics versus “quotidian” bioethics is not justified. Despite this flaw in his argument, 
Safire’s call for a special status for neuroethics has persisted and helped to separate 
it from the broader field of bioethics and most notably from clinical ethics.

This separation from the world of clinical need, and importantly those who work 
in clinical ethics, has distanced neuroethics from the clinic, despite its true origins 
there as envisioned by Cranford. This sort of argumentation has bred skepticism 
about clinical care and translational research, even excluding the goal of “medical 
cure” as a constituent element of neuroethics.

This becomes apparent if we consider Michael Gazzaniga’s definition of neuro-
ethics. It at once dismisses “medical cure” and embraces a broader role for the 
nascent discipline addressing philosophical quandaries. Gazzaniga writes that:

… I would define neuroethics as the examination of how we want to deal with social issues 
of disease, normality, morality, lifestyle and the philosophy of living informed by our 
understanding of underlying brain mechanisms. It is not a discipline that seeks resources 
for medical cure, but one that places personal responsibility in the broadest social and bio-
logical context. It is—or should be—an effort to come up with a brain-based philosophy of 
life (Gazzaniga 2005).

Safire’s and Gazzaniga’s definitions set the stage for a nervous neuroethics, 
focused beyond the parochial confines of the clinic and wary—even dismissive—of 
clinical engagement.

Let us return to the second part of Safire’s definition, the “…good and bad about 
the treatment of, perfection of, or unwelcome invasion of and worrisome manipula-
tion of the human brain.” First, when is treatment, which is presumably vetted as 
opposed to research in equipoise, bad? And why is the therapeutic linked to the 
pursuit of perfection or presumably to enhancement? The conflation of restorative 
or regenerative work with enhancement has demonized the former and given schol-
arly legitimacy to the latter, even though efforts at enhancement remain in the realm 
of science fiction. Both legitimate therapeutic efforts and enhancement are saddled 
with the presumption that somehow these “invasions” will be “unwelcome” and 
“worrisome” and done by force without consent.

The message was clear: notwithstanding pressing clinical need, engaging the 
needs of patients with disabling neuropsychiatric disorders would be done at one’s 
own peril. Work in this area, which he categorically assumes will constitute an 
“unwelcome invasion and worrisome manipulation,” will only lead to recrimina-
tions and controversy (Schiff et al. 2007). So, instead of concern for a practical or 
clinical neuroethics, which could make a difference in the real world and be pruden-
tial, these commentators in neuroethics departed from the Cranford school. These 
more modern scholars warned of threats to personal identity, neuroprosthetic 
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postmodern cyborgs, threats to neural integrity, and use of these innovations by 
national security agencies—which could be more proximate and of concern (Farah 
and Wolpe 2004; Farah et al. 2004; Moreno 2006). They were more concerned 
about the imagined than the real, and this displaced grounded clinical issues to the 
periphery of the field.

4.8  What Is to Be Done?

So what can be done to further harmonize clinical ethics and neuroethics in a prag-
matic manner which acknowledges the value of both theory and practice? First, we 
need to validate the richness of clinical narratives, such as the one presented here, 
which, while presenting a common occurrence, contains questions of philosophical 
depth worthy of the most analytic voices in neuroethics. Like a day in Joyce’s 
Dublin (Joyce 1986), there is often much latent content beneath a thick, if literary, 
description of ordinary life (Schwaber 1999).

But to do this in a manner that is both true to reality and which is capable of 
transcending the general confines of clinical ethics, we need to envision a more 
integrative approach which represents the convergence of clinical ethics, palliative 
medicine, and neuroethics. Scholars—and practitioners—from these domains need 
to collaborate with each other and help to generate a new form of exchange which 
is truly able to have practice inform theory and have theory, in turn, transform prac-
tice. As Racine has observed in his volume, Pragmatic Neuroethics (Racine 2010), 
achieving this confluence would reflect the essence of classical pragmatism and 
demonstrate its utility.
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Abstract
Since it first appeared in the public eye in the early 2000s, neuroethics has 
acquired all the sociological features that define a discipline, such as interna-
tional societies, university chairs, journals, and academic programs. An impor-
tant element of its rapid development as a discipline was the claim that it should 
be autonomous from the field that could claim to be its “parent discipline,” 
namely, bioethics. This position gave rise to debate. Theoretical questions of the 
debate may remain open; on the ground, however, neuroethics won. It was born 
and has remained free. This chapter examines the ultimate foundation of neuro-
ethics’ claim to autonomy, namely (in Adina Roskies’ words), the “peculiar rela-
tionship between our brains and our selves,” and how it functions in the 
discipline’s theory and practice.

5.1  Introduction

The history of neuroethics as a recognized academic endeavor is a success story. 
When the Decade of the Brain opened in 1990, it did not exist; by the middle of the 
following decade, it could be considered an established field. There has been 
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oscillation between calling it a “field” and a “discipline,” as in the following passage 
from the introduction to the foundational Neuroethics: Mapping the Field:

… we need a scholarly discipline of neuroethics. Thinking in this new field must be based 
on scholarship, with rich connections to philosophy, psychology, law, and other fields. We 
need people who are professionally committed to thinking about these problems … The 
scholarly discipline of neuroethics should become an arena in which the best methods of 
philosophical analysis—that is, rigorous, disciplined thinking—are brought to bear on 
these questions (Hall 2002a; different in Hall 2002b: 292; our emphasis).

The same oscillation appears in later literature, it is not problematic, and in any 
case the distinction is not important for our argument. Neuroethics is a field of 
research and knowledge. Sociologically, it has the institutionalized and profession-
alized features that usually characterize disciplines: a recognizable community, 
journals, institutions, conferences, and training programs. We shall use both terms 
indistinctly.

More relevant is the fact that, while neuroethics coexists peacefully with bioeth-
ics and has been sometimes characterized as a bioethical “subfield” or “subdisci-
pline,” it has constructed its identity largely by defending the claim that it must be 
autonomous. This claim has been labeled “neuroethics exceptionalism” or “neuro-
ethical exceptionalism” (Wilfond et al. 2005: 20; Stahnisch 2011: 156).

The exceptionalist claim is not merely a tool for discipline building. It expresses 
the foundations of the neuroethical project via the intermediary affirmation of “neu-
roexceptionalism” (Schick 2005; Tovino 2007; Wachbroit 2008). Here, “neuro” 
refers to the neurosciences—specifically, to the exuberantly publicized conviction 
that they, in particular via brain imaging technologies, pose unparalleled ethical 
challenges. For example, some would argue that they can yield information typi-
cally deemed private and can illuminate the nature of personhood in ways that chal-
lenge established beliefs. This conviction is “intermediary” because it is itself based 
on a further premise, according to which we are essentially our brains. This premise 
does not mean that we are exclusively that organ or its associated systems, but 
implies that the fundamental level of analysis of human features and behaviors is the 
neuroscientific. Of course, the more “basic” genetic level is recognized as crucial. 
Neuroethics, however, presupposes that the neural aspects of human nature are most 
directly relevant to many of the questions raised in the Western philosophical and 
ethical traditions, including issues of personhood and personal identity. Similarly, 
even though neuroethics forums may include discussions of more contextual under-
standings of personal identity and their relation to neuropsychiatric illness or brain 
interventions, such discussions have not in our view affected the discipline’s 
foundations.1

Indeed, the basic justification for the neuroethical project has not changed since, 
in his Introduction to Neuroethics: Mapping the Field, the New York Times, journal-
ist and Dana Foundation chairman William Safire (2002: 7) explained that whereas 

1 For an example of such discussions, see Baylis (2015), which is the introduction to five chapters 
on neuroethics and identity in Springer’s Handbook of Neuroethics.
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“one person’s liver is pretty much like another’s,” the brain is “central to our being” 
and “the organ of individuality.” We are not interested here in examining how and in 
what sense such statements are justified, but in their metamorphosis into norms and 
expectations.

Philosopher Adina Roskies, in her influential article “Neuroethics for the new 
millennium” (2002: 21), argued that “the justification for identifying and promoting 
neuroethics as a new important field” that should “not be merely a subdivision of 
bioethics” is derived from the “intimate connection” between brain and behavior, 
from the “peculiar relationship between our brains and our selves” and from “the 
intuition that our ever increasing understanding of the brain mechanisms underlying 
diverse behaviors has unique and potentially dramatic implications for our perspec-
tive on ethics and social justice.” The dozens of identical or equivalent statements 
that could be quoted convey the same message: “New ethical issues are arising as 
neuroscience gives us unprecedented ways to understand the human mind and to 
predict, influence, and even control it” (Farah 2010: 2). In sum, neuroethics’ self- 
appointed role derives from the belief that “[b]y shedding light on the brain, [neuro-
science] illuminates our prized rationality, our creativity, our capacity to produce 
and appreciate art, even our capacity for awe and transcendence” (Clausen and Levy 
2015: v).

The authors quoted above leave key terms such as intimate connection, peculiar 
relationship, intuition, understanding, underlying, implications, unprecedented, 
and illuminate vague and unexplained. Such vagueness fulfills an important func-
tion. The repetition of their pronouncements turns them into the performative basis 
of the neuroethical enterprise. They are not performative in the same sense as clas-
sical performative utterances such as “War is declared,” which begins war by declar-
ing it. They are performative because they help bring about and sustain the reality 
they supposedly describe. Neuroethics depends on considering those utterances as 
true, and leaving them vague is crucial for conveying the impression that they are 
indeed true. Reciprocally, its effectively autonomous existence, sustained by equally 
performative claims such as “Well-prepared neuroethicists … are needed more than 
ever” (Fischbach and Mindes 2011: 370), seems to prove that the quoted statements 
are empirically substantiated truth claims.

A recent article in the Stanford Encyclopedia of Philosophy explains that neuro-
ethics “is concerned with the ethical questions that attend the development and 
effects of novel neurotechnologies, as well as other ethical and philosophical issues 
that arise from our growing understanding of how brains give rise to the people that 
we are and the social structures that we inhabit and create” (Roskies 2016). 
Nevertheless, as Eric Racine (2010: 75, 76) suggests when he points out that “no 
one really considers neuroethics to be focusing solely on an organ” and that “few 
people if anyone really believe that neuroethics is an ethics of the brain per se,” 
discussing the neuroethical project in terms of “reductionism” or “neuroessential-
ism” is misleading.

Neuroethics indeed provides examples of conspicuously antireductionist posi-
tions. Nevertheless, even elaborate arguments, such as those in Walter Glannon’s 
(2011) Neuroethics With A Human Face or Neil Levy’s (2007) Neuroethics, leave 
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intact the conviction that neuroimaging provides insights into the mind (not just the 
brain) and that, if “the neuro-essentialist notion that the brain defines who we are 
might seem a bit far-fetched,” the brain “is the biological substrate of central human 
characteristics” and there “is no aspect of our lives that neuroscience cannot, in 
principle, help to illuminate” (Clausen and Levy 2015: v). But there are many ways 
of understanding how the brain is substrate and how neuroscience illuminates.

What, in short, has justified the use of the prefix neuro and allowed neuroethics 
to be born free? One answer could be “exaggerating how much scientific research 
can tell us about who we are” and “the fantasy of one all-encompassing explanation 
for complex human traits” (Parens and Johnson 2007: 562). A more specific one 
would be: the conviction that “brains give rise to the people that we are and the 
social structures that we inhabit and create” (Roskies 2016: 3) and that “our brains 
make us the kinds of creatures we are, with our values and goals” (Levy 2007: 8). 
Such claims, as this article will try to document, embody the ultimate justification 
for neuroethics, as well as its ideological and anthropological foundations (“ideo-
logical” in the general sense of constituting a set of ideas and beliefs and “anthropo-
logical” in the sense that they concern the human).

5.2  A Future-Oriented Discipline

From the beginning, neuroethics has been associated with a “new millennium” 
characterized by the momentous consequences of neuroscientific knowledge for the 
self and society. The common vision is that, as ideas about the mind and the nervous 
system “are being revised (if not abandoned) in favor of new notions and novel ways 
of thinking about the human condition,” neuroethics develops “a canon that seeks to 
(1) identify the humanistic importance of neuroscience…, and (2) provide reflective 
direction to the pace and trajectory of technological progress” (Giordano 2010: 
xxviii). The assumption that neuroscience prompts radical reconceptualizations of 
what it means to be human may express a normative expectation; sociologists, how-
ever, have shown that such an expectation has not been realized empirically as far as 
people’s self-perceptions are concerned (O’Connor and Joffe 2013). Yet, even if it 
does not extend beyond the universe of specialists engaged in various “neuro” dis-
ciplines, it has performative efficacy.

Sociologists Ilina Singh and Nikolas Rose noticed that “neuro-ethical anxieties 
have become part of the very problem they seek to address” and foster “a culture of 
hype and hope, futurology and fear” (Singh and Rose 2006: 100). Neuroethics 
indeed advances by announcing tensions that neuroscientific progress ought to gen-
erate and offering itself as the best way to manage them: “In the age of neuro- 
everything, as we enter novel and daring new territories, neuroethicists will be 
needed to formulate many essential questions, and provide much-needed guidance 
in addressing difficult and ethically challenging problems” (Fischbach and Mindes 
2011: 370). Such claims reflect the alliance between neuroethics and neuroscience, 
as well as the former’s affinity with new disciplines of allegedly humanistic rele-
vance, which (from neuroanthropology to neurotheology) have prospered since the 
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Decade of the Brain, thanks to the availability of neuroimaging (Littlefield and 
Johnson 2012; Vidal and Ortega 2017).

Described from the outside with respect to those disciplines, the task of neuro-
ethics is to establish that they are promising endeavors.2 From the inside, they 
embody Judy Illes’ depiction of neuroethics as a way of “empowering brain sci-
ence” that proceeds by “moving age-old debates about mind and brain towards 
modern theoretical discussions about the understanding of human behavior enabled 
by advances in neurosciences” (Illes 2010: 1294). Both inside and outside the field, 
neuroethics reproduces the “proleptic structure” that has characterized the brain sci-
ences since phrenology announced new foundations for managing the individual 
and society (Hagner and Borck 2001: 508–509).3 “Proleptic” derives from “prolep-
sis,” the representation of future developments as if already existing or accom-
plished. Such structure defines topics of investigation, shapes public understanding 
of the brain, sustains future expectations, and identifies the required experts.

By generating both a general vision and concrete research, neuroethics has 
become central to that structure. For example, the director of the Foresight Lab that 
runs within the Ethics and Society Subproject of the European Human Brain Project 
(Changeux et al. 2014, 2016) explained “some of the fundamental questions” such 
an initiative poses:

What do we know about how the human brain functions? What more do we need to know? 
What might we do with that knowledge? What would be the social implications of a greater 
knowledge of the brain and the associated increase in our capacity to intervene in the organ 
that so many believe to be the seat of consciousness, cognition, intention, and of our private 
selves? What would be the ethical challenges in gaining that knowledge and in using it? 
(Rose 2014: 1212).

The modal and the conditional verb tenses would usually suggest mere possibili-
ties. However, when embedded in a major technology-driven, publicly financed 
multinational enterprise of great cost and high symbolic and political value, they 
acquire the consistency of the real and prove the need for neuroethics. This process 
is the heart of neuroethics product positioning. Thus (in one instance among many), 
the Oxford Handbook of Neuroethics devotes its Foreword to arguing in favor of the 
“proactive approach,” underlines the significance of “emerging issues” and of 
“potential pressure points for neuroscience-society tension,” assumes that some 
neuroscientific insights “are likely to threaten core values and beliefs,” and then 
asks, “How should the scientific community prepare for the likelihood that neuro-
science advances will result in increasing tension with the rest of society?” (Leshner 
2011: v, vii, xi, ix, our emphasis).

Yet the most significant aspect of the proactive outlook is that it translates into 
research that consolidates its objects. For example, a survey conducted among 

2 In contrast, critics (e.g., Fitzpatrick 2012) argue that those “neuro” disciplines are intrinsically 
inadequate to illuminate the complex human phenomena they claim to study.
3 The futuristic mode is not exclusive to the neurosciences; see, for example, Mulkay (1993) on the 
“rhetorics of hope and fear” in the early 1990s British debate on research with human embryos.
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health providers and patients diagnosed with major depressive disorder found “high 
receptivity to brain scan for treatment tailoring and choice, for improving under-
standing of and coping with disease, and for mitigating the effects of stigma and 
self-blame” (Illes et al. 2008: 107). Neither at the time of the survey nor as we write 
these lines has there been neuroimaging for depression treatment “tailoring and 
choice,” and it is far from clear that there ever will be such a possibility (Vidal and 
Ortega 2012; Ferrari and Villa 2016 for a recent overview).4 The survey authors 
acknowledged that, with regard to depression, there is no “translation” of neuroim-
aging research to the clinic; they nonetheless insisted that “rapid innovation” was 
taking place along the “trajectory of discovery to implementation,” and such an 
assertion inspired their calls for “the development of responsible social and public 
policies in response to new diagnostic and prognostic capabilities for the benefit of 
patients and their families” (Illes et al. 2008: 107)—in short, for giving neuroethicists 
a crucial social role.

The “capabilities” in question lie entirely in a hypothetical future; the survey 
authors, however, treated them as fully plausible and claimed that identifying them 
early on “can maximize benefit and prevent false hope, mitigate hype, and curtail 
their premature use and even misuse in the private sector” (Illes et al. 2008: 112). 
The intention was no doubt good. Nonetheless, by adhering to the belief that “fMRI 
promises significant benefit to the diagnostic process for major depression” and by 
confidently announcing the realization of that promise, they bolstered confidence in 
presumptive futures and accomplished the opposite of what they allegedly pursued. 
By the same token, they reinforced their own legitimacy, and that of the research 
neuroethics is called to critically examine. Such dynamics illustrate neuroethics’ 
“self-referential methodological structure”: its goal is to assess the practices and 
consequences of scientific activities whose results and assumptions are an essential 
component of itself (Hoyer 2010: 38, 132). Though seldom as clearly as when 
Shook and Giordano (2014: 1) write, “Neuroethics applies cognitive neuroscience 
for prescribing alterations to conceptions of self and society, and for prescriptively 
judging the ethical applications of neurotechnologies,” neuroethicists generally 
consider the constitutive relationship between neuroscience and their discipline as 
one of the latter’s strengths, rather than as a feature that prevents it from distancing 
itself from its objects.

While the proactive and self-referential dispositions are integral to neuroethics, 
the discipline would not prosper if it were a purely “speculative philosophy” (Fins 
2008: 38). Neuroethics of course involves conceptual discussion, but the heart of its 
professional activity is empirical research, as demonstration of its real-world rele-
vance. To our knowledge, the most focused example of an argument for such rele-
vance concerns privacy in connection with neuroimaging research about individual 
differences in personality and intelligence. On the basis of 16 published studies, it 
concluded “that the use of imaging to gather information about an individual’s psy-
chological traits is already possible, but to an extremely limited extent” (Farah et al. 

4 Lu (2016), a radically optimistic overview of recent research about “tailoring treatment by scan-
ning the brain,” is written entirely with modal verbs (could, may, etc.).
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2010: 119). In a broader discussion, the article’s first author argued that neuroethics 
as a whole had moved from being a “predominantly anticipatory field” to a focus on 
actual developments and explained that transformation by “the rapidly evolving 
state of neuroscience itself” (Farah 2011: 761). This is not the place to examine the 
proposed examples—only to indicate that the claim that “neuroscience is calling 
into question our age-old understanding of the human person” (Farah 2011: 776) is 
offered as an observation that accounts for the existence of neuroethics, when it 
actually constitutes the discipline’s fundamental postulate.

5.3  Neuroethical Exceptionalism

Although many presentations since “Neuroethics for the new millennium” (Roskies 
2002) have referred to two complementary endeavors—the neuroscience of moral-
ity and the ethics of neuroscience—neuroethics is in practice mostly reserved for 
the latter category—i.e., for the project of examining the implications of brain sci-
ence for society or the actual and anticipated ethical, social, political, and legal 
consequences of neuroscientific knowledge and its uses, including the ethics of 
research and its clinical biomedical applications. As highlighted in bibliometric 
analyses (Buniak et al. 2014; Leefmann et al. 2016), and as obvious from the tables 
of contents of existing handbooks and journals, the field is characterized by a great 
variety of topics and approaches. Its scope can nonetheless be structured in four 
basic broad areas: (1) brain science and the self, (2) brain science and social policy, 
(3) ethics and the practice of brain science, and (4) brain science and public dis-
course (Lombera and Illes 2009). The question, debated in the early years of neuro-
ethics and of durable theoretical interest, is: why should neuroethics be considered 
a separate discipline? This question arises especially in light of the existence of 
bioethics as a professional field with occasionally contested subspecialties, and 
given that ELSI (Ethical, Legal and Social Implications) programs can be set up in 
connection with any scientific area. At stake here is not whether neuroethics “has 
the right” to exist, but rather the reasons put forward for why ELSI in brain science 
presents challenges so unique that a new profession is required to deal with them.

Of course, like any other process of boundary making and discipline formation, 
the development of neuroethics involves sociological dimensions (Conrad and De 
Vries 2011). Situating neuroethics in the contexts of expectations and ideals of 
progress, of “biocapitalism,” and of the global politics of science, Armin Hoyer 
(2010) argued that its main interest does not reside in its intellectual contents, but in 
the process by which neuroethicists have become recognized experts for mediating 
between, on the one hand, the public sphere (from lay audiences to policy-makers) 
and on the other hand neuroscientific research and diverse “neuro” discourses and 
practices. Caragh Brosnan (2011: 289) emphasized the extent to which “neuroethi-
cists draw on expectational discourses about the future of neuroscience” and thus 
“actively align themselves with neuroscience, rather than maintaining the critical 
distance necessary to act as an ethical watchdog.” Raymond De Vries (2007: S68) 
noted the absence of social scientists and other human science scholars within 
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neuroethics who might contribute critical perspectives, as well as the dearth of dis-
cussion on socioeconomic issues, and the structural problems derived from the dis-
cipline’s institutional organization (e.g., the mission of the Dana Foundation, a 
major philanthropic advocate of neuroethics, is to support brain research).

Both De Vries and Hoyer also emphasized the connections between the rise of 
neuroethics and the history and sociology of bioethics. This is particularly signifi-
cant, since neuroethicists, though sometimes describing their discipline as a subspe-
cialty of bioethics, derive it directly from neuroscientific advances and their 
transformative potential at the social and individual level.5 However, the conversa-
tion that took place in 2005 around Judy Illes and Eric Racine’s American Journal 
of Bioethics target article “Imaging or Imagining? A Neuroethics Challenge 
Informed by Genetics” shows that neuroscientific progress is not by itself the ulti-
mate reason for advocating neuroethical exceptionalism. Since this is the first time 
in which such exceptionalism was the focus of attention, that conversation must be 
seen as a landmark in the history of the field.

The article explains that the specific task of neuroethics is to deal “proactively” 
and “responsibly” with “the inevitable and omnipresent working hypothesis … that 
the mind is the brain” and to interpret data so as “to untangle what we image from 
what we imagine” (Illes and Racine 2005: 10, 12). The data in question are those 
generated by functional neuroimaging, whose nature and capabilities are depicted 
as “the model for neuroethical discussions” and as “the principal reason that tradi-
tional bioethics analysis… will not suffice as a guide” (7, 6). This is the familiar 
“technology story” that also characterizes self-presentations of bioethics (De Vries 
2007: S66): “advanced capabilities for understanding and monitoring human 
thought and behavior enabled by modern neurotechnologies have brought new ethi-
cal, social and legal issues to the fore front” (Illes and Racine 2005: 5). The article 
is dominated by the perception of a “new era” defined by “bold new findings and 
claims” (15) and includes such assertions as: fMRI “poses pivotal challenges to 
thought privacy” (11), or neurotechnologies “will fundamentally alter the dynamic 
between personal identity, responsibility and free will in ways that genetics never 
has” and “are challenging our sense of personhood and providing new tools to soci-
ety for judging it” (14, our emphasis). Those assertions suggest that the identifica-
tion of the mind and the brain does not function as a “working hypothesis” or a 
theoretical statement, but as an empirical matter of fact.

Several commentaries on Imaging or Imagining? discuss said assertions, though 
only one touches upon their constitutional function for neuroethics. Doucet (2005: 30) 
points out, “One of the tasks of neuroethics should be to help neuroscientists recog-
nize the limits of their discipline and their natural inclination,” and refers to an 
earlier article where the same authors note that “the brain is used implicitly as a 
shortcut for more global concepts such as the person, the individual or the self” 
(Racine, Ofek and Illes. 2005: 160). Questioning the need for bioethics subdisci-
plines, Wilfond et al. (2005: 21) remark that “treating certain topical areas as new 

5 Bioethics has adopted this narrative; most handbooks published since the mid-2000s make room 
for neuroethics (though only sometimes in the form of a dedicated chapter).
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and exceptional encourages the misguided impression that some information, such 
as genetic sequences or brain images, is inherently unique because it defines the 
essence of life and personal identity.” Evers (2005: 31) notes that Illes and Racine 
misleadingly use “brain maps” as an equivalent of “thought-maps.” Only Buford 
(2005: 34) directly questions the assumption “that the mind literally is the brain” 
and argues that “the neurosciences and neurotechnologies are unlikely to have any 
metaphysical implications robust enough” to support the authors’ claims about the 
link between brain and self. He thus opposes not only Illes and Racine but also the 
editorialist who introduces the debate by claiming that “the simple fact that the 
brain is the origin of the mind, and therefore in many ways the seat of our humanity, 
confers very special status on it as an organ” (Leshner 2005: 1). The fact that criti-
cism such as Buford’s has not affected the fundamental assumptions of neuroethics, 
as expressed in the last quotation, illustrates the extent to which the discipline can 
safely open itself to contrary views.

5.4  “The Idea That a Person Is His or Her Brain”

Given the crucial role played within neuroethics by claims about the impact of neu-
roscience on notions and practices of the self and personhood, one could imagine 
that the latter would make up core areas of neuroethical investigation. That, how-
ever, is not the case. As of 2009, 60% of publications in the field were devoted to the 
ethics and practice of brain science; policy issues (21%), self and personhood 
(16%), and scientists’ public discourse (3%) followed at a considerable distance 
(Lombera and Illes 2009: 61 and 62, Fig. 2). The most recent bibliometric analysis 
confirms that trend: “the mainstream of neuroethics research is tackling with ethical 
questions within the established theoretical frameworks of bioethics” (Leefmann 
et al. 2016: 12). The most frequent topics do not concern the vigorously publicized 
transformative potential of neuroscientific research (e.g., cognitive enhancement, 
the modulation, or erasure of memories), but rather medical and healthcare issues 
related to psychiatric and neurodegenerative diseases (Leefmann et al. 2016: 13; see 
also Racine and Illes 2008, where all the subjects sketched are “conventionally” 
bioethical).

The fact that “almost all topics discussed within neuroethics today have been 
present in debates in medical ethics, pharmacology or philosophy of mind” seems 
to call into question “the potential of neuroethics to establish itself as a discipline of 
its own” (Leefmann et al. 2016: 17). Neuroethics, however, has already institution-
alized itself. Yet that does not depend on its dealing with new ethical or conceptual 
problems, but on perpetuating the idea that we are essentially our brains and on 
acting as an efficient backing for the ever-growing number of projects that depend 
on it ideologically. Rather than multiplying the examples, let us consider what, to 
our knowledge, is the most focused defense of neuroethical specificity.

In a chapter of the Penn Center Guide to Bioethics, Martha Farah seeks to dif-
ferentiate the neuroethical issues that are also “familiar bioethical issues, which 
pertain to the brain as well as other organ systems” from those “that arise in 
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connection with the brain, because it is the organ of the mind.” These are “unique to 
neuroethics” and include “the social and ethical implications of brain imaging, psy-
chopharmacology, brain stimulation, and brain-machine interfaces, as well as the 
ways in which our advancing understanding of mind-brain relations calls into ques-
tion basic assumptions about what it means to be a person” (Farah 2009: 72).

The relevant “familiar bioethical issues” in neuroethics are those in which the 
fact that the brain is centrally involved does not make a fundamental difference. For 
example, predictive tests for incurable neurodegenerative diseases raise issues 
related to privacy rights and quality of life akin to those raised by genetic tests. 
Similarly, fMRI or transcranial magnetic stimulation raises questions of risk, safety, 
and decision-making that one would ask about other biomedical research methods. 
The same can be said about incidental findings from research brain scans. Topics 
less discussed in neuroethics, but which also overlap with bioethics, include the 
application of stem cell research for neurological disease, future genetic technolo-
gies (since those “for selecting or altering the traits of a child are likely to include 
mental traits such as intelligence and personality” Farah 2009: 74), the use of infor-
mation about brain development in arguments for and against abortion, or the regu-
lation and safety of neuropsychiatric drugs.

In turn, the “uniquely neuroethical issues,” those that “emerge primarily because 
of the very special status of the brain, compared to other organs, in human life,” fall 
into four main categories: (1) functional neuroimaging, (2) psychopharmacology, 
(3) brain stimulation and brain prostheses, and (4) brains and persons, i.e., the “chal-
lenges to our concepts of personhood posed by our growing understanding of the 
neural bases of behavior, personality, consciousness, and states of spiritual tran-
scendence” (Farah 2009: 75).

The specifically neuroethical issues related to psychopharmacology concern 
less therapeutic applications than the use of substances “to change or enhance nor-
mal people’s cognitive abilities and moods” (Farah 2009: 77). The augmentation of 
attention and memory, the weakening of unwanted memories, and the improve-
ment of mood raise questions about safety, fairness, and social equity, the com-
modification of mental functions, and the impact of enhancement practices on 
values such as hard work, as well as on personal identity and authenticity. Similar 
issues are raised by brain stimulation and brain prostheses (Farah 2009: 79–80), 
though other literature suggests that enhancement and privacy are by far not the 
central ethical issues in connection with stimulation and prostheses (Glannon 
2014; Grübler and Hildt 2014).

With regard to brain imaging, the main “specifically neuroethical issue” is said 
to be “privacy of thought.” This most “obvious concern” here relates to actual and 
potential uses of imaging technologies to detect lying and unconscious motivation 
and to “brainotype” mental and personality traits. Although the well-documented 
problem of considering brain scans “as more accurate and objective than in fact they 
are” is mentioned (Farah 2009: 76), the neuroethical treatment of brain imaging 
illustrates precisely that problem. It does so, however, not in connection with mat-
ters widely recognized as needing remedy (e.g., for fMRI: Whelan and Garavan 
2014 on inflated predictions, Eklund et al. 2016 on inflated false-positive rates). 
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Rather, neuroethical practice illustrates beliefs about brain scans because (as men-
tioned) it embodies the assumption that imaging the brain “provides” or “reveals 
information about the mind” (Farah 2010: 4; 2009: 75)—in other words, that fMRI 
constitutes the “primary methodology to investigate mental states neuroscientifi-
cally” (Levy 2008: 7). As Fins (2011: 896) notes, neuroethics was made possible by 
technology and is to such an extent dependent on it that it can without exaggeration 
be said to be “essentially an ethics of technology.” Such dependence is most radical 
with respect to neuroimaging (Vidal 2015). As the statements just quoted illustrate, 
even though neuroethics scholars such as Martha Farah, Eric Racine, and Adina 
Roskies, all quoted here, have helped bring to light myths and misunderstandings 
about neuroimaging, neuroethics must assume that brain imaging is a window into 
the mind and therefore into the constitutive features of personhood; its relevance 
depends on that postulate.

We do not wish to discuss to what extent or in what sense such claims about 
neuroimaging may be justified, but to underline that they constitute a petitio princi-
pii conveyed as a factual statement. Yet such a statement raises numerous philo-
sophical and empirical issues that are not even hinted at, to begin with the confusion 
of “mental privacy” and “brain privacy” (Gilead 2015). Such issues should be at the 
heart of ethical reflection; if they were, however, then the treatment of brain imaging 
would no longer pertain to neuroethics as we know it. An illustration of this is 
Farah’s (2014) thoughtful reply to criticisms of functional neuroimaging, which 
does not deal with the assumption in question—from which, however, everything 
else follows. De Vries (2007: S68) noted that the “uncritical way” in which some 
neuroethicists respond to neuroimaging research “is surprising to a social scientist.” 
But we argue that it should not be, since what De Vries perceives as lack of critical 
perspective constitutes in this regard one of neuroethics’ conditions of existence.

Finally, brain and persons emerges as a fourth category of specifically neuroethi-
cal issues because knowledge of brain function is “forcing us to reexamine our 
understanding of ourselves as moral agents and spiritual beings” (Farah 2009: 80). 
Perhaps some individuals feel forced to reexamine their self-understanding in light 
of neuroscientific information. Yet a reexamination of personhood is not an inherent 
and necessary consequence of such information. Brain science is to such an extent 
superfluous for questioning views about human nature that the “amoral determinis-
tic viewpoint” which, it is asserted, “will probably gain a stronger hold on our intu-
itions” (Farah 2009: 80), has existed for centuries independently of knowledge 
about the brain and has never depended on empirical information. We are told that 
the problem with our “intuitive understanding of persons,” which supposedly 
“includes the ideas that they have an essence that persists over time, that they are 
categorically either alive or dead, and that they have a nonmaterial dimension such 
as a spirit or soul,” is that “none of these fits with the idea that a person is his or her 
brain” and that “as neuroscience reveals progressively more about the physical 
mechanisms of personality, character, and even sense of spirituality, there is little 
about a human being left to attribute to an immaterial soul” (Farah 2009: 80–81).

Yet believing that persons are their brains is obviously not the sole alternative to 
believing in an immaterial soul as the foundation of personhood. For example, 
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although there are significant platonic currents in the history of Christian thought, 
the Christian tradition has emphasized that persons are intrinsically corporeal, that 
they require a full body, and that disembodied souls cannot be persons.6 It posits a 
duality but nothing akin to “Cartesian dualism.” History, moreover, amply demon-
strates that materialism requires neither knowing anything about the brain nor the 
level of confusion displayed in the quoted argument. This confusion, which boils 
down to identifying the fact that we cannot be without our brains (or perhaps their 
functional equivalent) with the persuasion that we are our brains, inspired the late 
Stephan Chorover (2005: 2081), founding member of the Department of Brain and 
Cognitive Sciences at MIT, to see in neuroethics “an instance of anthropomorphism, 
in which characteristics properly belonging to the human social sphere are misat-
tributed to brains.”

5.5  A Concluding Reflection

Statements that from outside neuroethics seem to reflect an ignorance of history, 
neglect of the human sciences, and confusion of categories, epitomize the disci-
pline’s foundation: “the idea that a person is his or her brain.” As Hoyer (2010: 
94–95) points out, such a neuroanthropological view of the human (Menschenbild) 
is not a distinctive feature of neuroethics, but a cornerstone of the neuroscientific 
“thought style.”7 While it is not always clear whether it represents a methodological 
or an ontological position, unclarity bolsters its performative efficacy. Thus, we 
argue, giving up this position would entail giving up neuroethical exceptionalism. 
Statements such as “the brain is the origin of the mind” or “imaging the brain reveals 
information about the mind” can be interpreted in various ways, from emergentism 
to the strongest forms of reductionism. Within neuroethics, however, they are pri-
marily performative, and leaving them vague is the best way of making them com-
patible with a range of interpretive options. That is why, as noted above, discussing 
the neuroethical project in terms of reductionistic neuroessentialism is off the mark: 
neuroethicists’ claims about the mind-brain are not meant to explore philosophical 
issues or to clarify the relationship between mind and brain, but to sustain the neu-
roethical project. This observation does not imply that there are not many valuable 
neuroethical contributions; but it does provide insight into the discipline’s ideologi-
cal foundation and its function in the global dynamics of science—a foundation and 
a function that can in turn be embraced and furthered or criticized and resisted.

6 The literature on this topic is vast. See Vergote (1991) for a concise statement and, most recently, 
Baschet (2016).
7 Hoyer uses the term Denkstil introduced by the Polish biologist and philosopher of science 
Ludwik Fleck in his groundbreaking1935 book, The Genesis and Development of a Scientific Fact. 
“Neuroanthropological” does not refer to the field of neuroanthropology that has developed since 
the 1990s, but to a view of the human, such as the one defended by the German philosopher 
Thomas Metzinger (2009).
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6Section Introduction: Focus, Theories, 
and Methodologies in Neuroethics

Eric Racine and John Aspler

Abstract
In this introduction to the section on the focus, theories, and methodologies in 
neuroethics, we present part of the ongoing debate surrounding the disciplinary 
status of neuroethics (e.g., is it a field, is it a discipline), which reflect varied 
expectations about the ability or even the requirement for neuroethics to offer 
new approaches to academic inquiry. Accordingly, the following four chapters 
offer different perspectives on these theoretical and methodological issues.

Academic disciplines are usually defined by a focus and a set of theories and meth-
odologies. For example, in the late nineteenth century, Durkheim defined the object 
of sociology as the study of social facts, global properties of institutions, and societ-
ies (and not the psychology of individuals) (Durkeim 1894). This galvanized the 
development of sociological theories and methods and, eventually, led to faculty 
positions and departments in sociology that sustained this new emerging discipline. 
Psychology is also a field marked by early tensions between distinct traditions of 
scholarship that defined the object and methods of psychology in sometimes 
strongly opposing ways. Indeed, between Wundt’s psychophysical and 
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experimental approach, and the introspective tradition that includes psychoanalysis, 
there are huge epistemological ruptures. The disciplines of sociology and psychol-
ogy are now well established, even if debates about their focus, theories, and meth-
odologies persist. These debates are often considered signs of their vitality. In 
contrast, neuroethics is a long way from becoming an established discipline. Indeed, 
such disciplinary aspirations might not even be appropriate, since the traditional 
model of the academic discipline may not align well with the scholarly and practical 
goals of neuroethics. For the sake of comparison, even after almost five decades of 
active scholarship, bioethics is not yet considered a discipline from both scholarly 
and institutional standpoints.

However, some scholars, in particular those who are more optimistic about 
the potential contribution of the neuroscience of ethics, suggest that the theo-
retical insights generated by neuroscience, as well as the behavioral and brain 
sciences more broadly, could form a new foundation for ethics, perhaps even 
establishing a new discipline (Changeux 1996; Gazzaniga 2005). Adopting a 
more cautious interpretation, others have suggested that the neuroscience of eth-
ics can at least make an important contribution to how we understand moral 
thinking and moral behavior, but that this contribution has to be folded into a 
much broader set of studies in empirical ethics (Racine 2005; Churchland 2002). 
Still others argue that much of the neuroscience of ethics should remain the 
province of social psychology or of neuroscience itself (Farah and Wolpe 2004). 
However, this latter position neglects the potential enrichment that neuroscience 
could bring to ethics (Racine et al. 2017). Finally, there also exist questions 
about whether there is room within neuroethics for dissenting opinions about 
the value of the neuroscience of ethics at all— especially given external critiques 
(e.g., from critical neuroscience (Choudhury and Slaby 2012)). Only the future 
can tell whether the knowledge generated by neuroscience will have transforma-
tive effects on ethics and society to the point of establishing a discipline. But the 
future is notoriously hard to predict, notably in this case regarding whether the 
gaps between the humanities and social sciences, and the biological sciences, 
will give way to evermore creative and engaging scholarship that helps estab-
lish, in the words of Potter—one of the founders of bioethics—“bridges to the 
future” (Potter 1970, 1971).

In this spirit, the second section of the book surveys different theories and meth-
odologies deployed in neuroethics, while critical contributions assess theoretical 
blind spots and the methodological standards relied on thus far. Chapter 7, 
Theoretical Framing of Neuroethics: The Need for a Conceptual Approach,  
is  presented by Arleen Salles and Michele Farisco of the Centre for Research Ethics 
& Bioethics at Uppsala University, under the leadership of the philosopher and head 
of the Ethics and Society Subproject of the Human Brain Project, Kathinka Evers. 
They provide an overview of dominant theoretical perspectives in neuroethics, 
before arguing in favor of a model based on informed materialism, which they claim 
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could provide a novel theoretical foundation for neuroethics. In Chap. 8, Neuroethics: 
A Renewed View of Morality? Intentions and the Moral Point of View, Bernard 
Baertschi, a long-time professor of philosophy at the University of Geneva and a 
neuroethics pioneer in the French-speaking world, explores the neuroscience of 
intentional actions and rejects interpretations of neuroscience evidence that call for 
radical shifts in the attribution of responsibility. In Chap. 9, Is it Time to Abandon 
the Strong Interpretation of the Dual Process Model in Neuroethics?, Veljko 
Dubljević, an emerging force in neuroethics located at North Carolina State 
University, rejects the dual process theory of moral judgment given mounting scien-
tific evidence undermining this foundational neuroethics theory. Finally, in Chap. 
10, Neuroethics and Policy at the National Security Interface: A Test Case for 
Neuroethics Theory and Methodology, Nicholas Evans, an expert in the ethics of 
dual-use research, and reputed American bioethicist Jonathan Moreno explore the 
significant issues that neuroscience raises with respect to armed conflict and national 
security. They draw conclusions about the methodological development needed to 
allow neuroethics to address broader social issues, such as the military application 
of neurotechnologies. The four chapters in this second section hint at the numerous 
theoretical and methodological questions to be addressed in future neuroethics 
scholarship.
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7Theoretical Framing of Neuroethics: 
The Need for a Conceptual Approach

Kathinka Evers, Arleen Salles, and Michele Farisco

Abstract
There are different dominant perspectives, theories, and methodologies within 
neuroethics, each importantly shaping the identification, understanding, and 
 discussion of the relevant ethical, social, philosophical and scientific issues. In 
this chapter, we first provide a brief overview of current neuroethical approaches 
calling attention to a common tendency to underestimate the role and value of 
conceptual analysis. Against that background, we present and develop the theo-
retical framework of fundamental neuroethics. Next, we suggest that neuroethics 
should be built on the sound scientific and philosophical foundations of informed 
materialism. Finally, we apply the proposed theoretical framework to the neuro-
ethical discussion of brain simulation.

The twenty-first century has seen neuroscience develop rapidly and a new academic 
field emerge, neuroethics, investigating the neurobiological basis of morality as 
well as the ethical, social, and legal issues raised by neuroscientific research. There 
are different dominant perspectives, theories, and methodologies within neuroeth-
ics, each importantly shaping the identification, understanding, and discussion of 
the relevant ethical issues.
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In this chapter, first we provide a brief overview of current neuroethical 
approaches calling attention to a common tendency to underestimate the role and 
value of conceptual analysis, focusing more on practical rather than on theoretical 
issues in the philosophical contributions.

Against that background, we present and develop the theoretical framework of 
fundamental neuroethics, which we argue provides the adequate methodology and 
theoretical foundations required in order to properly address the ontological, episte-
mological, and ethical challenges created by potential advances in brain science. Next, 
we suggest that neuroethics should be built on the sound scientific and philosophical 
foundations of informed materialism, a perspective that depicts the brain as an autono-
mously active, plastic, and projective organ evolved in sociocultural- biological sym-
biosis and that adopts an evolutionary view of consciousness as an irreducible part of 
biological reality, an evolved feature of the brain, and a suitable object of scientific 
study. Finally, we apply the proposed theoretical framework to the neuroethical dis-
cussion of brain simulation, conceived as a prospective new tool to describe, explain, 
and predict cerebral activities through their reproduction on a computer.

7.1  Introduction

Moral philosophers today confront an interesting situation: the natural sciences, in 
particular neuroscience, have entered “their” domains, purporting to shed scientific 
light on the phenomenon of moral thought. Neuroscientists are not merely suggest-
ing areas for interesting applications of ethical reasoning or calling for assistance 
in solving problems arising from scientific discoveries, as other scientists have 
long done. Neuroscience purports to offer scientific explanations of important 
aspects of moral thought and judgement. And while the understanding of morality 
as a social phenomenon is primarily a matter of understanding cultural and social 
mechanisms, it is becoming increasingly apparent that empirical knowledge of the 
brain is relevant in this context. Progress in neuroscience, notably, in the dynamic 
functions of neural networks, can deepen our understanding of decision-making, 
choice, acquisition of character and temperament, and the development of moral 
dispositions.

This bold move has been received with varying levels of enthusiasm, ranging 
from optimistic faith in finding clarity on—and even possible solutions to—age-old 
philosophical problems (Greene 2008; Churchland 2008) to calls for caution 
(Legrenzi and Umiltà 2011; Choudhury and Slaby 2012: De Vos and Pluth 2016) 
and even rejection (Satel and Lilienfeld 2013). Moral conceptions and metaphysical 
notions (such as identity and free will) are often thought to stubbornly resist scien-
tific understanding, and there is no agreement on whether neuroscience’s incursion 
into the domains of ethics and philosophy is a cause for celebration or for scandal.

The possibilities opened by neuroscientific advances and the uncertainty and dis-
agreement regarding what they mean and what their implications are have inspired 
several new academic lines of inquiry. One is “neuroethics”, which is an interface 
between the empirical brain sciences, philosophy of mind, moral philosophy, ethics, 
psychology, and the social sciences. Though used early on to refer to ethical issues 
raised by neurologists in practice (Pontius 1973; Cranford 1989), the term now 
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generally refers to the study of the myriad questions (both practical and conceptual) 
that arise when scientific findings about the brain are carried into philosophical 
analyses, medical practice, legal interpretations, and health and social policy. The 
topics the field1 addresses are not new; some were raised already during the French 
Enlightenment, notably by Diderot (1966) who stated in his Éléments de Physiologie: 
“C’est qu’il est bien difficile de faire de la bonne métaphysique et de la bonne 
morale sans être anatomiste, naturaliste, physiologiste et médecin…” (suggesting 
that in order to be a good metaphysician or moral philosopher, one also needs 
knowledge of anatomy, physiology, and medicine). Other topics, such as the ethical 
quandaries arising from advances in neuroscientific research, have long been 
addressed by ethics committees throughout the world, though not necessarily under 
the label of neuroethics.2

‘Neuroethics’ is a very young and rapidly developing area of research generally 
characterized by its naturalistic orientation—supporting the relevance of scientific 
methods of explanation and justification—and its interdisciplinary nature (Farah 
2010; Evers 2009; Racine 2010). As it grows into an established field of practice, 
two main issues internal to its development and distinctiveness are raised.

The first relates to its methodology. By virtue of its interdisciplinary character, 
neuroethics can be seen at times as the convergence of neuroscience and philosophy, 
of neuroscience and moral psychology, or of neuroscience and bioethics, depending 
on which perspective one wishes to emphasize. That the field draws from the 
insights and methodologies of the empirical sciences and of philosophy is key in 
providing a deeper understanding of the issues at stake. But at the same time, such 
interdisciplinarity raises questions about how to integrate methods and about which 
aims will provide the field with more explanatory depth.

The scientific method, which centrally involves repeatable observations and 
experiments, is usually assumed to guarantee objectivity and factual information, 
and yet, there is cause for caution and even scepticism regarding claims about neu-
roscientific objectivity in the production and interpretation of “facts” about the brain 
(Evers 2009). Neuroscientific findings are theoretically limited; they come with 
uncertainties often ignored and assumptions that can be questioned and are often 
shaped by extra-epistemic factors (i.e., societal, political, and economic expecta-
tions that affect which topics are chosen and how they are addressed). Finally, the 
rhetorical power of neuroscience typically outreaches its empirical findings and 
sometimes extends its discourses into other epistemological domains (Rose 2006; 
Frazzetto and Anker 2009; Racine 2010; Choudhury and Slaby 2012).

In contrast, the core of philosophical methodology is the definition of concepts 
and the identification of their essential components in search of conceptual clarity. 
But while in the past it was thought possible to discuss topics such as moral agency 
in the absence of biological and psychological knowledge, at present, a 
philosophical discussion of these topics that does not take empirical considerations 
into account is increasingly considered inadequate. This raises a number of issues 
that deserve attention, such as whether and how the integration of the scientific and 

1 For the purposes of this paper, we understand the term “field” to denote an area of research that 
may not yet be a discipline in a clearly defined sense.
2 Cf., e.g., opinions by the Comité Consultatif National d’Éthique, France in the 1980s.
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philosophical methodologies is possible, which has more authority and epistemo-
logical priority in a discussion of the issues, and whether they can be integrated to 
conform to a specific neuroethical methodology that distinguishes the field from 
other similar ones.

The second internal issue raised by the development of neuroethics has to do with 
the field’s ontological commitments when addressing the ethical questions engen-
dered by neuroscience. Indeed, the determination of whether neuroscientific findings 
are relevant to our understanding of the self, consciousness, and intentionality, for 
example, and of the usefulness of neuroethics itself, requires an understanding of the 
brain, its structural architecture, its development, and functions (Evers 2005; Evers 
2009). But such understanding is not merely an issue of empirical interpretation, i.e., 
it does not concern the brain as it appears to us; it is one that requires philosophical 
interpretation as well, i.e., it concerns the brain as it is in itself (Northoff 2014; 
Wagner and Northoff 2015). The question here is about what is a scientifically and 
philosophically appropriate understanding of the brain that can be used to build a 
constructive neuroethics. Thus, it seems clear that both epistemological and onto-
logical considerations have an impact on the viability of the neuroethical enterprise.

Consequently, in this first section, we explore these epistemological and onto-
logical concerns. We begin by providing a brief overview of what we consider are 
dominant neuroethical perspectives and methodologies, calling attention to a com-
mon framing assumption regarding the role and value of conceptual analysis in 
neuroethics. Against that background, we then propose a conceptual framework that 
we call fundamental neuroethics, which provides the adequate methodology and 
theoretical foundations required in order to properly address the practical implica-
tions of potential advances in brain science—and their ontological, epistemological, 
and ethical impact on our understanding of human beings and their capacity for 
moral judgement.

7.2  Neuroethics: Methods and Topics

For the sake of simplicity, a distinction can be made among three different (not fully 
independent and often overlapping) methodological approaches within neuroethics: 
(a) neuro-bioethics, (b) empirical neuroethics, and (c) conceptual neuroethics.

7.2.1  Neuro-Bioethics

What we call “neuro-bioethics” corresponds to what some scholars label the “ethics 
of neuroscience” (Roskies 2002).3 It typically addresses a number of issues that can 
be grouped into four major areas:

3 James Giordano uses the term to refer to neuroethics in general, on the grounds that this term 
“grounds an understanding and use of neuroscience to the methodology of ethics and the interdis-
cisplinarity and practicality of bioethics” (Giordano 2011: 18).
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 1. Ethical issues raised by neuroscientific research—e.g., informed consent, the 
handling of incidental findings, and privacy.

 2. Ethical issues that emerge in psychiatric and psychological care and in clinical 
neurology—e.g., the extent to which progress in neuroscience meets the needs of 
patients with disorders of consciousness (i.e., coma, vegetative state, and mini-
mally conscious state).

 3. Policy considerations regarding some of the possibilities opened up by neurosci-
entific advances (e.g., cognitive neuro-enhancement and non-clinical uses of 
neuroimaging).

 4. Public communication, media representation, and cultural and societal under-
standing of neuroscience’s impact.

Although unique in that these discussions focus on the scientific study and 
manipulation of the brain, they mirror bioethical debates (Levy 2008). Their main 
goal is practical: to solve concrete moral problems.

It is well known that much bioethical theorizing has been characterized by 
the application of a limited set of concepts, such as rights, obligations, duties, 
and social good, and fundamental principles, such as autonomy, beneficence, 
justice, and utility, to the relevant moral problems. These bioethical concepts 
and principles (some of which have been much criticized for remaining largely 
untouched by empirical and contextual considerations) are justified by different 
ethical approaches. The advantages and disadvantages of these kinds of 
approaches (which generally resolve practical issues in a deductive fashion, i.e., 
starting from general principles or rules to assess particular issues) have been 
widely discussed (Clouser and Gert 1990; Clouser 1995; Beauchamp 1995). 
Unlike bioethics, neuro-bioethics generally makes no explicit mention of the 
method used when addressing the issues, nor is there a general consensus 
regarding which is the best methodology or whether there is one best methodol-
ogy for all cases. However, a deductive approach seems to be present in the 
discussion of some particular neuroethical issues (e.g., cognitive enhancement), 
where often the debate seems to revolve around a few principles or rules and the 
extent to which the practice in question is or is not compatible with them (Farah 
et al. 2004).

Partly because of the alleged tendency of the deductive approach to promote a 
rather abstract ethical analysis of cases (Little 1996; Toulmin 1982), a number of 
alternative inductive approaches, such as casuistry, have been proposed within bio-
ethics. Recently, some bioethicists and neuroethicists have been calling for a prag-
matic methodology that puts an emphasis on understanding and enabling the 
interpersonal process of moral problem-solving in specific cases in an interdisci-
plinary fashion (Fins 2008; Racine 2010). In the pragmatic model, moral decision- 
making is dynamic (insofar as it is crucially concerned with interaction between 
stakeholders) and contextual. Moral judgement is not detached from interpretive 
complexities and specific circumstances; instead, it is nurtured by biological, physi-
cal, and historical considerations and requires responsiveness to the concrete clini-
cal or research context.
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Considering the above, it is evident that the role that philosophy plays within 
neuro-bioethical methodology varies. In the deductivist model, practical problems 
are identified and solved in terms of certain commonly accepted ethical frameworks 
grounded in moral theory and philosophy. In this model, philosophy plays a pivotal 
role. In the case of the pragmatic model, the role of philosophy is different. Indeed, 
the pragmatic model tries to incorporate insights from multiple sources and disci-
plines. Some pragmatist commentators suggest that while philosophy “tempers 
assertions and helps prevent ideological distortions” (Fins 2008: 44), it must take a 
back seat to scientific and clinical considerations. Other pragmatist neuroethicists 
call for recognizing the potential contributions of philosophy, while considering it 
one among the many other fields that can help in neuroethical decision-making 
(Racine 2010: 87).

7.2.2  Empirical Neuroethics

Following Northoff, we apply the term “empirical neuroethics” to the type of neu-
roethics research that seeks to use neuroscientific data to inform both practical and 
theoretical issues without focusing on translational concerns, such as how neurosci-
entific findings can be so used (Northoff 2009; Wagner and Northoff 2015).4 
Empirical neuroethics takes as a starting point the view that relevant knowledge 
about human beings, who they are, how they think and judge morally, and how they 
act can be achieved by looking at the empirical data on the workings of the nervous 
system and the brain. Accordingly, in our view, empirical neuroethics not only 
encompasses issues typically assumed to belong in the “ethics of neuroscience” 
(e.g., the social implications of a neuroscientific understanding of brain function) 
but also, and more fundamentally, those issues typically subsumed under what is 
known as the “neuroscience of ethics” (Roskies 2002). The reason for this is that, 
despite the fact that the focus of the neuroscience of ethics is the basis and meaning 
of concepts, it does not address the issue of how neuroscientific results can illumi-
nate fundamental philosophical questions; justify a change in some beliefs we hold 
about autonomy (Levy 2008), for example, or personhood (Farah and Helberlein 
2007); and possibly even refine and enhance the moral tools ethicists use (Roskies 
2002; Levy 2011; Greene 2008).

The lack of attention to the issue of how is not a minor concern. The fact is that 
although the “neuroscience of ethics” is typically considered descriptive, it has long 
been prescriptive: implicit assumptions about brain facts, their value, and their nor-
mative weight underlie the claim that neuroscientific findings will lead us to revise 
particular metaphysical and ethical notions (Shook and Giordano 2014; Northoff 
2009). Indeed, prescriptivity is not problematic in itself. However, what is problem-
atic is that (1) there is no explanation of how to interpret those brain facts that func-
tion prescriptively and (2) that, unless one supposes that brain facts and normative 

4 Thus, we understand the term differently from Judy Illes who uses it to refer to empirical research 
in the field on neuroethics (Illes 2007).
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concepts correspond one to one, it is not clear why such facts are prescriptive. Thus, 
a shortcoming of empirical neuroethics is that it is unable to account for one of the 
most challenging tasks for neuroethics: the determination of how to use biological 
data to have either explanatory or normative relevance.

7.2.3  Conceptual Neuroethics

The main difference between empirical and conceptual neuroethics is that whereas 
the former claims that observations about the brain are relevant to ethical and meta-
physical concepts without explaining how, the latter does actually concern itself 
with the methodological issue of how this happens. For a conceptual approach, the 
link between descriptive considerations derived from observations about the brain 
and normative considerations is not necessarily self-evident: understanding it 
requires some kind of conceptual interpretation of neuroscientific findings. Thus, 
conceptual approaches call for developing a methodological modus operandi for 
fruitfully linking scientific and philosophical interpretations without necessarily 
giving primacy to either science or philosophy.

Neuroethics as Metaethics: One such conceptual approach proposes that neuro-
ethics be understood as a type of metaethics, clarifying the operative underlying 
presuppositions and commitments involved in moral deliberation and action (Shook 
and Giordano 2014). In a number of articles, James Giordano and colleagues have 
insisted on the neuroethical need to develop a critical assessment of neuroscience, 
addressing “the validity of the tools and techniques utilized to develop neuroscien-
tific and neuroethical theories” (Avram and Giordano 2014). While the need to 
engage in a critical neuroscience is not new (Choudhury and Slaby 2012), the 
authors suggest that attention be paid to how neuroscientific concepts are shaped in 
order to determine the usefulness of neuroscience in addressing fundamental human 
issues.

Fundamental Neuroethics: Developed by Kathinka Evers, this conceptual 
approach also posits that knowledge of the brain’s structural and functional archi-
tecture and its evolution can deepen our understanding of personal identity, con-
sciousness, and intentionality, including the development of moral thought and 
judgement. However, in contrast with other approaches, fundamental neuroethics 
focuses in particular on the issue of how natural science can deepen our understand-
ing of moral thought and on the role of conceptual analysis.

Any attempt to address the issue of how necessarily leads to a discussion of 
whether human mental activity, including moral thought as a subset of thought in 
general, can be understood in biological terms. Indeed, this is not a new query: a 
version of the classical mind-body problem has been discussed for millennia and 
also in quite modern terms from the French Enlightenment until today. What is 
comparatively new is the realization of the extent to which ancient philosophical 
problems—such as whether humans possess a free will, the meaning of personal 
responsibility, how to understand the self, and the relationship between emotions 
and cognition, or between emotions and memory—vigorously emerge in the rapidly 
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advancing neurosciences. While this has been acknowledged by other neuroethical 
approaches, fundamental neuroethics pays special attention to methodological and 
conceptual concerns typically left unexplained.

As the name suggests, the term “fundamental neuroethics” refers to basic 
research (in contrast to neuro-bioethics) that combines philosophical and scientific 
theoretical perspectives. From a methodological perspective, fundamental neuro-
ethics argues that only a philosophical/conceptual level of interpretation of the sci-
entific evidence allows for a legitimate connection between scientific evidence and 
philosophical concepts and issues without assuming that the empirical and the con-
ceptual correspond one to one. Philosophical analysis also plays a key role in sti-
fling unrealistic expectations regarding neuroscientific advances (Evers 2007). 
Empirical methodology and scientific interpretation, while providing important 
information, are by themselves insufficient to generate an adequate conceptual 
understanding of data, including data about the brain. Thus, philosophical analysis 
fosters understanding of the meaning and use of the main scientific concepts and 
thus complements scientific interpretation of theories and data.

Integration of scientific and philosophical methodologies is necessary because, 
as we will see in the next section, whether neuroscience can play a productive role 
in addressing fundamental philosophical issues depends on how the relevant neuro-
scientific concepts are interpreted. One such concept is the brain: fundamental neu-
roethics provides a philosophical account of the brain and how its functional 
architecture grounds human moral behaviour. Insofar as it does, this conceptual 
approach intends to offer both neuro-bioethics and empirical neuroethics the theo-
retical foundations needed to examine the ethical problems raised by neuroscience. 
Thus, a fundamental neuroethics perspective is key whether the focus is on the 
clinic, on neuroscientific research, on the neurobiology of moral judgement, or on 
the foundation for a new metaethics (Evers 2007; Evers 2009).

7.3  Informed Materialism

From the perspective of fundamental neuroethics, the relevance of neuroscience to 
understanding moral thought and judgement and the moral implications of neuro-
scientific research depends on which theoretical model of the brain is used to under-
stand complex human behaviour.

The insight that the mind and brain are not dual ontological entities is today com-
mon scientific knowledge. However, this does not mean that objective knowledge 
about neuronal activities in the brain can tell us all there is to know about the mind 
and specifically about consciousness. In the absence of subjective accounts, no 
objective third-person description can fully capture the first-person view from its 
own perspective: it needs to be experienced first-hand to be known, and to live the 
experience of another is a logical impossibility (Evers and Sigman 2013). The field 
of neuroethics must therefore acknowledge both the embodiment of mind and of 
consciousness and the irreducible character of the subjective perspective. 
Accordingly, a naïve reductionist account, which postulates that we only have to 
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wait for neuroscience to become sufficiently sophisticated to be able to explain all 
there is to know about consciousness (Crick 1994; Bickle 2003), is not acceptable 
because it is unable to account for the subjective view (Evers 2007, 2009). Moreover, 
insofar as the brain’s subjective experience mobilizes emotions (themselves essen-
tial features of moral judgement),5 neuroethics must also take into account the role 
of emotions and values. Naïve reductionism, failing to consider this, lacks explana-
tory power and relevance to understanding moral thought and judgement.

One of us (KE) has suggested an understanding of the brain that is epistemo-
logically and morally relevant to provide an adequate theoretical framework for 
neuroethics: informed materialism (IM) (Evers 2007, 2009). IM has high explana-
tory value with regard to both the evolution and nature of moral judgement, notably 
with regard to subjective evaluations, and the personal and public responsibility to 
ensure that knowledge of the brain is put to practical use and yields societal 
benefits.

The concept of IM was originally used in chemistry (Bachelard 1953, “matérial-
ism instruit”), but has since been used in neuroscience to oppose both dualism, 
which posits the existence of a mind or soul independent of the material body, and 
naïve reductionism, which excludes the subjective perspective from scientific study 
(Changeux 2004). IM is founded on the notion that all elementary processes of the 
brain are based on physicochemical mechanisms, and it adopts a view of conscious-
ness as an evolved biological function of neuronal activities.

Departing from the view of the brain as a rigid automatic device whose opera-
tions are strictly determined, the informed materialist framework depicts the brain 
as an autonomously active, plastic, projective, and creatively narrative organ evolved 
in sociocultural-biological symbiosis. The three core ideas of informed materialism 
are that the mind cannot be understood independently of biology, that consciousness 
is an irreducible part of biological reality, and that the brain is an emotional, selec-
tional system in which values are included as necessary constraints. No human 
being transcends its biological nature and, biologically speaking, no creature with a 
brain is born value-free.6

Evaluation becomes a fundamental feature of the brain thus conceived. A system 
cannot learn or remember without any values, or without the capacity to evaluate 
stimuli, preferring some stimuli to others. This classical idea in learning theory was 
expressed in neuronal terms by Dehaene and Changeux (1989, 1991) and by 
Edelman (1992) in his account of primary consciousness. These different neurosci-
entific accounts emphasize that learning is change of behaviour that results from 
cerebral categorizations of stimuli in terms of positive or negative values and value 
systems and emotions, conceived as essential to the selectional workings of the 
brain.

5 Since an evaluation is essentially an expression not only of thought but of preference that is the 
result of emotion, cf. below.
6 A “value” is here understood as something that is taken into account in decision-making and that 
influences a choice, selection, or decision, which can occur on many levels, (i.e., nonconscious as 
well as conscious), as a basic biological function or as a feature of advanced moral reasoning.
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The human brain is both intrinsically active and in constant social interaction: it 
produces electrical and chemical activity, not only in response to external stimuli 
but also spontaneously—independently of the external world. This intrinsically 
active and motivated neural system is genetically predisposed to explore the world 
and to classify what it finds. Considering how our brains acquire knowledge of our-
selves and the world, IM acknowledges that adequate understanding of our subjec-
tive experience must take into account self-reflective information, physiological 
observations, and physical measurements (Dehaene et al. 2003; Changeux 2004; 
Evers 2009).

7.3.1  Emotions

According to IM, sensitivity to reward signals, whether as basic biological func-
tions or as higher-level cognitive/emotional functions, plays an important role in 
producing a number of mental activities; some researchers propose that this 
marks the dawn of consciousness (Denton 2005), motivation, planning, and voli-
tion and increases an organism’s capacity to exert control over itself (LeDoux 
1998). Current hypotheses about knowledge acquisition posit that reward signals 
select spontaneously arising pre-representations that are stabilized as representa-
tions after confirmation by both external experience and internal evaluation pro-
cesses (Dehaene and Changeux 1991). Such pre-representations are stabilized 
through “cognitive games” where the brain tests the pre-representations in rela-
tion to context and previously established representations, discarding those that 
do not fit, and stabilizing those that do as permanent features of a developing 
cognitive apparatus (Dehaene et al. 1998; Changeux 2004). The anticipation of a 
reward creates a delay between the elaboration of tacit plans and the actual inter-
action with the world, which is an additional component of cognitive learning 
and a building block for the neural basis of morality (Schultz 2006; Schultz et al. 
1997).

Herein lies the seed of morality: without emotions or preferences, there could 
be no morality because morality presupposes the capacity for preferential selec-
tion. The evolutionary connection between cerebral emotionality and conscious-
ness is therefore highly relevant to neuroethics. Different forms of morality are 
developed systems of values that make human beings function in their environ-
ments. Thus, from an ethical point of view, knowing that neuronal processes of 
evaluation (assessing pre-representations, stimuli, anticipating reward, etc.) and 
their emotionality are fundamental characteristics of our brains is highly 
relevant.

A non-emotional system would be purely passive and incapable of self- 
organization, evaluation, or anticipation and hence of learning; without values (here 
understood as sensitivity to reward signals), a system cannot learn or remember 
(Edelman 1992). The complex behaviour of humans would have scarcely evolved 
without the basic feature of consciousness, and consciousness could not have 
evolved without emotions. From an IM perspective, dynamic processes of 
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evaluation and the emotional systems involved in their generation are basic proper-
ties of our brains: we are neurobiologically predisposed to develop complex and 
diverse systems of moral (and other) values that enable us to establish appropriate 
relationships in our social, cultural, and physical environments. Evolution and natu-
ral selection have created an essentially evaluative cerebral architecture with a pro-
pensity for performing moral choices. Morality is a biologically conditioned, social 
phenomenon that has evolved genetically and epigenetically through the communi-
cation and interaction of self-aware organisms.7

7.3.2  Neuronal Epigenesis and Epigenetic Proaction

IM further emphasizes the plasticity of the brain and its epigenetic development in 
response to learning and experience. Genetic control over the brain’s development 
is important, but by no means absolute: the epigenetic model of neuronal develop-
ment postulates that the connections between neurons are not pre-specified in the 
genes, but that learning and experience influence the brain’s development within the 
boundaries of a ‘genetic envelope’ (Changeux et al. 1973).

The formation of synapses takes place both prenatally and postnatally; it is far 
from complete at birth, and the postnatal development of the human brain lasts con-
siderably longer than in any other mammalian species. The most intense develop-
ment occurs during the first 2 years, but continues long after puberty; in fact, the 
highest executive functions determined by the frontal lobe are not fully mature until 
around the age of 25 (Lagercrantz 2005).

Throughout the exceptionally long period of postnatal development, an intense 
synaptogenesis steadily occurs in the human cerebral cortex, which persists, though 
to a smaller extent, in the adult. As a consequence of steady interactions with the 
physical, social, and cultural environment, an active epigenetic selection of 
 neuronal networks results in the internalization of common cultural and ethical 
rules. This gives rise to the ability of human beings to be “epigenetically proac-
tive”: to influence the cultural imprints that are stored in our brains and to develop 
new overarching ethical rules to benefit and constructively interact with the 
 ever-developing neuronal architecture of the human brain (Evers 2009, 2016; 
Evers and Changeux 2016).

The fundamental idea of epigenetic proaction is that it is possible to understand 
and influence human nature and the genesis of human norms in light of current 
knowledge of the brain. Being epigenetically proactive also means adapting and 
creating social structures, in both the short and the long term, to constructively 
interact with the ever-developing neuronal architecture of our brains.

This means that the sociocultural structures of the group and the neuronal 
 functions of the individual develop symbiotically. The architecture of our brains 
contributes to our social behaviour and to the types of societies that we create, 

7 In this context, we are focusing on human morality, but without excluding that relevantly similar 
social phenomena could also develop in other species.
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which in turn influence the development of each individual brain. The neuronal 
features that result from learning and experience can thus be passed on through 
generations (Evers and Changeux 2016).

This normative relevance of neuroscience should not be understood in the naïve 
sense of describing facts that entail or constitute norms. It is commonly accepted 
that normative judgements, moral or other, cannot logically be derived from descrip-
tive statements—of committing what in philosophy is known as “the naturalistic 
fallacy” (Moore 1903). This fallacy has different versions; the one that is relevant 
here consists of deriving an ‘ought to be’ from an ‘is’, a conceptual mistake that IM 
does not make.

Mere factual descriptions of the brain’s functional architecture are not tanta-
mount to making recommendations or assertions of norms; nevertheless, there are 
important empirical, and notably causal, connections between biological facts, 
norms, and moral values. Norms are brain constructs that are biologically and cul-
turally embedded in and constrained by sociocultural structures. A major responsi-
bility of fundamental neuroethics is to decipher this network of causal connections 
between the neurobiological, sociocultural, and contingent historical perspectives 
which gave rise to moral norms at a given moment in human history and to evaluate 
their ‘universal’ character as pre-specified in our genome and shared by the human 
species. The ‘fallacy’ of the naturalistic approach thus becomes inverted into a 
responsibility. Trying to understand and build up human norms in light of what we 
today know about the brain and its development is not only a great scientific chal-
lenge but also raises equally important social and ethical challenges. Today, research 
collaborations between neuroscience, genetics, and social science provide rich and 
multifaceted knowledge about human beings and an increasingly integrated view of 
us as biological organisms interacting in complex natural and cultural environments 
in constant evolution.

Neuroscientific knowledge can deepen our understanding of who we are and of 
how we function as neurobiological and social creatures. It can help explain the 
mechanisms of normative judgement and how morality has evolved. An informed 
materialist view of the brain aims to provide a scientifically adequate and philo-
sophically fruitful theoretical framework and philosophy for neuroethics.

7.4  Neuroethics of Brain Simulation

The theoretical framework of fundamental neuroethics and its commitment to 
informed materialism is not just productive in the discussion of how to understand 
human beings, their capacity for moral judgement, and normativity in general. It is 
also crucial when examining several particular issues emerging from contemporary 
neuroscience and related technologies. In this last section, we illustrate the use of a 
fundamental neuroethics framework by focusing on a timely issue: the increasing 
use of computer brain models and simulations for exploring, understanding, and 
explaining the brain, specifically the moral brain (i.e., the brain as the subject of 
moral judgement).
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7.4.1  Why Does Neuroscience Need Brain Models 
and Simulations?

In the last few years, neuroscience has been moving away from a hypothesis-led 
approach grounded in empirical observation and classification to a data-led 
simulation- modelling approach grounded in the computational analysis and 
manipulation of big data repositories (Frackowiak and Markram 2015). This 
move defines a paradigm shift in neuroscience, i.e., from an empirical paradigm 
to a computational predictive paradigm. Proponents of this new approach con-
sider this necessary in order to (a) overcome existing fragmentation in current 
neuroscientific methodology (i.e., a large amount of heterogeneous data emerging 
from different technologies with distinct spatial and temporal scales, such as EEG 
compared to fMRI) and (b) reach a more comprehensive and integrated under-
standing of the brain.

This novel approach, known as ‘predictive biology’, is notably exemplified by 
the European Human Brain Project and its goal of developing highly sophisticated 
computer models and simulations to achieve an integrated understanding of the 
brain (Markram 2013). Its proponents argue the following: since the brain is a com-
plex, multi-scale, and multilevel system (i.e., organized into different spatio- 
temporal scales), and it is currently impossible to identify and describe the discrete 
cause- effect relationships critical to the brain system’s functioning, progress in the 
development of a comprehensive brain description requires a different strategy. 
Within a Big Data Science framework, it is proposed that we start from already 
available data to infer general principles of organization (or fundamental rules) of 
the brain. The resulting abstract and formal models of the brain would allow the 
description and reconstruction of all the real brains (Frackowiak and Markram 
2015). In this proposal, the validation of the resulting statistical model is crucial: the 
computer model of the brain obtained should be constantly revised according to 
incoming empirical data. Thus, in the end, a brain simulation is a statistical, dynamic 
prediction of the real brain.

As we explain below, the neuro-bioethical discussion about predictive computa-
tional neuroscience typically revolves around epistemological and practical consid-
erations (i.e., on the one hand, the intrinsic limitations of existing empirical 
methodology and, on the other hand, the need for new therapeutic and clinical appli-
cations) (Christen et al. 2016). We believe that the development of predictive com-
putational neuroscience raises further issues that call for a fundamental neuroethics 
approach.

7.4.2  Neuro-Bioethics of Brain Modelling and Simulation

The need for a neuroethical assessment of the new neuroscientific paradigm shift 
arises, notably, though not exclusively, from the ethical justification suggested by its 
proponents, i.e., the demand for new ethical research and clinical tools. Proponents 
of the computational paradigm point out that huge investments in research have 
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resulted in only a few new effective drugs and treatments (Markram 2013). They 
also note that while the technical limitations of the existing neuroscientific para-
digm depend on technological development and will be increasingly reduced, its 
intrinsic shortcomings seem unavoidable.

However, this reasoning seems insufficient for showing that the computational 
predictive paradigm is more effective and therefore morally justified. After all, other 
paradigm shifts in neuroscience have been suggested as new potential frameworks 
for improving both research and treatment options (Mayer et al. 2014; Brembs 
2015). Thus, proponents of brain models and simulations provide additional ethical 
arguments to support the need for a computational paradigm in neuroscience. They 
argue that computational simulations that replace or limit the involvement of human 
participants in experimental procedures offer several ethically relevant advantages, 
among them (Markram 2013):

 – They place no limit on what we can record, which means that it is possible to 
obtain a potentially unlimited amount of data from a simulation.

 – They place no limit on the number of manipulations that can be performed.
 – They enhance the replicability of experiments.
 – They could help unveil the relative correlation between different space and time 

scales within the brain.
 – They may allow simulation of brain diseases which would have important diag-

nostic and prognostic implications.

Thus, ultimately the new computational paradigm in neuroscience appears to be 
justified on the basis of two main practical reasons: fewer risks for patients resulting 
from their reduced involvement in experimental trials and increased effectiveness of 
treatments that would follow from the better diagnostic and prognostic tools poten-
tially resulting from the new paradigm.8

Although from a neuro-bioethical perspective the use of brain models and 
simulations does not appear to raise particular practical concerns (especially 
since such use would limit or avoid potential risks resulting from more tradi-
tional procedures and might give us new opportunities for improving actual 
clinical protocols and for developing new treatments for very challenging 
 conditions still lacking effective treatment)—brain models and simulations do 
raise additional neuroethical issues. In what follows, we sketch a conceptual 
fundamental neuroethical analysis of brain models and simulations, with par-
ticular reference to their relevance for understanding moral judgement. We con-
sider the use of a fundamental neuroethics approach critical in order to assess 
the potential benefits and limitations of brain models and simulations (Farisco 
et al. 2016).

8 Of course, both these arguments rest on a fundamental epistemological premise – that the new 
paradigm is methodologically well grounded and actually able to advance our present knowledge. 
We are analysing the epistemological issues elsewhere.
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7.4.3  Fundamental Neuroethics of Brain Modelling 
and Simulation

The possibility of developing brain models and simulations raises important and 
often unexplored conceptual issues (Farisco et al. In preparation). In the first place, 
brain models and simulations are intrinsically limited by methodological con-
straints, including the selection of relevant data to include in the model/simulation, 
the selection of the specific level to model/simulate, and the lack of a complete 
knowledge of how different brain levels connect to each other. These limitations 
need to be taken into account when considering the impact of neurotechnology in 
general and the need to ensure realistic expectations and to achieve balanced inter-
pretations of its results. Over- interpretations, and the promotion of unrealistic hope 
and hype, are to be avoided, and the distinction between experimental results and 
possible ethical speculations must be clearly established (Wagner and Northoff 
2015).

A different and particularly relevant issue raised by brain models and simulations 
is whether and to what extent it can provide new insight, not only about human 
cognition generally but also about our normative thought, including how we make 
moral judgements.9 Will it help us understand which values we may be neurobio-
logically predisposed to develop and how moral judgements relate to brain func-
tions? The relationship between moral judgement and brain functions can be 
theoretically understood in many different ways, including as reciprocal indepen-
dence, as deep mutual connection, or as relative or absolute dependence of the first 
on the latter. Regardless, given the specific interpretation of their mutual relation-
ship, the already explained IM perspective implies that knowledge of the brain is 
highly relevant to understanding moral judgement. Thus, greater knowledge of how 
different cerebral areas work should enhance our understanding of how moral 
judgement is carried out, at least in part. This means that if brain models and simula-
tions really offer a better understanding of brain functioning, it is ipso facto relevant 
for neuroscientific perspectives in explanations of moral judgement.

However, to say that brain models and simulations might be relevant for analysing 
moral judgement does not tell us how explanatory they can be. In this sense, the com-
putational predictive paradigm might not be much different from neuroscience’s cur-
rent empirical paradigm: its explanatory ability might be equally limited for technical 
and conceptual/methodological reasons (i.e., both use proxy elements for studying 
brain features, be it in computational or in vitro/vivo models). For this reason, theo-
retically, the issues raised by brain models and simulations may not differ from those 
raised by traditional empirical neuroscience applied to moral judgement.

Moreover, brain models and simulations’ relevance in explaining moral judge-
ment might be limited not only for epistemological and methodological features 
intrinsic to the technology itself but also because of the characteristics of the brain. 

9 In this context, rather than referring to morality as a general, abstract concept, it seems useful to 
refer to moral judgement as the particular instantiation of morality. Even though moral judgement 
and morality can clearly overlap, the latter cannot be reduced to the former.
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We have seen that to be properly described, the brain needs an interdisciplinary 
methodology. Such interdisciplinarity entails, among other things, the need to 
engage with other approaches for deciding the best experimental design and for 
properly interpreting the emerging data. Interdisciplinarity is also critical for trans-
ferring findings to real-life situations.

If so, the issue becomes to what extent can brain models and simulations enrich 
our understanding of human morality in general? This is an important question 
because such knowledge has potentially significant ethical, social, and political 
implications. Scientia potentia est (Science is power): it is possible to speculate on 
different scenarios that could result from better knowledge of moral judgement. For 
instance, an improved understanding of how we make moral decisions can be the 
basis for more appropriate political and educational praxis. However, the discussion 
of whether brain models and simulations can contribute to a better explanation of 
morality and/or moral judgement requires a careful examination of the main con-
cepts: morality and moral judgement.

As we have seen, within a naturalistic framework, morality can be roughly 
defined as the evaluative interaction with the world, which at the individual level is 
mediated by emotional and rational dimensions and at the super-individual level is 
institutionalized in different shared values and norms expressed in ethical codes of 
conduct. Accordingly, moral judgement can be broadly defined as a special type of 
interaction with the world mediated by the brain.

A brain-based simulation of moral judgement is, in principle, possible through 
the simulation of the relevant cerebral elements. However, according to IM, these 
elements are interactive (i.e., intrinsically related to external factors affecting their 
characteristics). This means that an adequate simulation of the cerebral functions 
and structures critical for moral judgement should also include extra-brain ele-
ments, namely, the interaction of the brain with the rest of the body (e.g., gut and 
endocrine system) and with the external environment (e.g., social and cultural 
world). Thus, from the perspective of IM, developing brain models and simulations 
for investigating moral judgement, although possible in principle, is premature and 
might be too problematic in practice for a number of reasons, including the concep-
tual ones we presented. Ultimately, the success of brain models and simulations 
depends on two things: (a) their epistemological soundness (i.e., whether brain 
models and simulations give us a reliable knowledge of the brain, especially of the 
brain areas critical for moral judgement) and (b) the extent to which they include the 
relevant extra-cerebral elements.10

 Conclusion

Neuroethics is still a very young research area in need of further theoretical and 
methodological assessments. So far, we suggest that there has been a tendency in 
neuroethics to underestimate the role and value of conceptual analysis, focusing 

10 Actually this second premise follows from the first, because brain models and simulations are not 
epistemologically sound if they do not acknowledge the dynamic and interactive nature of the 
brain, including the relevant external elements in its simulation.
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more on practical rather than on theoretical issues. However, this is slowly 
changing with the appearance of more theoretical philosophical approaches. 
Here, we have presented (a) one such approach and argued for the need to 
develop conceptual neuroethics further and (b) a specific understanding of the 
brain’s functional architecture: informed materialism.

Under the heading of conceptual neuroethics, we argued that the fundamental 
neuroethics framework is a type of conceptual approach that focuses on how 
natural science can deepen our understanding of moral thought. Fundamental 
neuroethics combines perspectives from philosophy and neuroscience, stressing 
that conceptual investigation is a necessary prerequisite for addressing practical 
concerns about the impact of neuroscience. Thus, fundamental neuroethics 
importantly contributes to forming the ground upon which we can develop other 
kinds of neuroethics discourse (e.g., neuro-bioethics and empirical neuroethics.)11

Finally, on the basis of our theoretical assessment in the first two parts of the 
chapter, we focused on a particular example in the form of brain models and 
simulations in part three. In part three, we first sketched a neuro-bioethical analy-
sis of brain models and simulations, so that we could then propose a further 
conceptual assessment of the issues from the perspective of fundamental neuro-
ethics. A main conclusion of that analysis is that brain models and simulations 
may be relevant yet limited for contributing to explanations of the mechanisms 
of moral judgement. In particular, they would also need to include extra-cerebral 
elements, both internal and external to the body.

The case of brain models and simulations illustrates how an appropriate neu-
roethical assessment of the issues emerging from contemporary neuroscience 
and related applications needs to involve a conceptual fundamental approach in 
order to achieve the conceptual clarity that may help provide adequate interpreta-
tions of new ideas and findings.
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8Neuroethics: A Renewed View 
of Morality? Intentions and 
the Moral Point of View

Bernard Baertschi

Abstract
In the traditional view of morality, intentions play a central role: they define 
what a typical action consists of and allow for the assignment of both blame 
and praise. Actions are intentional bodily movements, and if actions are 
morally assessed, it is first and foremost because they are intentional. 
Recently, several psychologists have investigated the neural basis of these 
mental phenomena. Although many studies confirm the traditional view, 
others point in the opposite direction: intentions play only a subordinate role 
in morality. For Joshua Knobe, intentionality is not central but depends on 
ascriptions of responsibility, far from grounding them. For Joshua Greene, 
moral judgement is based on intentions only when we rely on alarm emo-
tions. If these studies are found to be convincing, it would oblige us to 
modify our view of morality: responsibility would be linked with outcomes 
rather than with intentions. On the legal level, the doctrine of mens rea 
would also be modified, and perhaps even abandoned. Neuroethics would 
then be a field that purports to offer a renewed view of morality. However, 
I think that a careful examination of the data and their interpretation shows 
that this conclusion is mistaken: intentions remain at the centre of morality 
even if it is not easily noticed in some situations, especially when side 
effects are involved.
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8.1  Introduction

In the traditional view of morality, intentions play a central role: they define what a 
typical action consists of and allow for the assignment of both blame and praise. 
Actions are intentional bodily movements, and if actions are morally assessed, it is 
first and foremost because they are intentional. For example, accidental harm does 
not arouse anger, but intentional harm does, and only the latter causes moral reproach. 
With the progress of neuroscience and brain imaging, several psychologists have 
investigated the neural basis of these mental phenomena. Many studies confirm the 
traditional view, but others point in the opposite direction: intentions might only play 
a restricted and subordinate role in morality. This constitutes a challenge to the tradi-
tional view that has been raised in particular by Joshua Knobe and Joshua Greene, 
two influential neuropsychologists. If these studies are found to be convincing, it 
would oblige us to modify our view of morality, perhaps profoundly. Neuroethics 
would then be a field that purports to offer a renewed view of morality. However, are 
these studies convincing? This is the question I try to answer in this paper.

It demands first that I carefully spell out what the traditional view of morality 
says about intentions. Sections 8.2 and 8.3 are devoted to this task. In the first sec-
tion, I argue that intentions are an essential part of what constitutes an action: strictly 
speaking, an unintentional action is a contradictory expression. Actions are morally 
judged, but intentions are also crucial to assign responsibility, as I show in Sect. 8.3: 
in ordinary circumstances, we blame and praise what is done intentionally, not what 
happens accidentally. In Sect. 8.4, I present several empirical studies confirming the 
traditional view: intentions are really at the centre of morality, and when people 
judge that they are not, it is often because they are afflicted by some psychiatric or 
neurological conditions. In the two following sections, I examine challenges based 
on experiments to this traditional view of morality. Joshua Knobe (Sect. 8.5) has 
claimed that intentionality does not ground attribution of responsibility: on the con-
trary, we see an action as intentional only if we already consider its agent as respon-
sible (this phenomenon is called the Knobe effect). For Joshua Greene (Sect. 8.6), 
our morality does not represent a seamless whole and is formed of two parts: the 
first (System 1) is intuitive and assigns a central role to intentions, but the second 
(System 2) does not – it is rational and places most of the moral weight on outcomes 
(i.e., the important factor is not whether we behave intentionally, but that some good 
is done).

Knobe and Greene’s arguments place the traditional view of morality in jeop-
ardy, and they suggest it is in need of revision. But are their arguments convincing? 
In Sect. 8.7, I argue that they are not, since a thorough reinterpretation of the studies 
they rely on suggests that their evidence has only limited validity: it concerns not all 
actions – only actions with side effects. Consequently, it is not the intentionality of 
the actions themselves that is concerned but only the intentional character of the 
side effects (i.e., an action can have several effects, and not all of them are willed – 
some are even unforeseen). In the last section, I add some precisions in discussing 
the doctrine of double effect, a view that has been proposed in traditional morality 
to manage actions with side effects.
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8.2  Intention, the Criterion of Action

“I had intended to visit my mother after lunch, so I could not attend your meet-
ing”. Such an utterance is commonplace, and it is not difficult to imagine a con-
text where it would be completely appropriate. An intention is a mental act, akin 
to a decision.1 In ordinary language, an intention is often less strong than a deci-
sion: I am disposed to reconsider what I intend to do, much more than what I have 
decided to do. But both can be described as mental acts aiming at a goal – here, a 
visit to my mother.2

“I went to a meeting, when I happened to run into my mother. It was not inten-
tional because I did not know that my mother was in town”. This encounter with my 
mother is fortuitous and, consequently, not intentional. Of course, when I stumbled 
upon her, I was fulfilling an intention – to attend a meeting – but I did not aim to see 
my mother there.

Intentions are about something (i.e., we intend to do something). To be about 
something is what philosophers call “intentional”, and Daniel Dennett warns 
us: “This aboutness that, for example, sentences, pictures, beliefs, and (no 
doubt) some brain states exhibit, is known in philosophical jargon as intention-
ality, an unfortunate choice as a technical term, since outsiders routinely con-
fuse it with the everyday idea of doing something intentionally” (Dennett 
2013: 62). It is particularly misleading for actions, because they are intentional 
in both senses: they are about something and accompanied or shaped by an 
intention.

What interests me in this paper is the dual property of typical actions: to be about 
something while being directed by an intention.3 This dual property in fact covers 
two properties, since they can be separated in some pathological conditions like 
anarchic hand syndrome, where the patient observes his hand moving purposely (it 
aims at an object), but without having had any intention to move it: he discovers his 
hand’s “action” (Marcel 2003). However, what I am interested in here are “normal” 
actions, and not what would be better named “pseudo-actions”. Such normal or 
typical actions must also be recognised as mine; this sense of ownership is crucial 
(Forest 2014: 99–105).4

1 Mental acts like decisions have been extensively studied by neuropsychologists since Benjamin 
Libet in the debate concerning free will (Fried et al. 2011). My subject focuses on another impor-
tant point in action theory, unrelated to the free will debate.
2 Here, I follow Franz Brentano, who said: “Each mental act is primarily directed to an object” 
(Marek 2013). For a mental act, to be directed to an object and to have a goal are synonymous.
3 Rigato and col. notice: “What philosophers call ‘intentional,’ neuroscientists call ‘goal-directed’” 
(2014: 181). However, everything that is goal-directed is not intentional in the relevant sense, but 
this terminological difference is not important for my argument.
4 There exist other kinds of nontypical actions, like impulsive actions, which seem to be intentional 
only in the sense of aboutness, actions performed under coercion or actions made while sleeping, 
during an episode of REM sleep behaviour disorder (Maoz and Yaffe 2015; Cerri 2016). I will not 
investigate them.
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This dual property is constitutive of actions, which Donald Davidson noticed.5 To 
see this, let us imagine four situations where a roofer causes the death of a pedestrian.

• John is working on a roof. Suddenly, he trips and falls on a pedestrian. The 
pedestrian softens the fall, saving John’s life, but is killed.

• Andrew is working on a roof. When he passes a tool to a workmate, he loses his 
balance and falls on a pedestrian. The pedestrian softens the fall, saving Andrew’s 
life, but is killed.

• Paul is working on a roof. Suddenly, he has a vision: God orders him to kill a 
nearby pedestrian. Paul throws himself off the roof and lands on the pedestrian, 
who is killed.

• Peter is working on a roof. He sees his worst enemy walking down the street. 
Peter throws himself off the roof and lands on his enemy, who is killed.

Intention – and responsibility, as we soon will see – is understood differently in 
each of the four cases. Only Paul and Peter fall intentionally; Andrew’s fall is a non- 
intentional effect of a former intention: to pass a tool, and what John does contains 
nothing intentional at all. We are even tempted to say that John does nothing and 
that things happen to him against his will: John does not perform an action. Notice 
that I use here the expressions “to perform X with an intention to do it” and “to 
perform X intentionally” as synonymous; I will generally follow this use, in agree-
ment with what has been named the Simple View, that is, the thesis “that anyone who 
A’s intentionally intends to A” (McCann 1991: 205).

John’s case allows a distinction to be drawn between an action and an event. 
What distinguishes them is the presence of an intention in the former. Every action 
is intentional, which means, as Elisabeth Anscombe suggests, “intentional under 
some description that we give (or could give) of it” (Anscombe 1963: 29).6 What 
John does cannot be described as intentional, even if we try hard. We can also say 
that the goal of an action should be identical with the content of the corresponding 
intention: the goal of Peter’s action and the content of his intention are that his 
enemy will be dead. This analysis is meaningless for John.

8.3  Intention, the Prime Bearer of Responsibility

What happens in the four cases above is bad, given that a man dies as a result. 
Therefore, questions of ethics are relevant. More precisely, when someone is 
harmed, the question of who bears responsibility arises, and to answer that question, 

5 “I follow a useful philosophical practice in calling anything an agent does intentionally an action” 
(Davidson 2002: 5).
6 Every bodily movement can be described in different manners. Consequently, an intentional 
action can be described without any reference to the intention, but of course, it does not deprive it 
of its intentional character: a bodily movement is intentional – it is an action – if there exists a 
description of it mentioning an intention; otherwise, it is (a part of) an event.
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it is necessary to take intentions into account. John and Andrew do not kill the 
pedestrian intentionally, because they do not aim at the death of the pedestrian. 
Therefore, they are not morally responsible for the pedestrian’s death. They are 
causally responsible for it indeed, but not morally.7 Paul acts intentionally (he wants 
to kill the pedestrian), but without being morally responsible for his actions because 
of a cognitive impairment (i.e., he suffers from a hallucination): intentionality is not 
the only condition that needs be met when determining someone’s responsibility. 
Only Peter is fully responsible and, in this case, blameworthy.

In order to blame or to praise someone, we have to consider intentions, because 
we are first and foremost responsible for what we aim at consciously and willingly, 
and moral responsibility is a prerequisite for blame and praise. Sometimes, we hear 
that consequentialists disagree, because they only take outcomes into account. But 
this is false, as John Stuart Mill adamantly stated: “There is no point which utilitar-
ian thinkers (and Bentham pre-eminently) have taken more pains to illustrate than 
this. The morality of the action depends entirely upon the intention – that is, upon 
what the agent wills to do” (Mill 1991: 150, n. 1), but he adds that we should not 
confuse intention with motive, that is, we should not confuse what we intend to do 
with its cause. If I rescue a famous drowning person, my intention is to save her, 
but my motive can be that I want to be rewarded. I will insist on this distinction in 
Sect. 8.5.

In criminal matters – but not in civil law – the lesson is the same: the doctrine of 
mens rea in common law is an expression of it. A defendant cannot be culpable if 
he did not have a bad intention when he acted. Michael Treadway and colleagues 
showed in a study that graphic descriptions of harmful acts amplify amygdala activ-
ity and willingness to punish, but only if the act is intentional. They conclude that 
“Justice […] requires that punishment takes into account not only the negative emo-
tions elicited by harm, but also an evaluation of the transgressor’s intent” and com-
ment: “An actor’s mental state – whether it is purposeful, knowing, reckless, 
negligent or blameless – can markedly affect how severely he or she is punished for 
the harm committed” (Treadway et al. 2014: 1270).8

The centrality of intention in morality has a developmental signature: studies 
have shown that children are very soon aware of the distinction between what is 
intentional and what is not. Chris Frith, recalling how important it is to discriminate 
between intentional and non-intentional movement, adds that very young children 
can do just that:

“It is important for us to make a distinction between deliberate actions and accidents. If my 
arm movement accidentally spills the wine on you then everyone is very compassionate 
about my embarrassment. But if, with much the same arm movement, I do it deliberately, 
the action is meant, and taken, as a severe insult. Infants as young as 9 months can distin-
guish between deliberate and accidental actions made by other people, for example, whether 
the toy was withheld deliberately or dropped accidentally” (Frith 2010: 13).

7 I leave here the question of negligence or carelessness aside.
8 Notice that lex talionis (an eye for an eye, a tooth for a tooth) and many ancient laws focus on 
action’s effects rather than on intentions.
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Here, Frith uses the expression “deliberate”. As we can already see, many words 
express the same idea: willed, voluntary, intentional and deliberate. We can also 
add: knowingly, purposely and probably others.9 Frith contrasts deliberate with 
accidental, but it can also be an antonym for impulsive, opening another semantic 
repertoire. Depending on the context of an utterance, these expressions are strictly 
synonymous or not. We will see in Sect. 8.5 that this has some importance, when I 
examine and discuss the Knobe effect.

8.4  Empirical Confirmations

The central place of intention in our traditional view of morality has been high-
lighted and buttressed by several experimental studies. I have already mentioned 
some of them, and I will now examine three others more thoroughly.

The first has to do with the Ultimatum Game, a well-known economic experi-
ment assessing our sense of fairness. Someone (B) receives a sum of money from A, 
but B can keep it only if he transfers a part to a third person (C) and if C accepts the 
gift. If C refuses, the sum is entirely given back to A. Usually, C refuses when B 
gives him less than 30% of the sum.

Berna Güroglu and colleagues have introduced a modification to the game, in 
order to test the influence of intentions. B is instructed to give 20% of the sum. 
However, C is told that B can choose between three different offers: to give 20%, 
50% or 80% of the sum, so that C believes that B makes the 20% offer freely. 
Consequently, C refuses very often (75% of the time). Later, C is informed that B 
has had no choice and did not intend to give the lesser sum; consequently, C’s 
refusal drops (only 30%). The authors of the study conclude that the refusal is, in 
large part, a consequence of the perception of B’s intention. The moral quality of the 
intention counts more than the fairness of the result (the offer): “Information that 
highly influences fairness judgments is intentionality, that is, perceptions of fairness 
are influenced by the intentions of the interaction partner. A seemingly unfair act 
might evoke less negative affect if one believes that it was not done intentionally” 
(Güroglu et al. 2010: 414). These findings are robust, since they have been con-
firmed by other studies (Güney and Newell 2013).

The second experimental study concerns patients with ventromedial prefontal 
cortex (VMPFC) damage, who are individuals that suffer from a brain lesion respon-
sible for a serious neuropsychiatric condition: acquired sociopathy. It was con-
ducted by Liane Young et al. (2010). They presented four scenarios to their subjects 
(VMPFC patients and typical people), where the intention of the agent and the out-
come of the action vary in an ordered manner. Grace (the agent in the four scenar-
ios) has two opposite intentions, one bad (to poison a friend) and one neutral (to 
offer him sugar), and her action has two opposite results, one bad (her friend is 
poisoned) and one neutral (her friend is fine). When combined, we obtain four 
possibilities:

9 Legal systems consider some of these expressions to be synonyms (Zangrossi et al. 2015: 2).

B. Baertschi



115

 1. Grace thinks the powder is sugar. It is sugar. Her friend is fine.
 2. Grace thinks the powder is sugar. It is toxic. Her friend dies.
 3. Grace thinks the powder is toxic. It is sugar. Her friend is fine.
 4. Grace thinks the powder is toxic. It is toxic. Her friend dies.

Asked to judge Grace’s act, typical people evaluate 4 (the successful attempt to 
harm) as the worst scenario, followed by 3 (the failed attempt to harm). Scenario 2 
(accidental harm) is considered unfortunate, but not so bad. On a scale where 1.0 
means strictly forbidden and 7.0 means completely permissible, they put the suc-
cessful attempt to harm (Scenario 4) at 1.1, the accidental harm (Scenario 2) at 3.5 
and the failed attempt (Scenario 3) at 2.2. These participants believed that it is mor-
ally worse to have bad intentions than to have good ones that lead to bad 
consequences.

With VMPFC patients, situation 4 remains the worst scenario, but 2 and 3 are 
assessed differently: accidental harm is ranked at 3.1 and the failed attempt at 5.0. 
Accidental harm is then worse than the failed attempt to harm for these patients. 
Young and colleagues comment: “Notably, VMPFC participants also judged 
attempted harms as significantly more permissible than accidental harms” (Young 
et al. 2010: 848), because they consider the result to be of greater moral impor-
tance – when a bad intention does not succeed, it is not so serious (even if good 
intentions followed by good results are judged better, 6.0 on the scale).

Both groups of subjects (brain-damaged patients and typical people) evaluate 
actions and intentions. For typical people, the value of the action is significantly 
determined by the intention of the agent and the intentional character of the out-
come. For VMPFC patients, the intention plays a less central role. Young and col-
leagues comment: “Patients with bilateral damage to the VMPFC were more likely 
to deliver utilitarian moral judgments” (Young et al. 2010: 845). But utilitarianism 
is not a neurological condition! Does it mean that utilitarians have a mistaken con-
ception of morality? A utilitarian would answer that an empirical study shows what 
people think, not what they ought to think and that ordinary people are perhaps 
wrong when they place so much importance on intentions in the assessment of 
responsibility and wrongness. I will address this question later, but for the moment, 
I continue with my analysis of traditional morality, which is summarised in the fol-
lowing way by Young and colleagues: “A fundamental component of normal moral 
judgment is the ability to blame those who intend harm, even when they fail to cause 
harm. […] The ability to blame for failed attempts not only features prominently in 
mature moral judgments but emerges quite early in development” (Young et al. 
2010: 849). Moral education or maturation is nevertheless necessary to render nor-
mal human beings more charitable: bad outcomes tend to tip the balance unfavour-
ably for children, but in the end, intentions win the game of responsibility assessment 
and consequently of blame and praise.

Chris Frith has suggested “that the cognitive basis for the feeling of responsibil-
ity is, first, a mechanism that binds intentions to outcomes” (Frith 2014: 139).10 The 

10 See also Christensen and Gomila (2012: 1259), and Yoshie and Haggard (2013).

8 Neuroethics: A Renewed View of Morality? Intentions and the Moral Point of View



116

study by Young and colleagues confirms this claim, even if people with different 
capacities bind them differently.

A third study also supports this conclusion. This study has been conducted with 
Asperger’s patients by Joseph Moran and colleagues. The participants read vignettes 
combining intention and outcome, as in Grace’s scenarios (no harm, neutral inten-
tion and neutral outcome; accidental harm, neutral intention and bad outcome; 
attempted harm, bad intention and neutral outcome; intentional harm, bad intention 
and bad outcome). The participants had to pass moral judgement on the four types 
of scenarios. Moran and colleagues observed that Asperger’s patients do not place 
the same importance on intentions in morality when compared to typical adults. If 
“neurotypical adults weigh a person’s intention more heavily than the outcome of 
their action when evaluating the moral permissibility of an action” (Moran et al. 
2011: 2688), it is not the same for Asperger’s patients. They rate accidental harm 
lower on the scale of permissibility (1.0–7.0): 3.5 for Asperger’s patients and 4.8 for 
typical adults.11 Like VMPFC patients, Asperger’s patients favour outcomes, but not 
in the same manner: if the former exculpates bad intentions when the result is neu-
tral (i.e., when no harm is done), the latter blames innocent intentions if the result is 
bad. It reminds us of what Young and colleagues said of children, as Moran acknowl-
edges: “In several respects the pattern of results displayed by the adults [with 
Asperger’s] mirrors that displayed by typically developing children” (Moran et al. 
2011: 2690).

The picture of morality emerging from these studies is on par with our intuitions: 
morality is centred on intention or the intentional aspect of our deeds. Intention is 
necessary for distinguishing actions from events: actions are purposeful, whereas 
events occur independently of goals. Some actions, but not all, relate to morality, 
notably actions involving a harm. However, every harm is not wrong: in order to be 
wrong, a harm should be intended and not forgivable. Consequently, intentionality 
is also an important ground for moral responsibility, blame and praise. Children and 
some patients have difficulties with this, but not “neurotypical” adults.

However, two different objections have been directed against this view. The first 
contends that a certain phenomenon (the Knobe effect) casts some doubt on it, 
whereas the second claims that intentions play a major role only in one kind of 
moral judgements. I examine these objections in the next two sections.

8.5  The Knobe Effect

Joshua Knobe (2003) imagined two scenarios where an assignment of intentionality 
is made; he has a surprising result for our traditional conception of morality and 
responsibility. In each scenario, the vice president of a company proposes a new 
program to the chairman of the board which will have two effects:

11 When the outcome is not bad, Moran and colleagues did not observe any significant difference 
between the moral judgements of Asperger’s patients and typical adults (Moran et al. 2011: 2690).
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• First scenario: the profits of the company will rise (first effect), but the environ-
ment will be severely harmed (side effect).

• Second scenario: the profits of the company will rise (first effect), but the envi-
ronment will be benefited (side effect).

In both scenarios, the chairman’s answer is the same: he does not care about the 
environment and only wants to increase the company’s profits. Then, Knobe asks 
the participants if the chairman intentionally harmed/benefited the environment. 
With regard to traditional morality, it seems that the answer will be the same in both 
cases: the harm/benefit is not intentional, even if the harm is reckless. But the 
responses are different, as Neil Levy noted. The harm (first scenario) is judged to be 
intentional by 82% of the participants, and the benefit (second scenario) is assessed 
as non-intentional by 77% of the participants: “Surprisingly, altering the moral 
valence of the side effect dramatically alters subjects’ perception of its intentional-
ity: The majority of subjects now judged that helping the environment was not 
intentional” (Levy 2011: 7). Both answers are surprising, the first because the chair-
man’s goal is not aiming at modifying the environment and the second because it is 
not consistent with the first answer.

However, there is an easy way out, emphasised by Levy: “If judgments of inten-
tionality are sensitive to moral considerations, then it might be because people judge 
the intentionality of a side effect on the basis of its moral permissibility, rather than 
judging the permissibility of an action on the basis of the intentionality (or uninten-
tionality) of the side effect” (Levy 2011: 7). Permissibility or responsibility comes 
first; intentions are only second.

If this interpretation is correct, then the traditional view of morality is in jeop-
ardy: intentions are not so crucial. In the experiments examined in the previous 
section, intentions were central, at least for typically developing mature adults. Are 
people confused and inconsistent? Are they ambivalent? For many authors, we can 
explain these reactions by distinguishing two processes at work in our mind: 
Systems 1 and 2, the first being fast and intuitive, the second being slow and ratio-
nal. A recent study suggests this reading: it was observed that participants who were 
good at the Cognitive Reflection Task, which measures a person’s capacity to sup-
press spontaneous responses and to reflect on the task at hand, are less prone to the 
Knobe effect, “suggesting that the Knobe effect may arise from a System 1 process” 
(Ngo et al. 2015: 2).12

I will examine this interpretation in the next section. Here, I will offer two other 
comments on the Knobe effect, establishing that it is in fact not a challenge to the 
traditional conception of morality.

The first is semantic. As I have said, many expressions are used when we speak 
of an action as intentional. I have added that, depending on the context, some of 
them can be synonymous or not. In my opinion, the Knobe effect suffers from such 
ambiguities. In ordinary language, it is clear that responsibility for bad results is 
linked with intentionality. Think of this frequent reproach: “I am sure he did it on 

12 Ngo and colleagues have nevertheless not been able to confirm the results (Ngo et al. 2015: 5).
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purpose”; a reproach that has no counterpart for good actions. However, it is not 
easy to apply this claim to the chairman, because his purpose is not specifically to 
harm the environment.13 But think of: “I am sure he did it knowingly”, or “con-
sciously”, or “willingly” or “deliberatively”. The context authorises the application 
of such sentences to the chairman’s behaviour. Moreover, the same context shows 
that “to have the intention to do X” and “to do X intentionally” are not always syn-
onyms.14 Our ordinary language is subtle, but sometimes too much so for philo-
sophical precision, especially since intentions create complicated situations – in this 
respect, traditional morality is not a fully unified theory; but it is not a surprise.

The asymmetry between bad and good results – responsibility is usually only 
invoked in the case of the former – also suggests that “responsible” is very often 
used as a synonym for “blameworthy” or “culpable”. As Vladimir Chituc and col-
leagues note: “Judgments in many domains are distorted by a motivation to blame” 
(2016: 22), even if, philosophically speaking, we are morally responsible for good 
results too. The Knobe effect is also linked with this semantic fact, which impacts 
other moral judgements too; it highlights a kind of imbalance in folk morality (Doris 
et al. 2007).

Another ambiguity consists of a frequent confusion between intentions and 
motives or reasons: Henry Sidgwick observes that “the distinction between ‘motive’ 
and ‘intention’ in ordinary language is not very precise” (Sidgwick 1981: 202). 
When we look for more accuracy, we notice that if both are sometimes identical (a 
goal can be a motive or a reason), it is not always the case. It is not surprising 
because they are conceptually different: motives and reasons are causes, preceding 
the actions, whereas intentions are mental acts embodied in actions and aiming at a 
goal. For instance, if I see someone drowning and I help him, my intention is to save 
his life, but my motive can be very different: it could be that I want to be at peace 
with my conscience or that I hope to be rewarded. In the stories imagined by Knobe, 
the reason the chairman has to begin the new program is precisely the goal of it: to 
increase the company’s profits. The fact that his decision is motivated by a reason 
that appears to be morally suspect for many – his reason could be described as 
“increasing profits even at the expense of the environment” – and that this reason is 
also the goal aimed at could explain why the bad consequences were considered to 
have been intended (the good ones are not, because their value is at odds with the 
morally dubious motive).

Secondly, I observe that the Knobe effect impacts morality only at its periphery. 
It concerns side effects only, not primary effects: nobody ever doubted that the 
chairman’s project to increase the company’s profits was intentional, that he had the 
intention of increasing them and that he was making a genuine action. The problem 
focuses on the side effects – the Knobe effect is also named “the side-effect effect” – 
and, as another study has shown, it also focuses on the means: if the vice president 
suggests to the chairman that they shorten the worker’s coffee break (a bad means) 

13 See nevertheless (Leslie et al. 2006: 425).
14 Joshua Knobe (2004) acknowledges this. Some authors also emphasise that “intentionally” has 
several meanings; see, for example, Cova et al. (2012).
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in order to increase productivity, the participants will likely consider the chairman 
to have acted intentionally in shortening the break – but not if he gives the workers 
a 1-hour nap break (a good means) for the same purpose (they will be in better 
health, and so will work more) (Cova and Naar 2012). Édouard Machery observes 
that “people take the costs that are incurred in order to reap some benefits to be 
intentionally incurred” (Machery 2008: 166).15

It is not difficult to see that both findings are linked to a psychological problem, 
known as the direction of intention. Take side effects first: when our action has sev-
eral effects, it is often difficult to say which of those effects are willed and which are 
not. Classic debates about euthanasia (to kill someone in order to stop his suffering), 
abortion (to destroy a foetus in order to save the mother’s life) and warfare (to bomb 
a strategic bridge where children are playing) are full of such difficulties16: can the 
agent confidently say that he does not aim at the bad effect, even if he knows for sure 
that his action will cause it? But if we are causally responsible for bad effects, and 
if we cannot claim that they are mere unintentional by-products, should we instead 
argue that we intended to bring them forth and so are fully morally responsible for 
them? Here, intentions and responsibilities are intermingled; it is not surprising that 
both notions contaminate each other and that the Knobe effect reflects this.

The case of means is a little different, because they are necessarily chosen. 
Consequently, we are not surprised “that means are generally judged more inten-
tional than side effects” (Cova and Naar 2012: 837). But this judgement seems to be 
valid only for bad means and not for good ones. Why? Since the scenarios tested by 
Cova and Haar are inspired by the Knobe effect, the same mechanisms are probably 
at work. But here too, all the discussion takes place because we are faced with a 
genuine action, which is an intentional one.

In such complicated cases where effects and means are not easily evaluated, we 
seek simpler ways out, and one solution is to focus on anomalies and resort to char-
acters: if we think that the person is greedy or benevolent, we tend to judge her acts 
accordingly. Grant Gillett notices: “In the normal course of events, human behav-
iour is, more or less, explicable on the basis of character or personal narrative” 
(Gillett 2008: 122). Peter Railton has imagined two scenarios where an olive tree 
owner sprays them against pests, knowing that his neighbour’s goats will be harmed/
benefited by the product, and he observes:

“Intuition makes use of whatever evidence it can, and given our experience, someone who 
‘doesn’t care at all’ about whether he harms his neighbours is, happily, statistically rare, 
while someone who ‘doesn’t care at all’ about whether he helps his neighbours is, perhaps 
regrettably, much more common. Statistical learning systems pay special attention to anom-
alies, since they carry more information than events that are more predictable” (Railton 
2014: 853).

15 However, Machery seems to understand “intentionally” as “deliberately”, since he says: 
“Because [people] believe that costs are intentionally incurred, they judge that harming the envi-
ronment is intentional” (Machery 2008: 177).
16 They have been tackled by the doctrine of double effect. I will make some observations on this 
doctrine in the last section.
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Such a disregard for the interests of others is rare and often revealing of a more 
general attitude: to act on bad intentions or at least on not good ones. Railton con-
cludes: “What may matter in such intuitive social attributions of intent with respect 
to side effects is the fit of the action with the causal-attitudinal-intentional model of 
the agent we tacitly construct in light of his or her behaviour – for example, as ‘anti-
social’ versus ‘self-concerned’ versus ‘prosocial’ – rather than the moral quality of 
the side effect itself” (Railton 2014: 854). A bad guy generally has bad intentions; 
consequently, the bad side effects of his actions will (probably) be intentional and 
considered by an observer to be so. Add in the asymmetry of good and bad, and you 
will arrive at the Knobe effect.

As we see, in the end, the Knobe effect does not constitute a challenge to the 
picture of traditional morality I have presented: it can take place within it, because 
it presupposes genuine actions, i.e., intentional actions. However, some authors link 
intentions with intuitions. Are intentions consequently tied to a System 1 process? 
And if this is the case, what impact does being tied to System 1 have?

8.6  A Dual Process Approach

Joshua Greene was the first to study moral dilemmas with the aid of neuroimaging 
in order to better understand moral judgement and moral decision-making (Greene 
et al. 2001). The dilemma that interested him most was the trolley problem, where 
subjects are asked if it is permissible to divert a threat (an out-of-control trolley) 
with the effect that only one person is killed instead of five. The responses are sur-
prising, since the participants think it is permissible if the agent turns a switch, but 
forbidden if he has to push a fat man onto the rails to stop the trolley. However, in 
both cases one man dies and five are saved.

Greene also observes that different brain areas are mobilised in each case: ratio-
nal ones (VMPFC) in the case of the switch, emotional ones (amygdala) in the fat 
man’s version. In order to interpret these data, he turns to a dual process theory, 
inspired by Daniel Kahneman and Amos Tversky. When we make a moral judge-
ment or a moral decision, we have two different resources: an intuitive, emotional 
and swift one (System 1) and a rational and slow one (System 2). Greene uses the 
metaphor of a camera to illustrate them: “The human brain is like a dual-mode cam-
era with both automatic settings and a manual mode. A camera’s automatic settings 
are optimised for typical photographic situations (‘portrait’, ‘action’, ‘landscape’). 
[…] A dual-mode camera also has a manual mode that allows the user to adjust all 
of the camera’s settings by hand” (Greene 2013: 133). In other words, in usual situ-
ations, we resort to System 1, since it is efficient and quick, but in unusual ones, 
when the situation is not clear, System 2 is more appropriate: rational deliberation 
is better here than intuitions and emotions.

Sometimes, especially in intricate situations such as moral dilemmas, we are 
fooled. In the trolley problem, it is better if five people survive instead of one; how-
ever, if we have no problem with turning the switch (i.e., we judge that it is morally 
permissible), why are we reluctant to push the fat man? Because System 1 enters the 
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game and arouses emotions in order to prevent us from causing harm through per-
sonal physical force. Of course, such an emotion is usually very appropriate from a 
moral point of view: we should refrain from personally harming people, but in the 
fat man case, it seems to deliver a wrong answer.

In order to better understand what is at stake in System 1 judgments, Greene and 
colleagues have investigated some other versions of the trolley problem. They con-
clude that “harmful actions [are] judged to be less morally acceptable when the 
agent applied personal force to the victim. [… However] the personal force factor 
only affects moral judgments of intended harms, while the intention factor is 
enhanced in cases involving personal force. Put simply, something special happens 
when intention and personal force co-occur” (Greene et al. 2009: 369). This result 
is not surprising: harmful actions are morally problematic, especially when they are 
intended, since intention is at the centre of responsibility. However, it is not in this 
traditional sense that Greene sees the matter, since the intentional factor depends 
also on the personal force, and permissibility is lower when force increases, even if 
intention remains constant. System 1 appears then to have a certain complexity and 
a holistic function: it is not only an emotional immediate response (sometimes, 
Greene speaks of “alarm emotions”) because the automatic setting

“responds to harms that are specifically intended. Second, it responds more to harm caused 
actively, rather than passively. And, third, it responds more to harm caused directly by 
personal force, rather than more indirectly. It seems that these are not three separate criteria, 
employed in checklist fashion. Rather, they appear to be intertwined in the operation of our 
alarm gizmo, forming an organic whole” (Greene 2013: 246).

In Greene’s dual process theory, intention counts, but only within System 1 pro-
cesses, where it combines with personal force in an active pattern. System 2 focuses 
exclusively on outcomes: it is morally better if only one man dies. Moreover, from 
the point of view of ethics, System 1 and System 2 are not on the same footing, 
because when they conflict, Greene claims that we should rely on System 2, which 
is rational, and put System 1 on hold. Such a move has a price and might not be 
psychologically possible in some circumstances or for some of us, since we also 
read in Moral Tribes:

“If you don’t feel that it’s wrong to push the man off the footbridge, there’s something 
wrong with you. I, too, feel that it’s wrong, and I doubt that I could actually bring myself to 
push, and I’m glad that I’m like this. What’s more, in the real world, not pushing would 
almost certainly be the right decision. But if someone with the best of intentions were to 
muster the will to push the man off the footbridge, knowing for sure that it would save five 
lives, and knowing for sure that there was no better alternative, I would approve of this 
action, although I might be suspicious of the person who chose to perform it” (Greene 
2013: 251).

If Greene were a supporter of virtue ethics, such ambivalence could be a genuine 
difficulty, but he is not, and for him, despite all psychological difficulties, pushing 
the fat man is the correct and ethical decision. Morality as it is and morality as it 
should be do not always coincide, as is well-known.
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Consequently, for Greene, the traditional view of morality and responsibility is 
mistaken, because it is one-sided: the intentional component of an action has and 
should only have a secondary weight in morality. In usual situations, it is only one 
part in a shortcut allowing us to determine what is right and where responsibility 
lies; and in unusual or intricate ones, it is irrelevant, since we have to focus on out-
comes, as utilitarianism and consequentialism are urging us to do (Greene 2008).

8.7  The Death of Traditional Morality?

If Greene’s conclusions about the role and place of intentions are correct, this will 
result in an upheaval of our traditional view of morality. Even Mill would be thrown 
overboard because, as we saw, he also placed intentions at the heart of ethics. 
Morality as traditionally understood would come to an end and be replaced by some-
thing else, a new morality conceived perhaps as a kind of social management of 
misfortunes or a social control for bad behaviours – a move probably not unwelcome 
for Bentham and some other utilitarians. Nevertheless, at first glance, this seems to 
be absurd: John, Andrew, Paul and Peter, the protagonists of my four stories, ought 
then to be judged alike, as murderers, because they have caused the death of a human 
being. But what appears to be absurd for our traditional view of morality may well 
not be for rational morality even if we are psychologically unable to switch com-
pletely to this new stance – at least, it would take time. Greene has already argued for 
such a move concerning punishment in a paper written with Jonathan Cohen (Greene 
and Cohen 2004): retributivism should be replaced by consequentialism. Instead of 
punishing a criminal in a spirit of revenge or of debt paying, we ought to aim at social 
reintegration and rehabilitation.17 Notice that, for Greene and some other authors, 
there is a link between intentions and retribution, and they contend that “our criminal 
justice system should change radically in the light of new neuroscience as it is impru-
dently concerned with an agent’s intention” (Gkotsi and Gasser 2016: 63).

The question should nevertheless be frankly faced: is our traditional view mis-
taken when it makes intentions central to morality? Greene has given his reasons; 
can we find other ones?

The fact that children perceive intentions very early on can be an argument for 
linking them to System 1, which is a kind of “primitive” system. An experiment 
conducted by Jean Decety and Stephanie Cacioppo also shows that the perception 
of intention comes very early – as a kind of intuition – when we watch others’ 
behaviour and that it is linked with emotional arousal: “We demonstrate for the first 
time how intention understanding […] and then affective processing occurs in very 
early stages of moral cognition processing […]. These results support the view that 
intentionality judgments both precede and guide moral cognition” (Decety and 
Cacioppo 2012: 3071). However, these data are inconclusive, because they also 
confirm the traditional view, for which intentions come first in order to guide moral 
assessment.

17 Their argument presupposes hard determinism and is presented in the context of the free will 
debate.

B. Baertschi



123

Other studies cast doubts on Greene’s interpretation. Michael Koenigs and col-
leagues have shown that sociopaths tend to push the fat man more frequently than 
typical subjects (Koenigs et al. 2007), and we already know that they assess inten-
tions differently too. However, it seems difficult to say that they practise a better 
morality than we do. Greene nevertheless bites the bullet. After having reaffirmed 
his view under the name The No Cognitive Miracles Principle (NCMP), stating that 
“when we are dealing with unfamiliar moral problems, we ought to rely less on 
automatic settings (automatic emotional responses) and more on manual mode 
(conscious, controlled reasoning), lest we bank on cognitive miracles”, he adds: “A 
corollary of the NCMP is that we should expect certain pathological individuals – 
VMPFC patients? Psychopaths? Alexithymics? – to make better decisions than 
healthy people in some cases” (Greene 2014: 715).18 It remains nevertheless to be 
investigated if these better decisions are due to more rationality or less emotivity. As 
Jean Decety and Jason Cowel observe: “Are individuals who make utilitarian judg-
ments in personal situations more rational and calculating, or are they simply colder 
and less averse to harming others?” (Decety and Cowel 2015: 10).

Let us return to intentions. For Greene, it is probably a mistake to say that psy-
chopaths assess intentions differently: rather, they discard them for the benefit of 
outcomes. They put System 1 aside or at least rely less on it. Paradoxically, since 
they suffer from severe conditions, the judgements of these patients do not show the 
importance of intentions but their unimportance.

However, I think that all this reasoning is grounded in a misunderstanding: inten-
tionality is not absent from System 2 but is as ubiquitous and as important there as 
in System 1. When someone judges that an agent should hit the switch or push the 
fat man, he presupposes that this agent has the intention of saving the life of the five 
persons. He does not act by accident, but deliberately, and this element is taken into 
account to determine the agent’s responsibility. Consequently, Greene’s argument 
cannot be generalised but is only valid (if it is) in a specific situation, when harms 
are caused as side effects – it was already the case with the Knobe effect.

More precisely, what is illustrated by the trolley problem is a situation where two 
effects are caused, a good one (to save five lives) and a bad one (the death of one 
person). Greene contends that in such situations, only the outcome should count and 
not the fact that the bad effect (the death of the victim) is willed as a means or permit-
ted as a side effect of the good one. In contrast, traditional morality tends to suggest 
that in such situations we intend means, but not side effects, or at least not in the same 
manner: such effects are intentional or deliberately accepted, but not intended in the 
sense that they were the object of an intention and aimed at. Consequently, it is mor-
ally wrong to push the fat man but right to turn the switch. Greene objects to this 
thesis – and in my mind, he is partly right, as I will argue19 – but this has nothing to 
do with the place and importance of intention in morality generally.

18 The connection between utilitarianism and psychopathy is nevertheless weak and probably mis-
guided; see Jaquet (2015).
19 See also Baertschi (2013: chap. 1–2). Contrary to Greene, I conclude that we should refine our 
conception of intention and of its direction when several effects, good and bad ones, are present 
and not throw intentions overboard.
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8.8  The Doctrine of Double Effect and Traditional Morality

Some classical moralists have tried to systematise such complex situations with the 
help of the doctrine of double effect. This doctrine consists of several rules saying 
that we should intend the good effect only, that the bad effect should not be the 
cause of the good one and that we have to take proportionality into account (e.g., a 
small bad effect is wiped out in relation to a larger good effect). This doctrine is not 
a general principle of morality and so should only be used in intricate situations 
where it is not easy to see the right option because a bad effect that cannot be 
avoided is involved (Goffi 2004: 238).20 In brief, it has been conceived as a rational 
tool when our intuitions are confused or even muted, whereas for Greene it is “just 
an (imperfect) organising summary of the intuitive judgments. […]. It’s our moral 
intuitions that justify the principle” (Greene 2013: 223). We can indeed object to the 
summary and be suspicious of a doctrine that fits with our intuitive judgements; but 
once more, it does not cast doubt on the intentional character of actions and the 
importance of intention for responsibility – Greene himself acknowledges that these 
questions are raised in the frame of an “action plan” (Greene 2013: 247), and what 
is planned is willed.

One of Greene’s moral concerns is System 1’s emotional blindness to distant and 
impersonal harms. He states: “When we harm people (including future people) by 
harming the environment, it’s almost always as a side effect, often passive, and 
never through the direct application of personal force to another person. If harming 
the environment felt like pushing someone off a footbridge, our planet might be in 
much better shape” (Greene 2013: 253). Here, System 2 is necessary to avoid cata-
strophic effects, but is difficult to mobilise. I completely agree with him on this 
point: reflection is necessary in such situations; however, once again, it has no rel-
evance for intentionality. It has to do with the relationships between agency, causal-
ity and responsibility: Am I responsible for the acts I intentionally perform and for 
voluntary omissions? Yes, of course, but I am not responsible for those I do or allow 
to happen accidentally or inadvertently. Am I responsible for all the effects of my 
deliberate acts and omissions? No, of course not, because these effects can be 
unforeseeable. And if they are foreseen, but not willed? Here the difficulties begin, 
which the doctrine of double effect tries to clarify. If intentions are at the centre, then 
responsibility cannot extend in the same manner to all the effects: the fact that they 
have been willed or not counts, and here, the doctrine has merits.

Utilitarianism provides another answer: we have to balance foreseeable good and 
bad effects and choose the best option. Accordingly, it objects to the doctrine of 
double effect, suggesting that it wrongly dismisses our responsibility for bad effects 
when they are not intended. Sidgwick made this proposal, linking responsibility to 
intentions: “For purposes of exact moral or jural discussion, it is best to include 
under the term “intention” all the consequences of an act that are foreseen as certain 
or probable (Sidgwick 1981: 202)”. Utilitarianism keeps up Mill’s lesson on the 

20 Notice that in the case of the Knobe effect, the doctrine of double effect considers that the chair-
man’s project is not permissible: harming the environment is too high a cost.
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moral importance of intentions, and it is necessary if it wants to remain a moral 
theory: our intentions always matter. However, morality is not alone in the struggle 
toward happiness, since, for many bad effects and undesirable states of affairs, we 
can instead turn to risk management, social security and political action.

 Conclusion

Neuroethics, with the aid of neuropsychology, questions several traditional moral 
views. One of them is the central place given to intentions: for traditional moral-
ity, they characterise what actions are and ground the attribution of responsibil-
ity. Several empirical studies confirm this view, but others seem to refute it: the 
Knobe effect suggests that the intentional character of our actions is not central 
but derived from allocations of responsibility. For the dual process theory (at 
least Greene’s version), intentions are important only when we rely on moral 
intuitions. I have argued that these two charges are not conclusive, mainly 
because they are at most valid only for actions’ side effects. Consequently, tradi-
tional morality can stand firmly on its foundations, at least with regard to the 
place and role of intentions.

Traditional morality abides, of course, through many debates, and there exists 
pressure to modify parts of it. One place of disagreement concerns responsibility 
when an action has several effects. Here, utilitarianism and the doctrine of dou-
ble effect are in tension, showing that this part of traditional morality is not on a 
firm ground. It is to their credit that Knobe and Greene’s arguments have brought 
this difficulty to the forefront of neuroethics and to discussions about moral 
reasoning.
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9Is It Time to Abandon the Strong 
Interpretation of the Dual-Process 
Model in Neuroethics?

Veljko Dubljević

Abstract
Pioneering neuroimaging studies in the “neuroscience of ethics” (Greene et al. 
2001) have led to the development of the dual-process model of moral judg-
ment (Greene 2008). These studies have also provided the much-needed impe-
tus for neuroethics itself, having inspired a range of empirical studies on moral 
judgment (see Christensen and Gomila 2012) and conceptual analyses in ethics 
informed by neuroscience (see Levy 2007; Racine 2010; Glannon 2007, 2011). 
However useful dual-process model has been in the past, mounting empirical 
counterevidence (Koenigs et al. 2007; Duke and Begue 2015), and the concep-
tual implications of fallibilism lead to a conclusion that this model should be 
shelved as neuroethics moves forward.

Fallibilism as a pragmatic attitude emanates from the logic and spirit of 
science: scientific inquiry and progress actually mean overthrowing previ-
ously established beliefs and tentatively establishing new beliefs based on 
science (Dewey 1929). When this is applied to the study of moral judgment, 
it yields a drastically different picture from the one painted by champions of 
the dual- system model in moral decision-making: moral beliefs are fallible 
(no matter how fast we might reach them), have the logical status of hypoth-
eses, and do not provide absolute certainty. For example, utilitarian calculus, 
though deliberate and slow, is as open to biases as an approach using heuris-
tics. The point is that fallibility needs to be recognized in all endeavors, 
whether they are guided by quick intuitive processes or by time-consuming 
and explicit reasoning.

mailto:Veljko.Dubljevic@ircm.qc.ca


130

9.1  Introduction

Neuroethics, often defined as a field with two distinct branches – the “ethics of neu-
roscience” and the “neuroscience of ethics” (Roskies 2002) – is a groundbreaking 
approach to moral problems at the intersection of numerous other fields. On the one 
hand, it studies the social and ethical issues stemming from the uses of cutting-edge 
neuroscience and technology (i.e., the ethics of neuroscience). On the other hand, it 
relies on the use of neuroscientific tools, such as functional magnetic resonance 
imaging (fMRI), to elucidate patterns of moral decision-making and neural corre-
lates of other processes important for ethics (i.e., the neuroscience of ethics). 
Pioneering studies in the latter category (Greene et al. 2001) led to the development 
of the dual-process model of moral judgment (Greene 2008), a key model in the 
history of neuroethics. These studies have also provided the much-needed impetus 
for the creation of the field itself. Indeed, they have inspired a range of empirical 
studies on moral judgment (for a review, see Christensen and Gomila 2012) and 
conceptual analyses in ethics informed by neuroscience (see Levy 2007; Racine 
2010; Glannon 2007, 2011).

But what exactly is the dual-process model of moral judgment, and what does 
it explain and predict? In their initial fMRI study, Greene and colleagues (Greene 
et al. 2001) drew on Philippa Foot’s work in moral philosophy (Foot 1967) to 
formulate a classification of dilemmas including the so-called impersonal, such as 
the original trolley dilemma1 and the personal, such as the footbridge dilemma.2 
Proponents of the dual-process view on moral judgment take neuroimaging data 
to show that the patterns of responses and brain activation in trolley dilemmas 
favor a “utilitarian” view of morality based on abstract thinking and calculation, 
while responses and patterns of brain activation in the footbridge dilemma suggest 
that emotional reactions drive non-consequentialist answers. The purported 
upshot is that rational (driving utilitarian calculation) and emotional (driving 
aversion to personally causing injury) processes are competing for dominance. 
This conclusion has been met with severe criticism from many sides: some ques-
tioned the interpretation of data (e.g., Berker 2009; Dean 2010; Bluhm 2014), 
others criticized the methodological usefulness of the approach (Kahane and 
Shackel 2010; Rosas and Koenings 2014), and still others reported a link between 
the purportedly “rational” utilitarian preferences and distorted, disturbed, or anti-
social cognition (see Bartels and Pizarro 2011 for Machiavellianism, Koenigs 

1 “A runaway trolley is headed for five people who will be killed if it proceeds on its present course. 
The only way to save these people is to hit a switch that will turn the trolley onto a sidetrack, where 
it will run over and kill one person instead of five. Is it okay to turn the trolley in order to save five 
people at the expense of one?” (Greene 2008: 41–42)
2 “[…] a runaway trolley threatens to kill five people, but this time you are standing next to a large 
stranger on a footbridge spanning the tracks, in between the oncoming trolley and the five people. 
The only way to save the five people is to push this stranger off the bridge and onto the tracks 
below. He will die as a result, but his body will stop the trolley from reaching the others. Is it okay 
to save the five people by pushing this stranger to his death?” (Greene 2008: 42)
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et al. 2012 for psychopathy, Crockett and Rini 2015 for decreased responsibility, 
Koenigs et al. 2007 for vmPFC damage, Mendez 2009 for frontotemporal demen-
tia, and Duke and Begue 2015 for blood alcohol levels). Despite these important 
criticisms, the leading proponent of the approach, Joshua Greene, maintains that 
a dual-process model “which emphasizes both emotional intuition and controlled 
cognition, is supported by multiple fMRI studies using different behavioral para-
digms, multiple behavioral studies of neurological patients, and a variety of 
behavioral studies using both experimental manipulations and individual differ-
ence measures” (Greene 2015).

Based on the results of his studies, and other corroborating evidence, Greene 
denies that any of the challenging views are a problem for his dual-process approach 
and paints a picture of moral judgment where neuroscience “proves” that the “cold” 
rational calculation of consequences competes with the “hot processing” of inten-
tional harm. A normative prediction of the approach is that consequentialist judg-
ment is more “correct” than other types of moral judgment (e.g., deontological), 
since it is based on reasoning, as opposed to emotional reactions. According to 
Greene “we have innate responses to personal violence that are powerful but rather 
primitive. That is, we might expect humans to have negative emotional responses to 
certain basic forms of interpersonal violence, where these responses evolved as a 
means of regulating the behavior of creatures who are capable of intentionally 
harming one another, but whose survival depends on cooperation and individual 
restraint” (Greene 2008: 43).

There is nothing wrong with being enthusiastic about what one’s hypothesis can 
predict or one’s theory can explain. However, Greene’s enthusiasm for absolute 
foundations leads him to suppose “that consequentialist principles […] provide the 
best available standard for public decision making and for determining which 
aspects of human nature it is reasonable to try to change and which ones we would 
be wise to leave alone” (Greene 2008: 77).

The basic issue with this view (apart from stubborn resistance to counterevi-
dence) is that it disregards fallibilism and supposes that an absolute foundation for 
correct moral judgment can be found – once and for all, this time with the aid of 
neuroimaging. Greene follows many philosophers in this respect and, again, like 
many before him, thinks that reasoning, or in the current scientific parlance, effort-
ful, deliberative consciously controlled “System 2” processes, is an absolute foun-
dation for moral judgment. His argument rests on several assumptions: (1) that 
consequentialist judgment is based on reasoning and not on intuition, (2) that moral 
intuition is simply emotion, and (3) that reasoning is better or more correct than 
intuition when it comes to decision-making. If any of these constituent assumptions 
fail, so does the whole structure of the argument.

By examining recent relevant empirical evidence, I will argue that all of these 
assumptions ultimately fail and that the dual-process approach to moral judgment 
should be viewed as severely flawed, with overwhelmingly convincing objections. 
More specifically, I will argue that (1*) consequentialist, outcome-directed judg-
ment is not always, or even most of the time, based on reasoning, that (2*) moral 
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intuition is much more than just emotion and should not be equated with it, and that 
(3*) just as automatic, “System 1” processes can sometimes be wrong, so can delib-
erative, “System 2” processes. I will not claim that we should replace reasoning 
with emotion, but that certain intuitive processes (which are mostly based on prior 
acquisition of explicit and tacit knowledge) outperform consciously controlled pro-
cesses in terms of accuracy and speed.

9.2  Is Consequentialist Judgment Based on Reasoning?

Let us start with claim 1. Even though Greene was right to invoke initial studies 
that seem to corroborate his hypothesis, this claim still remains controversial, 
with certain empirical findings appearing to remain at odds with the dual-process 
approach.3 In particular, if utilitarian, outcome-based judgment is caused by 
abstract thinking (System 2), whereas non-consequentialist intent- or duty-based 
judgment is intuitive (System 1) and thus irrational, how come children ages 4–10 
focus more on outcome than on intent (see Cushman 2013)? Given that abstract 
thought develops mostly after age 12, “fully rational” utilitarian judgments should 
not be observable in children. And yet they are not only observed but seem to 
dominate immature or dysfunctional adult moral cognition. The answer is that 
outcome-based moral judgment is intuitive as well, and if there is an interplay 
between System 1 and System 2, that might be the case for all types of moral 
judgment (i.e., intuitive reactions may also be corrected or overseen by effortful 
reasoning), not just in the “consequentialist” case. To make things more compli-
cated, the difference in reaction times in answers to personal and impersonal 
dilemmas, used by Greene and colleagues to establish which judgments were 
intuitive and which were deliberative, was recently shown to have been mislead-
ingly interpreted in the original study (McGuire et al. 2009). Additionally, more 
recent evidence points to a conclusion that reaction times are a poor measure of 
intuition vs. deliberation (see Evans et al. 2015).

Thus, the status of Greene’s conclusions regarding the exact nature of specific 
moral judgments stemming from neuroscientific research in general, and neuroim-
aging in particular, is more tentative than definitive. Apart from the problems with 
reaction times, another reason for doubting that outcome-based judgment is based 
on reasoning is Greene’s ample use of “reverse inference,” a process of inferring the 
presence of particular mental states based on brain activation patterns in response to 
experimental procedures (see Poldrack 2011; Mathews and Bok 2015). Greene’s 
interpretation relies on the data from the initial neuroimaging study, which detected 
activations in brain areas associated with cognition (in other unrelated studies) dur-
ing “impersonal” moral judgment tasks. However, a reverse inference assumes that 
a particular pattern of activity represents a network for the specific task studied – 
when that same activity could represent broader functions or behaviors. Therefore, 

3 In this paragraph, I draw and substantially expand on Dubljević 2016.
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the use of reverse inference has been criticized due to the lack of adequate back-
ground information, lack of specificity of many brain regions, lack of consistency in 
attributing functions to different brain regions, and lack of adequate operationaliza-
tion of the subject matter (see Poldrack 2011; Schleim 2015; Mathews and Bok 
2015; Christensen and Gomila 2012; Dubljević and Racine 2014). If the goal is 
generating hypotheses, reverse inference is a valid strategy, but reifying current 
research hypotheses as proven empirical facts is controversial at best and inappro-
priate at worst. Therefore, it is far from being “proven” by neuroscience that conse-
quentialist judgment is based on “cold cognition,” and Greene’s normative prediction 
turns out to just be utilitarian wishful thinking.

Furthermore, recent research in cognitive psychology suggests that judgments 
traditionally considered to arise from reasoning, System 2, or Type 2 processes are 
accomplished intuitively. According to Bialek and colleagues, “[t]he role of Type 1 
processes in the analysis of numerical base rates or in the evaluation of logical valid-
ity supports a model in which alternative responses are activated automatically and 
in parallel” (Bialek et al. 2014: 22).

Finally, Greene’s “just-so” evolutionary story (e.g., in Greene 2008), as an expla-
nation for “emotional buttons” and the calculation of consequences, seems rather 
naïve, especially given the fact that even relatively simple organisms dissociate 
between (and prefer) five items of value to one item of value. Claiming that “innate 
responses to personal violence” are “rather primitive” as opposed to the “abstract 
thinking” of numerical evaluations, which are exhibited by preverbal children and 
nonhuman animals, is somewhat puzzling. In sharp contrast to Greene’s assump-
tion, experts in the field of development and evolution of numerical cognition report 
that “the brain regions recruited during approximate number representations are 
shared by adult humans, nonhuman primates and young children who cannot yet 
count to 30, suggesting a primitive basis in the brain” (Geary et al. 2015: 226, 
emphasis added). Given the social nature of humans, and their long evolutionary 
history, it would be very surprising indeed if all types of moral judgment were not 
fast, automatic, and fundamental (or primitive in Greene’s parlance).

9.3  Is Moral Intuition Based on Emotion?

How about the second claim, namely, that moral intuition boils down to emotion? 
Again, even though there are many influential authors that agree on this, reanalyses 
of the initial evidence for this claim have concluded that emotion has only a minor 
effect on moral judgment (see, e.g., May 2014) and that the initial reported effects 
are actually the result of artifacts in stimulus design, not of underlying neural sys-
tems (McGuire et al. 2009). Also, recent evidence shows that, even though they 
often co-occur and interconnect, moral intuition is both dissociable from emotional 
processes (Batson et al. 2009) and can occur prior to them (Decety and Cacioppo 
2012; Yang et al. 2013; Yang et al. 2014), so it is safe to assert that results of more 
recent studies call this second assumption into question.
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So what evidence does Greene have for associating moral intuition with emo-
tion? In his work, apart from using reverse inference to analyze detected activations 
in brain areas associated with emotion (again in other unrelated studies) during 
“personal” moral judgment tasks, he draws substantially on work by Jonathan Haidt 
(e.g., Haidt 2001), in which moral judgment is equated with emotion and, more 
specifically, feelings of disgust, which purportedly have major effects in shaping 
moral judgment.4 And yet, a closer look at the evidence provides a very different 
picture.

First, effects of disgust on moral judgment are very minor – a reanalysis of evi-
dence has shown that only minor increases in blameworthiness are recorded for 
some populations (e.g., those with increased sensitivity to physical disgust) and 
conditions, whereas no effects are present in other populations (May 2014). An 
unrelated reanalysis of Greene’s initial study found that results pointing to the con-
clusion that emotional processes drive moral judgment were themselves driven by 
poor design and analysis of items in certain dilemmas only and are not generalizable 
to other, let alone to all, moral dilemmas. The authors even conclude that “there is 
no reason to assume that emotionally salient moral decisions are processed in a 
qualitatively different way to those dilemmas that are not emotionally salient. 
Furthermore, there is no evidence here to support the theory that there are two com-
peting moral systems at work” (McGuire et al. 2009: 580).

Second, recent work has successfully dissociated emotion from moral judg-
ment.5 For instance, in the “torture case” study (Batson et al. 2009; Batson 2011), 
American respondents were asked to rate the moral wrongness of specific examples 
of torture and their own emotional arousal. The experimental group is presented 
with a vignette in which an American soldier is tortured by militants, while a control 
group read a text in which a Sri Lankan soldier is tortured by Tamil rebels. Even 
though there was no significant difference in the intensity of moral judgment, the 
respondents were emotionally “riled up” only in the case of a member of their in- 
group being tortured.

Neuroimaging work also confirms this dissociation. For instance, Yang and col-
leagues recorded event-related potentials for disgust- and morality-based questions 
in a go/no-go task.6 They report that moral questions are answered faster than 
disgust- cued questions, which suggests that respondents make moral judgment 
before they can process the emotional information (Yang et al. 2013). A separate, 
high-density EEG study by Decety and Cacioppo (Decety and Cacioppo 2012) has 
also shown that the cognitive apprehension of mental state information during moral 
judgment is in fact very fast and begins prior to the activation of brain regions 

4 This should not be understood as denying the fact – noted by Haidt – that humans usually reach 
moral judgments quickly and are not always aware of the processes that led to them.
5 In this paragraph, I draw on Dubljević 2016.
6 Go/no-go task is a psychological measure in which stimuli are presented in a continuous stream 
and participants perform a binary decision on each stimulus. One of the outcomes requires partici-
pants to make a motor response (go), whereas the other requires participants to withhold a response 
(no-go).

V. Dubljević



135

related to processing emotions. As Rottman and Young explain, “[t]he differentia-
tion between intentional and accidental harms […] occurs within less than one-tenth 
of a second after a stimulus is perceived, demonstrating that adults automatically 
and immediately integrate information about intent into their harm-based moral 
judgments” (Rottman and Young 2015: 135). However, it would be a mistake to 
conclude that this automatic processing is innate, instinctive, and/or emotional, as 
opposed to learned. Namely, as previously noted, young children focus more on 
outcomes than intentions when making moral judgments (see Cushman 2013), and 
so it can be concluded that rapid intuitive integration of intention is a hallmark of 
adult moral competence and a result of cognitive development and maturation.

To conclude, it is safe to assert that there is growing evidence that emotions in 
moral judgment are dissociable from and modulated by prior nonconscious cogni-
tive processes. The purported impact of emotions on moral judgment is founded on 
poor item design, questionable reaction time data, reverse inference, and the use of 
fMRI – a technique that has good spatial resolution but limited temporal resolution. 
In contrast, EEG studies provide data suggesting that moral intuition is based on fast 
cognitive processes, such as distinguishing between intentional and unintentional 
harm. Therefore, in contrast to Greene’s second assumption, moral intuition is much 
more than just emotion and should not be equated with it, even though it has to be 
noted that moral intuition is often followed by emotional reactions (Huebner et al. 
2008). Indeed, it is crucial to recognize that what Greene’s dual-process approach to 
moral judgment equates and lumps together as System 1 is actually comprised of 
very heterogeneous processes (Evans 2008; Glockner and Witteman 2010; 
Kauppinen 2015). This leads us to the final point (which is discussed below): 
namely, some intuitive (System 1) processes are likely to result in false beliefs or 
incorrect outputs, especially when triggered outside of the context in which they are 
adaptive, while other intuitive processes are more likely to produce true beliefs.

9.4  Are Deliberative Processes Less Error Prone 
Than Intuitive Processes?

Now, let us consider Greene’s third assumption, namely, that reasoning is more reli-
able than intuition. In fact, evidence suggests that just as automatic processes can 
sometimes be wrong, so can deliberative processes. It also shows that some forms 
of automatic processing are much more reliable across a range of domains, such as 
language, chess, medical diagnosis, and managerial decisions. In the literature on 
intuitive decision-making and bounded rationality, intuition in general is described 
as a product of learning and experience and highly adaptive, whereas emotion- 
driven judgment is described as a product of more instinctive urges and less reliable 
in all forms of decision-making (cf. Simon 1987).

Intuition in general is adaptive in certain environments – where there are multi-
ple cues that appear in parallel (as opposed to a linear sequence) or when many cues 
are actually “noise” and when relevant cues need to be rapidly identified (cf. Sadler- 
Smith and Sparrow 2008). Moral judgment and decision-making exhibit all of these 
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characteristics – the moral agent has to dissociate quickly between relevant and 
irrelevant aspects of the situation and make a (potentially life-saving) decision in 
adequate, often very short, time. Therefore, the most promising approach is to con-
sider moral intuition as a subset of general intuition and thus more likely to be based 
on adaptive leaps in cognition than on emotional reactions (Gigerenzer 2008, 2010). 
It has to be noted that intuition does not operate independently of conscious analysis 
(cf. Simon 1987). Simon notes that intuitive and reasoning processes are comple-
mentary components of effective decision-making systems. Intuition simply reduces 
the cognitive load by introducing ever larger steps in reasoning. These steps are 
based on the level of experience an agent has in the subject domain: experts make 
giant intuitive steps without making errors, whereas novices can rely only on tiny 
steps (cf. Simon 1987: 67f).

So does this mean that intuitive moral judgment is always correct? Not at all. The 
psychological research into intuitive judgment gives ample evidence of how our 
quick decisions can lead to errors. However, there are two possible interpretations 
of this evidence. The first interpretation is that intuitive judgments are faulty, 
whereas the second is that they just need to be treated as fallible. Greene’s third 
assumption critically relies on the former interpretation. Actually, the whole dual- 
process model is one sided in an ongoing debate about nonconscious cognition, 
since it relies on evidence from only one approach in the study of fast, intuitive, or 
“heuristic” judgment: the “heuristics and biases” approach. This approach associ-
ates the use of heuristics with irrational decision-making, while the opposing “fast 
and frugal heuristics” approach defines heuristics in more favorable terms (see 
Kelman 2011). Both of these approaches agree on the fact that intuition in general 
and specific heuristic strategies in particular work well most of the time, but occa-
sionally misfire, and hence give more credence to the second interpretation above.

The general gist of the overall evidence is that intuition or heuristics should be 
properly viewed as cognitive strategies that ignore certain information to make deci-
sions faster, more frugally, and/or more accurately compared to more complex 
methods (Gigerenzer and Gaissmaier 2011). An important issue with the assess-
ment of the error proneness of heuristics is that novices are more likely to demon-
strate context-free application of heuristics, which results in errors, from which they 
can learn, whereas experts are more sensitive to context and tend to avoid the misap-
plication of heuristics (Kahneman and Klein 2009).

Now, whether “professional experts” exist for morality (comparable to chess 
experts) and whether such an expert would have more reliable moral intuitions are 
separate issues that I do not have the space to analyze in this essay. Suffice it to say 
that we do generally make a distinction between the moral judgment of children, or 
adolescents, and adults, and we also recognize intuitive moral competence. This 
intuitive moral competence has been compared with intuitive linguistic competence 
(see Rini 2014), which basically means that a person can quickly and intuitively form 
and evaluate sentences without much effortful grammatical analysis. Analogously, 
after a long period of cognitive maturing and learning, competent human adults are 
able to quickly and intuitively make moral decisions and judgments (see also Mikhail 
2011) for which they are held responsible by society at large.
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And so we come to the conclusion that fallibilism is the most appropriate inter-
pretation of current evidence. Errors in intuitive judgment certainly exist, but this 
does not mean that intuition is faulty. Indeed, fallibilism as a pragmatic attitude 
emanates from the logic and spirit of science: scientific inquiry and progress mean 
overthrowing previously established beliefs and tentatively establishing new beliefs 
based on current evidence (Dewey 1929). When this is applied to normative judg-
ments, it yields a drastically different picture from the one painted by champions of 
the dual-process model in moral decision-making: moral beliefs are fallible (no 
matter how fast or slow we might reach them), have the logical status of hypotheses, 
and do not provide absolute certainty.

For example, utilitarian calculus, even if it might be deliberate and slow, is as 
open to biases as an approach using intuition or heuristics. The biases are of a dif-
ferent kind, certainly, but nevertheless can act as systematic distortions. Having 
sufficient time to deliberate on the moral decision does not guarantee that the deci-
sion will be moral and not tainted with self-interest. Perhaps an example might help 
put things into perspective. During times of disaster, people often help each other 
without much thought. This is something that we learn and expect from fellow 
humans on a regular basis, and disasters commonly do not allow much time for 
effortful reasoning. However, in certain conditions, there is sufficient time for delib-
eration, and this solitary deliberation may not always convey “correct” moral judg-
ment. For instance, in the Titanic disaster, the crew members had several hours “to 
deliberate on the consequences of saving [their] own life, or sacrificing [themselves] 
for the lives of other more vulnerable passengers. […] [T]he crew’s survival rate 
was 18% higher than that of the passengers […] [pointing to a conclusion that] the 
members of the crew took advantage of better access to information and lifeboats, 
thus behaving in line with their self-interest” (Suter 2011: 454).

This conclusion based on a historical example is corroborated by more recent 
evidence. For instance, an aptly named recent study (Spontaneous Giving and 
Calculated Greed) used priming of intuitive or deliberative decision-making in eco-
nomic games. The results show that cooperative behavior is the default, intuitive 
response for many people, whereas deliberative processes often “taint” the decision- 
making with self-centeredness, selfishness, and greed (Rand et al. 2012). Indeed, as 
authors of a recent review of evidence regarding cooperation and morality conclude: 
“[c]ooperation with unrelated individuals is a hallmark of humankind despite the 
temptation to behave selfishly. […] [S]ocial heuristics form […] advantageous 
behavioral strategies as intuitive defaults, and thus mechanisms that promote coop-
eration may lead us to cooperate automatically […]. Such “irrational” cooperation 
is central to the success of human civilization and forms a key component of 
 morality” (Jordan et al. 2015: 95–96).

This puts the simplistic assumption “deliberation is good, intuition is bad” into 
question and points to the need to recognize fallibility in all types of cognition, 
whether they are guided by quick intuitive processes or slow reasoning. The upshot 
might be that systematic distortions of intuitive or heuristic-based moral judgment 
and decision-making are connected to overly hasty generalizations favoring certain 
groups at the expense of others, whereas the key bias affecting conscious thought in 
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morality is the temptation to behave selfishly. The best way to deal with both kinds 
of biases might be to have public scrutiny of moral decisions and to favor humility 
and fallibility instead of certainty and foundationalism in moral matters.

 Concluding Remarks

The dual-process model of moral judgment, stemming from pioneering studies 
in the neuroscience of ethics, served the purpose of generating academic and 
public interest for issues at the intersection of ethics and neuroscience and thus 
helped establish neuroethics as a field. However, since neuroethics is character-
ized by due consideration of available empirical data from behavioral and brain 
sciences, and this evidence points to the conclusion that the dual-process model 
of moral judgment is inconsistent and empirically unsupported and in fact has 
been falsified; it is time to relegate this model, at least in its strong interpretation, 
to the past – to the gallery of outdated beliefs that were previously established 
but ultimately overthrown by evidence. The evidence suggests that a content-
based intuitionist model of moral judgment is more likely. Still, this analysis did 
not go into sufficient detail to prove or even consider the relevant assumptions of 
available alternative models: the moral foundations theory (Haidt and Graham 
2007), the universal moral grammar (Mikhail 2007, 2011), and the ADC approach 
(Dubljević and Racine 2014).

This chapter has been limited to reviewing the three assumptions that the 
dual- process model relies on, namely, that consequentialist judgment is based on 
reasoning and not on intuition, that moral intuition is nothing more than emotion, 
and that reasoning is more reliable than intuition, and the evidence shows that 
these assumptions are false. Based on this analysis, it is uncontroversial to con-
clude that it is far from proven “that consequentialist principles […] provide the 
best available standard for public decision making” (Greene 2008). This does not 
mean that consequentialist principles are faulty or misguided. On the contrary, 
the take-home message should be one of fallibilism – principles from different 
moral theories offer valuable guidelines which are nevertheless open to error. 
They are useful for public scrutiny of moral judgment and decision-making as 
they shine light onto the biases inherent in both reasoning and intuition. However, 
they are not and cannot be unmistakable foundations that are not open to theo-
retical revision or empirical falsification.
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10Neuroethics and Policy at the National 
Security Interface: A Test Case 
for Neuroethics Theory and Methodology

Nicholas G. Evans and Jonathan D. Moreno

Abstract
Cutting-edge research in neuroscience has been frequently sponsored or con-
ducted by elements of national security. This elicits three important but under-
explored methodologically relevant issues in neuroethics: (1) the use of force 
through neurotechnologies, (2) the use of neurotechnologies by or on members 
of the national security establishment, and (3) priority setting and the ethics of 
pursuing basic scientific research in support of national security. We describe 
these issues and then give an account for how neuroethics theory will need to 
accommodate new sources of normative insight in order to provide answers.

Cutting-edge research in neuroscience has been frequently sponsored or conducted 
by elements of national security. This elicits three important but underexplored 
methodologically relevant issues in neuroethics: (1) the use of force through neuro-
technologies, (2) the use of neurotechnologies by or on members of the national 
security establishment, and (3) priority setting and the ethics of pursuing basic sci-
entific research in support of national security. We describe these issues and then 
give an account for how neuroethics theory will need to accommodate new sources 
of normative insight in order to provide answers.
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10.1  Introduction

Modern medicine and public health have a long historical connection to national 
security. By “national security,” we mean securing a nation-state and its citizens as 
both valuable for its own sake and as a means to increase and maintain the well- 
being of those citizens, as well as the institutions whose stated goals are accom-
plishing that task (Herington 2012). Statistical methods for tracking disease were 
pioneered by figures such as Florence Nightingale in the Crimean War, as a method 
of demonstrating ways to reduce fatalities in military hospitals (Winkel 2009). 
Public health efforts to stem the transmission of infectious disease emerged in no 
small part due to the effects that diseases like influenza and syphilis had on troop 
deployments and force strength (Watterson and Kamradt-Scott 2016). Modern 
radiotherapy to treat cancers owes its existence to the Manhattan Project and its suc-
cessors, without which the majority of our knowledge about the effects of radiation 
on biological matter would not exist (Evans 2013).

Cognitive neuroscience and its progenitors have a similar relationship to national 
security. The use of pharmaceuticals to enhance soldier strength, resilience, or alertness 
dates back to antiquity: the Greeks took opium mixed with wine to calm their nerves 
both before and after battle, while inhabitants of the North Asian steppe would con-
sume dried, psychoactive toadstools to enhance stamina and inure themselves against 
pain (Kamienski 2016). Cognitive science research on human nervous system responses 
to biochemical agents at times played a role, sometimes unwittingly, in the manufac-
ture and use of chemical and biological weapons (Dando 2015). The use of both phar-
macological and behavioral interventions in interrogation is long-standing; famous 
episodes include the US Central Intelligence Agency’s experiments with lysergic acid 
(LSD) (Wheelis 2012) and the recent revelations of psychologist complicity in tortur-
ing captives during the US occupations of Afghanistan and Iraq (Risen 2015).

It is curious, then, that neuroethics—both the study of how neuroscience informs 
ethical thought and the ethics of neuroscience research and practice (Roskies 
2002)—has had relatively little engagement with issues of national security. On the 
one hand, this isn’t surprising: despite its history, bioethics has often ignored the 
ethical applications and implications of medicine and biology for national security. 
This has only changed in the last decade, with a rise in concern about “dual-use” 
microbiology research that could be used by aspiring bioterrorists (Evans 2015; 
Selgelid 2016) and with the reframing of infectious disease outbreaks such as the 
Ebola virus, as a national security threat (Evans 2016). Given the length of time it 
has taken to make modest links between national security and bioethics, it stands to 
reason that neuroethics is less developed on account of the youth of the discipline.

On the other hand, advances in psychology and cognitive science have been tied 
to military concerns in a stronger way than, say, those of genetics. War has been 
understood to be as much of a mental as a physical burden for thousands of years, 
and the use of both active interventions on soldiers (e.g., pharmacological and 
medical) and passive measures on civilian populations (e.g., propaganda) has been 
extensive. From Sun Tzu’s determination that governing the “moral law of a com-
munity” is the first factor determining the outcome of battle (Tzu 2015), to attempts 
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to “win hearts and minds” in defeating counterinsurgencies, the idea that people’s 
minds are key features in a national security strategy is long-standing (Dixon 
2009).

In this chapter, we examine national security as a challenge for neuroethics the-
ory and methodology. After a brief survey of the interface of cognitive neuroscience 
and national security, we argue that national security presents a set of interesting 
and importantly different cases with which neuroethics must grapple. We identify 
three important areas for neuroethics to focus in dealing with national security 
issues: (1) the use of force through neurotechnologies, (2) the use of neurotechnolo-
gies by or on members of the national security establishment, and (3) priority set-
ting and the ethics of pursuing basic scientific research in support of national 
security. We highlight the challenges these pose for neuroethics as a discipline and 
offer recommendations on how the discipline should proceed in tackling these 
important issues.

10.2  Contemporary Neuroscience and National Security

The changing nature of conflict and of societies has informed recent interest in cog-
nitive neuroscience as a tool in promoting national security. Modern forms of global 
violent extremism and nontraditional conflicts, a public increasingly disillusioned 
with the prospect of committing conventional forces to armed conflicts, and strained 
budgets have led to searches for technological means of maintaining a nation’s 
national security while limiting the resort to conventional warfare. Neuroscience 
along with information technology and the life sciences are seen as important ave-
nues to contributing to national defense.

Four applications of the neurosciences are particularly attractive for use by secu-
rity forces: (1) social behavior prediction, (2) behavior modification, (3) extension 
of capacities, and (4) neuroweapons. These research areas overlap at various points 
and are often able to be used together in practice.

10.2.1  Social Behavior Prediction

Social behavior prediction makes use of neurological, neuropsychological and neu-
robiological, and machine learning research to develop algorithmic methods for 
predicting human behavior. Typically, the focus of this research is to determine how 
groups of individuals will behave under particular stimuli or how a given stimuli 
will affect members of a target population. For example, the Defense Advanced 
Research Projects Agency (DARPA) pursued, from 2011 to 2015, a project titled 
Narrative Networks (N2):

Through an improved basic understanding of narrative effects, tools are being developed to 
detect brain activity associated with narrative influence and to emulate this activity in the 
context of larger environmental factors with models of narrative influence on individual and 
group behavior (Miranda et al. 2015: 61).
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The N2 project utilized a range of neuroscientific techniques, including func-
tional magnetic resonance imaging (fMRI), psychological testing, and brain- 
computer interfaces to develop an account of how different narratives (i.e., stories) 
influence neurological states.

In terms of behavior prediction, the N2 project provides an insight into determin-
ing how different storytelling techniques can trigger neurological activity that in 
turn generates particular kinds of behavior. In principle, the study of narratives 
allows for the analysis of media to determine how, for example, insurgent-made 
videos might incite violence and predict different triggers that may serve to radical-
ize vulnerable members of a population. When added to other sources of informa-
tion, narrative analysis can help intelligence communities predict future sites of 
violence by monitoring the kind of narratives being used by suspects or non- state 
groups (Giordano and Wurzman 2011).

Other neurotechnologies such as electroencephalogram (EEG) and MRI could 
be used during interrogation to detect deception, despite concerns about the current 
validity of this technology for lie detection purposes (Tennison and Moreno 2012). 
These same technologies could be used during risk assessments for imprisoned or 
detained individuals to determine whether they present a risk for future criminal or 
terrorist acts (Nadelhoffer et al. 2012).

10.2.2  Behavior Modification

The N2 program also identified how narratives can modify behavior. In soldier train-
ing, the use of noninvasive brain-computer interfaces could allow narratives to be 
shaped, in real time, to the neurological responses of warfighters. This efficiently 
transmits information in ways that are tailored to an individual’s neurology (Canli 
et al. 2007; Miranda et al. 2015). It could also be used in therapeutic contexts for 
individuals suffering from post-traumatic stress disorder (PTSD) or the so-called 
moral injury, a psychological trauma arising from engaging in acts or omissions in 
war that violate or disrupt an agent’s personal morality, such as killing, maiming, or 
mistreating civilians (Drescher et al. 2011).

The use of narratives is also purported to be useful in modifying the behavior of 
insurgents or aspiring terrorists (Casebeer and Russell 2005). By using narratives 
that are designed to prime individuals toward de-escalating violence, terrorist acts 
could be averted through persuasion rather than prevented through the use of force. 
This would represent a significant advance in degree, if not kind, from current meth-
ods of debriefing and converting enemy combatants.

Future applications involve the use of electromagnetic interventions to enhance 
human cognitive and psychological capabilities. Noninvasive brain stimulation has 
shown some promise in modifying human cognition. Transcranial magnetic stimula-
tion (TMS) and transcranial direct current stimulation (tDCS), involving the applica-
tion of a magnetic field or electric current, respectively, to a person’s skull, have been 
shown to enhance learning, memory, and mood (Tennison and Moreno 2012). Some 
have argued this could be useful in clinical or pedagogical settings in both civilian 
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and military contexts (Sehm and Ragert 2013; Tennison and Moreno 2012). Others 
have posited that in the future, electrodes fitted to the inside of helmets could be used 
in the field to enhance warfighters by enabling them to quickly and calmly process 
battlefield information both through their senses and surveillance delivered electroni-
cally from nearby unmanned aerial vehicles (Canli et al. 2007).

The power and specificity of behavioral augmentation using pharmacological 
agents are, moreover, increasing. For example, recent studies have demonstrated 
that administering propanol shortly after a traumatic event can reduce the likelihood 
a person will develop PTSD; the same drug can reduce PTSD symptoms if admin-
istered after recalling the memory that has led to the development of PTSD (Tennison 
and Moreno 2012). As modern neuroscience progresses, we should expect the 
power of these interventions to increase, as well as the range of behaviors that can 
be modified.

Together, the novel areas of narrative, electromagnetic stimulation techniques, 
and pharmaceuticals could be combined to modify the behavior of terrorists or 
insurgents directly (Rose 2011). This recalls earlier attempts by the US intelligence 
services to develop “mind control drugs,” most infamously the MK ULTRA project 
by the Central Intelligence Agency, albeit with greater potential for success, given 
early positive results. The aim here would be to replace invasive and harmful 
“enhanced interrogation” (i.e., torture) methods with forms of behavior modifica-
tion that encourage cooperation with security forces.

10.2.3  Capacity Extension

The use of pharmaceutical or other medical interventions to enhance warfighter 
capacities is likewise being explored by defense organizations. Modafinil, which 
allows people to retain their wakefulness, memory, and executive functions under 
conditions of sleep deprivation (Repantis et al. 2010), is a particularly promising 
drug for use among fighter pilots and sentries in armed conflict zones (Moreno 
2012). Modafinil straddles the fuzzy border between behavioral modification and 
human enhancement.

It is important to note here that the difference between behavioral modification 
and capacity extension is, in part, one of the strategic priorities for national security 
organizations. The conceptual distinction between therapies and enhancement is 
long debated (Anderson 1989) and interventions such as tDCS feature in the litera-
ture on so-called cognitive enhancement (e.g., Bostrom and Sandberg 2009). In 
terms of how national security institutions function, in the USA and elsewhere, 
there may be a distinction between science and technology used to treat soldiers 
post-deployment (say through the Veteran’s Administration) and science and tech-
nology used to train or modify soldiers pre-deployment. These technologies are also 
treated as distinct from the perspective of the emerging literature on neuroethics and 
national security (Canli et al. 2007; Giordano and Wurzman 2011), and thus we 
leave them as separate categories with the understanding that there are numerous 
points at which capacity enhancement and behavior modification intersect.
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The renaissance of drones in armed conflict over the last decade could be 
enhanced further through the use of brain-computer interfaces (BCIs; sometimes 
also referred to as “brain-machine interfaces or BMIs). Soldiers would be able to fly 
sophisticated aircraft from the comfort of home soil or from secure deployment on 
aircraft carriers, without risking their lives (Evans 2011). This capacity extension 
would extend to the use of BCIs to inform soldiers of emerging threats, provide 
analysts with superior integration with their data, and allow for command and con-
trol systems to be directly in touch with soldiers.

The future possibilities for the use of brain-computer interfaces to enhance sol-
diers by connecting them directly to their machines are potentially limitless. That is, 
given the development of a robust platform to translate machine code into electrical 
impulses readable by the brain, there is no limit in principle to the kind of device to 
which warfighters—or anyone else—could be connected (Evans 2011; Miranda 
et al. 2015). In-field combatants could have direct access to databases for retrieval 
of strategic information. The relationship between humans and machines could also 
work the other way, with implanted medical devices that detect, via a BCI, subtle 
changes in a warfighter’s body, counteracting adverse effects or enhancing capaci-
ties to suit operational requirements.

10.2.4  Neuroweapons

The use of neuroscience to develop weapons goes back to the development of ace-
tylcholinesterase inhibitory nerve gases used in the Second World War and later 
against the Kurds in 1988 (Rose 2011). Since then, a plethora of neurobiological 
agents, both biological and chemical, have been created with both lethal and nonle-
thal applications. Hypnotics such as zolpidem can cause anterograde amnesia in 
clinical doses, but can also cause hallucinations in high doses (Giordano and 
Wurzman 2011). The Moscow theater siege in 2002 was broken with a chemical 
agent later revealed to be a fentanyl derivative, highlighting the potential for weap-
onized pharmaceuticals to be used in law enforcement in addition to armed conflict 
(Crowley and Dando 2014).

The use of chemical and biological neuroweapons in armed conflict is prohib-
ited under international humanitarian law. However, nonlethal or incapacitating 
chemical agents, including those that affect the cognition, may be stockpiled for 
law enforcement purposes (Crowley and Dando 2014). Into the gray area between 
armed conflict and law enforcement, such as long-term occupation or reconstruc-
tion efforts such as those undertaken in Afghanistan and Iraq, there is the potential 
for the use of nonlethal chemical agents in national defense scenarios. Recent US 
military policy, for example, contends that these agents may nonetheless be 
employed as “defensive means of warfare” for such tasks as controlling riots, 
dispersing civilians who are being used as shields, and conducting rescue mis-
sions (Evans and Moreno 2016). The possibility of “defensive” uses of nonlethal 
chemical agents has spurred interest in developing novel agents for riot control 
and crowd dispersal, as well as for subduing large groups that conceal insurgents 
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(Gross 2010). Agents under consideration for use as nonlethal weapons include 
opioids, benzodiazepines, alpha2-adrenoreceptor agonists, and neuroleptic anes-
thetics (Dando 2015; National Research Council National Academy of Engineering 
2014).

10.3  Unique Challenges

The above developments present a set of ethical issues: (1) the use of force through 
neurotechnologies, (2) the use of neurotechnologies by or on members of the 
national security establishment, and (3) priority setting and the ethics of pursuing 
basic scientific research in support of national security. These issues, however, pres-
ent a challenge for neuroethics methods and practice.

10.3.1  The Use of Force

On a conceptual level, the justifications for acts that pertain to national security are 
typically different from those in other spheres of endeavor. In particular, they are 
acts that are deliberately liberty violating or coercive. Whereas one might have con-
cerns, for example, that the use of neurotechnology in legal proceedings might vio-
late an individual’s rights to privacy (Fisher 2010), in intelligence collection, it is 
precisely the privacy of individuals that is being compromised for some other end. 
Likewise, while death might be an unfortunate result of a surgical procedure, the 
death of enemy combatants is an expected, if not sought-after result in armed con-
flict. National security is typically justified based on the need to protect sovereignty 
and citizens, and the use of force is permissible if (and usually only if) it is neces-
sary to safeguard the rights of citizens (Rawls 2001: 89–98).

Different security institutions may have coercive or liberty-violating actions pro-
scribed on different normative bases; the use of force in law enforcement is not the 
same, on a normative basis, as the use of force in armed conflict. In the case of mili-
tary organizations, the ethics of contemporary military actions are described by 
principles such as those found in just war theory: jus ad bellum, the ethics1 of declar-
ing or going to war; jus in bello, the ethics in war; and jus post bellum, the ethics/
law of war’s end (Allhoff et al. 2013). Within war, for example, jus in bello describes 
limits on the use of force to those acts that are necessary to advance or resolve the 
conflict, are proportionate to the goals sought in a particular action, and respect the 
rights of noncombatants such as civilians, POWs, and wounded soldiers (Walzer 
2015).

In the case of law enforcement, the use of force on citizens should require con-
siderably higher justifications, as the purpose of law enforcement is to protect the 

1 Jus (pronounced “y-us”) is literally the Latin for “law,” but jus ad bellum/in bello/post bellum are 
conventionally used to refer to the normative ethical foundations for armed conflict, in addition to 
customary or formal International Humanitarian Law that governs contemporary armed conflict.
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human rights of citizens. Moreover, the invasion of privacy by law enforcement is 
bounded by the property and civil rights of citizens. It typically requires a warrant 
issued by an authority such as a judge in order to violate a citizen’s rights (Miller 
et al. 2006).

The use of force by intelligence agencies is controversial, but the limits of their 
actions are often divided between foreign intelligence and domestic intelligence 
services. In each case, obligations may differ depending on the strength of obliga-
tions one owes to one’s fellow citizens, compared to foreign nationals. Moreover, 
the ethics of intelligence collection arguably operates under similar principles to 
those of armed conflict: necessity and proportionality and respecting the rights of 
civilians (Bellaby 2012).

A central task for neuroethics is to determine how novel neurotechnologies ought 
to be used in these different theaters. In some cases, this may be straightforward. In 
keeping with the extended cognition thesis put forward by Levy, among others 
(Levy 2007), some technologies may be permissible or impermissible insofar as 
they perform the same functions as non-neurotechnologies. Neuroscience-informed 
social behavior prediction may thus be normatively the same as other behavior 
 prediction algorithms (e.g., the Pentagon’s aborted Total Information Awareness 
project) that accomplish similar goals.

Even if neurotechnology is similar to other technologies on the face of things, the 
details matter. Social behavior prediction, like medical diagnostic tests, has what an 
epidemiologist would call a “response operator characteristic.” Put simply, strate-
gies for predicting behavior will sometimes return false positives or false negatives. 
These are not merely technical features of a technology, but have ethical implica-
tions. Justifying the use of a test to detect whether someone is at risk of radicaliza-
tion will, in part, depend on the risk of falsely identifying, or failing to identify, a 
person or group as potential suspects, or carrying the potential to radicalize and 
commit terrorist acts.

The degree to which it is permissible to use social behavior prediction grounded 
in neuroscience will depend in part on the ability of the science to produce useful, 
reliable information. Moreover, the justification for these discoveries, in practice, 
may depend on how useful and reliable they are relative to other kinds of intelli-
gence collection. The act of determining if these neuroscientific developments 
really are the same as non-neuroscience-informed technologies, and if intelligence 
services are justified in using them, is a task for neuroethics. To date, little has been 
done to evaluate these new technologies and set lower limits on how accurate these 
technologies would have to be in order for their utility to outweigh other consider-
ations, such as the rights of citizens.

Other technologies will need to be examined in terms of their effects, where 
these effects might challenge existing paradigms or conceptual tools. Consider neu-
roweapons, in particular those that use chemical or biological agents to affect the 
central nervous system or human cognition. Chemical and biological weapons have 
different legal and normative statuses in international law. The norm against the 
development of biological weapons is set forth in the Biological and Toxin Weapons 
Convention (BTWC):
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Each State Party to this Convention undertakes never in any circumstances to 
develop, produce, stockpile or otherwise acquire, or retain:

 1. Microbial or other biological agents or toxins whatever their origin or method of 
production, of types, and in quantities that have no justification for prophylactic, 
protective, or other peaceful purposes

 2. Weapons, equipment, or means of delivery designed to use such agents or toxins 
for hostile purposes or in armed conflict (United Nations n.d.)

The first article of the BTWC is paralleled by that of the Chemical Weapons 
Convention (CWC):

Each State Party to this Convention undertakes never under any circumstances:

 (a) To develop, produce, otherwise acquire, stockpile or retain chemical weapons, 
or transfer, directly or indirectly, chemical weapons to anyone

 (b) To use chemical weapons
 (c) To engage in any military preparations to use chemical weapons
 (d) To assist, encourage, or induce, in any way, anyone to engage in any activity 

prohibited to a State Party under this Convention (Organisation for the 
Prohibition of Chemical Weapons 1993)

Where weapons, in the case of the CWC, are defined as any kind or quantity of 
chemical agent not intended for (a) industrial, agricultural, research, medical, phar-
maceutical, or other peaceful purposes; (b) protective purposes, namely, those pur-
poses directly related to protection against toxic chemicals and to protection against 
chemical weapons; (c) military purposes not connected with the use of chemical 
weapons and not dependent on the use of the toxic properties of chemicals as a 
method of warfare; or (d) law enforcement including domestic riot control pur-
poses. The BTWC does not specify a positive definition of “weapon,” but in subse-
quent review conferences, the parties to the Convention agreed to the broad 
interpretation “that the Convention prohibits the development, production, stockpil-
ing, other acquisition or retention of microbial or other biological agents or toxins 
harmful to plants and animals, as well as humans, of types and in quantities that 
have no justification for prophylactic, protective or other peaceful purposes” (United 
Nations 2012).

The two disarmament conventions are bracketed by the Protocol for the 
Prohibition of the Use in War of Asphyxiating, Poisonous or other Gases, and of 
Bacteriological Methods of Warfare, otherwise known as the Geneva Protocol. The 
Geneva Protocol concerns the use of agents in wartime and is regarded by the 
International Committee of the Red Cross, among others, as a part of customary 
international law. The BTWC and CWC, in contrast, are in its scope, concerning the 
production and stockpiling of biological and toxin weapons in addition to their use, 
implicitly in the case of the BTWC and explicitly in the case of the CWC.

Though the use of chemical weapons in armed conflict is prohibited under the 
CWC, they are permitted for use in law enforcement, including riot control (Crowley 
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and Dando 2014). One implication for this is what kinds of chemical agent might be 
properly used in law enforcement. A chemical agent that kills indiscriminately is 
unlikely to be justified under the ethics of law enforcement and thus wouldn’t be 
permitted under the CWC’s law enforcement provision. But chemical calmatives 
for crowd control might be permitted for law enforcement, for example, depending 
on the strength of their effect and any adverse reactions that occur as a result of 
prolonged exposure. Parsing between what is and is not permitted for development, 
much less use, in law enforcement thus has international implications, but also 
depends on complex questions about what kinds of force law enforcement is permit-
ted to use.

Biological weapons are prohibited for use in armed conflict, and even the devel-
opment of biological agents in “quantities that have no justification for prophylac-
tic, protective, or other peaceful purpose” is prohibited by treaty. But what 
constitutes an appropriate protective purpose is less than clear. Moreover, both 
chemical and biological agents that target the nervous system have been viewed as 
having high utility in counterinsurgency scenarios (Gross 2010). How counterin-
surgency falls in between armed conflict and law enforcement is an open topic in 
military ethics, which struggles to deal with the just use of “force short of war,” 
such as the use of drone strikes or special forces strikes that fall short of the level 
of hostilities associated with armed conflict, but are clearly outside the bounds of 
law enforcement (Ford 2013). Similarly, neuroscience might contribute to a “creep-
ing militarization” of biology and thus undermine the norm against biological 
weapons (Dando 2015).

A problem for military neuroethics is what kinds of effects constitute an appro-
priate use of force in different scenarios. In particular, conventional understandings 
of the use of force are tailored to kinetic weapons, such as firearms or explosives. 
While changes in mental states no doubt accompany the use of kinetic force, weap-
ons that explicitly target mental states or cognition have an ambiguous status in the 
ethics of armed conflict and policing.

The neuroethics literature that deals with the etiology and phenomenology of 
pain and its relation to other mental states could be useful in parsing the kinds of 
harm, or violation, that count in determining the permissibility of military, police, 
or intelligence actions. Some headway has been made in this: for example, Justo 
and Erazun have argued against so-called lie detectors that utilize fMRI to deter-
mine whether a detainee is telling the truth, since it may in principle be more inva-
sive or present a greater violation of a person’s autonomy than the use of torture. 
They argue that while torture violates a person’s autonomy and human rights, so- 
called lie-detectors undermine a detainee’s ability to resist their captors by remain-
ing silent or lying, thus presenting an additional violation (Justo and Erazun 2007).

By and large there is no consensus on what kinds of pain and suffering are per-
missible in the use of force for national security purposes. One position might be 
that if killing is permitted under certain conditions, then anything short of killing is 
also permissible under those conditions. But in general, there is a counter- 
presumption against weapons that simply mutilate, rather than kill, as in the case of 
white phosphorus or other “nonlethal” chemical irritants. An answer to the question 
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of why certain acts might be less permissible than killing surely has a cognitive 
component, and it is here that neuroethics might be mobilized to make important 
comment on armed conflict.

10.3.2  Neuroscience and Warfighters

Ethical concerns surrounding weapons that affect mental states dovetail into human 
enhancement. In particular, ethical concerns arise when we consider warfighters 
being enhanced through neuroscience and neurotechnologies. A civilian seeking to 
use enhancement technologies might do so through voluntary means, including but 
not limited to seeking medical care; warfighters may not have the same kind of 
choices.

This is not an uncommon concern for the military and novel scientific technolo-
gies. As Tennison and Moreno note:

According to the Uniform Code of Military Justice, soldiers are required to accept medical 
interventions that make them fit for duty. Experimental treatments are a harder case, but the 
US government has shown a tendency to defer to commanders in a combat situation if they 
think some treatment is likely to do more good than harm, even if unproven (Tennison and 
Moreno 2012).

In a more general sense, the military is often at the forefront of technological 
development, and soldiers frequently “field test” new technologies adapted to war 
zones, such as the rapid adoption of mine-resistant ambush-protected (MRAP) vehi-
cles introduced to the US Army during the occupations of Afghanistan and Iraq 
(Eisler 2007). Warfighters, historically, are not only compliant with orders to adopt 
new technologies, but enthusiastically adopt anything they believe will give them an 
edge in battle (Kamienski 2016).

But therapies that render someone “fit for service” are not clearly those of human 
enhancement. While there has been considerable debate about the distinction 
between therapy and enhancement (Anderson 1989), there is a separate question 
about how enhanced we should require soldiers to be to do their job and the kinds 
of risks we should require them to undertake in order to meet that threshold. If we 
hold that soldiers are required to undertake any risk—the so-called unlimited liabil-
ity thesis—we might think that enhancement of any kind is warranted. On the other 
hand, we might think that the risks imposed on soldiers must be weighed against the 
operational advantage a nation state has when forced into armed conflict. In this 
case, the value of enhancement technologies should be proportionate to the objec-
tives of armed conflict.

It is not clear, however, that human enhancements are the same as being deployed 
with new armor or weapons, particularly in the case of the enhancement of 
 warfighters’ neurocognitive abilities. Invasive medical or pharmacological interven-
tions may have a potentially devastating impact on a warfighter’s cognition if some-
thing goes wrong, either in the installation or in the field: what happens if a 
warfighter runs out of pills in the field, and does that carry ethical weight? It is also 
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unclear what ought to happen after a tour of duty: whether a warfighter should be 
required to surrender her enhancements (or whether the military is permitted to 
require this surrender), and what implications this might have for warfighters return-
ing from service.

Answering “what should happen to enhanced soldiers after they return home” 
requires balancing two considerations. First, the degree to which human neuroen-
hancements might constitute a reframing of an individual’s agency: how modifying 
a person’s cognition through, say, expanding their ability to process information, the 
range of sensory inputs they can comprehend, or their emotional states under stress 
change the warfighter’s sense of self. This question of significance is both absolute 
and relative to other cognitive changes beyond a warfighter’s service (e.g., growing 
old or infirm) or noninvasive changes that might simulate cognitive enhancement 
(e.g., using night vision goggles, rather than having one’s sight medically modified). 
In either counterexample, it is arguably not the case that growing old or surrender-
ing one’s equipment are widely held to be morally salient features of a warfighter’s 
life. The degree to which we should treat enhancements as different thus remains an 
open question.

In the balance lie what burdens military personnel must assume in pursuit of 
maintaining a nation’s security, and what support a society reciprocally owes them 
as they deploy to and return from combat. Given that veterans often suffer serious 
psychosocial challenges reintegrating into society post-deployment (Sayer et al. 
2010), how we weigh these obligations against the kinds of changes neurocognitive 
enhancement might bring to warfighters will determine everything from the inter-
ventions we could reasonably expect them to adopt, to the kinds of care and support 
they are entitled to on their return. It may also inform the kinds of neurocognitive 
advances we think are permissible or most valuable to pursue and develop.

10.3.3  Post-ELSI Ethics

A feature of the study of the ethical, legal, and social implications (ELSI) of emerg-
ing science and technology, historically, is that it is exclusively concerned with the 
downstream ethical, social, and legal implications of scientific research. It is not 
equipped—intentionally so—to deal with questions of whether or not certain scien-
tific projects ought to be pursued (Kitcher 2003).

This is a huge problem for any inquiry, including neuroethical inquiry that deals 
with national security. The above challenges have implications for the development 
of certain technologies in addition to their use. In the case of neuroweapons, some 
developments may run contrary to major international arms control treaties. In the 
case of warfighters, the health of service personnel may lie in the balance. There is 
at least a prima facie case for thinking about this as we consider our priorities 
 vis-à- vis enhancement.

The quantity of investment in neuroscience that passes through the military moti-
vates the conclusion that neuroethics has a particularly strong need for this kind of 
analysis, relative to other areas of inquiry. A full third of the US Brain Research 
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through Advancing Innovative Neurotechnologies (BRAIN) Project’s 2016 fund-
ing, for example, is allocated to DARPA (Office of Science and Technology Policy 
2015). While national security institutions certainly fund other biomedical research, 
these funding pools are comparatively small: even biodefense research, which has 
significant investment from defense agencies, is dominated by civilian agencies 
(Boddie et al. 2015). What makes this a distinct challenge for neuroscience is the 
strong but largely unexplored connection that already exists between neuroscience 
and national security.

A core methodological challenge for neuroethics is thus developing the tools to 
render normative analysis on proposed projects in the neurosciences. In particular, 
applying normative tools to scientific questions—asking not only what science is 
valuable qua scientific knowledge but qua human values—is an important and nec-
essary development in neuroethics. This is not an insignificant challenge. Thus far, 
contributions to applied ethics that seek to identify in advance valuable lines of 
scientific inquiry from an ethical perspective are relatively rare (see, e.g., Brown 
and Evans 2016). This new set of tools, to examine and critique projects as or before 
they occur, would need to infer possible technological developments from particular 
experimental designs and chart trajectories of research programs and their imple-
mentation by national security organizations, as well as both the ease and conse-
quences of their misuse.

10.4  Neuroethics Theory and Methodology

These three cases provide a series of methodological and theoretical challenges for 
neuroethics. In the case of neuroweapons, neuroethics needs to incorporate the con-
ceptual frames of military ethics and the policy landscape of international humani-
tarian law into its existing conceptual frameworks in order to make progress. In the 
case of enhancement and warfighters, the unique challenges warfighters face as a 
specific population need to be considered. And in the case of post-ELSI ethics, neu-
roethics needs to grow beyond other fields of ethical inquiry and critically analyze 
the trajectory of neuroscience, in addition to its products.

Detailing how to respond to these challenges is beyond the purview of our work, 
but here we provide some insights into how neuroethicists might go about answer-
ing these challenges.

First, neuroethics needs to broaden its scope to accommodate scholarship on the 
ethics of armed conflict and policing. These are necessary to answer questions about 
the ethics of using neurotechnologies—whether initially designed for civilian use or 
purpose built for supporting national security institutions—to violate the rights of 
others. This literature falls outside of the historical antecedents of neuroethics, 
which we take to be inter alia biomedical ethics and philosophy of mind.

Second, neuroethics must engage with the literature on dual-use research. Given 
that major neuroscience basic research efforts such as the US BRAIN Project 
involve significant investment in military or defense-related organizations, such as 
DARPA, the technologies developed are likely to have the capacity to either help or 
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harm humanity. There is an existing literature on dual-use in biomedical ethics (see, 
e.g., Selgelid 2016), but so far contributions that focus on neuroscience have been 
sparse (Bartolucci and Dando 2013; Dando 2013; Moreno 2011, 2013; Resnik 
2007; Tennison and Moreno 2012). Providing an analysis of dual use from the per-
spective of neuroethics could incorporate progress from biomedical ethics while 
offering a novel perspective on dual-use.

As neuroscience develops into a tool for reflecting on policy, neuroethics at the 
intersection of neuroscience and national security will inevitably have to deal with 
international arms treaties and International Humanitarian Law. This is a nontrivial 
addition to any discipline, as these topics are themselves major components of law, 
philosophy, and social science. This is a ripe area for development; however, the 
BTWC is presently a stagnant treaty, mired even this year in a lack of consensus 
between state parties to the Convention, struggling to make progress on issues such 
as whether and how to periodically review advances in science and technology for 
their capacity to benefit or run contrary to the Convention (Dando 2013). The intro-
duction of a new breed of activist scholars in the form of neuroethics would be a 
new venue for neuroethicists to conduct their work, but also a welcome addition to 
the academic observers and nongovernmental organizations that work for change 
around major arms control treaties.

Finally, neuroethics has an opportunity to branch out into the post-ELSI world 
ahead of allied disciplines such as bioethics. To date, there has been little normative 
analysis of research projects before they are initiated. Here, neuroethics enters a 
largely underdeveloped territory for any applied ethical discipline. However, the 
literature on risk analysis in the realm of biosecurity may provide a fruitful link to 
analyzing neuroscience research looking forward (Haas 2002), as would recent 
attempts to provide forward-looking risk assessments of potentially dangerous 
virology experiments (Gryphon Scientific 2016; Selgelid 2016).

Whether or not neuroethics is or ought to be a distinct discipline (Parens and 
Johnston 2007), our discussion of the national security implications of neuroscience 
demonstrates that neuroethics needs to pay attention to a wide range of existing 
ethical disciplines in order to tackle ethical issues presented by emerging neurosci-
ence. This is a tall order for any discipline. In our view, the best way to incorporate 
this knowledge is through capacity building: bringing new scholars into the disci-
pline of neuroethics whose expertise can be brought to bear on topics of interest. In 
the case of national security, international relations, science and technology studies, 
and security and peace studies, to name a few, provide the best chance to bridge the 
knowledge gaps that would hamper a full analysis of some of these issues.

 Conclusion

In this chapter, we highlighted some of the implications of modern neuroscience 
for national security: behavior prediction, behavior modification, capacity exten-
sion, and neuroweapons. We then identified three areas in which neuroethics is 
ideally suited to address these implications—neuroweapons and armed conflict, 
neuroscience and warfighters, and post-ELSI ethics—and the challenges the dis-
cipline faces to provide satisfactory answers.

N.G. Evans and J.D. Moreno



155

As a developing discipline, neuroethics has an opportunity to tackle these 
challenges. It is, moreover, a socially valuable area of research. Institutions that 
are designed to promote national security such as the military, law enforcement, 
and intelligence agencies can also diminish security when they are ineffective, 
vulnerable, or corrupt. Given the rush of interest in neuroscience by the national 
security establishment, we advocate the development of the tools and theory of 
neuroethics to attack these issues head on.
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11Section Introduction: The Future 
of Research Programs, Training, 
and International Neuroethics

Eric Racine and John Aspler

For academic disciplines, the establishment of departments has long served as a 
means to formalize the existence of an academic area of inquiry. The curricula pur-
sued within departments contribute to the perpetuation of traditions of scholarship 
and propel the progress and adaptation of disciplines in the face of new research 
objectives and methods. Depending on the nature of the field or discipline, the 
maintenance of rigid disciplinary departments can also lead to stagnation when 
scholars refuse to reject outdated or discredited approaches in favor of dogma and 
history. In contrast, important interdisciplinary fields of research, like gender 
 studies, environmental sciences, and bioethics, have not developed following the 
traditional disciplinary approach. For example, in the case of bioethics, training 

Abstract
In this introduction to the section on the future of research programs, training, 
and international neuroethics, we explain how neuroethics pedagogy, research, 
and collaboration hinge on different views of the aims and academic boundaries 
of neuroethics. The six chapters in this section offer an array of contributions that 
critically reflect on different training programs and institutions around the world 
dedicated to neuroethics, with an eye toward the future.
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programs have long remained—and still are—largely interdisciplinary. Bioethics 
research still borrows extensively from the empirical methodologies of other disci-
plines, although there are perhaps theoretical approaches now more clearly associ-
ated with bioethics (e.g., narrative ethics, casuistry).

The recognition of the status of a discipline has advantages, but also has draw-
backs. For example, the dynamism of interdisciplinary research can offer a younger 
generation of researchers and scholars a way out of potentially asphyxiating disci-
plinary environments and dogmatic traditions, allowing them to engage in more 
open-ended and open-minded collaborations. Sometimes, the problems at hand 
(e.g., gender inequalities, environmental threats) are simply not fully addressed by 
existing disciplines. In the best cases, interdisciplinary areas of inquiry like neuro-
ethics can crystallize synergies across disciplines, can mobilize resources from oth-
erwise incompatible perspectives, and can produce richer understandings of and 
approaches to unique sets of problems. Consequently, the creation of research cen-
ters and interdisciplinary training programs may be crucial to solidifying the notion 
that neuroethics is a truly interdisciplinary field. Likewise, the development of 
meaningful and impactful international research activities, which show distinctive 
value and impact, may be equally critical for neuroethics.

This third section of the book features the experiences of leaders involved in the 
establishment of dedicated training and research programs in neuroethics as well as 
other initiatives. They critically reflect on the progress realized thus far and explore 
where we should head next, notably pointing to the need to increase international 
diversity and representation in neuroethics. In Chap. 12, Models of Engagement in 
Neuroethics Programs: Past, Present, and Future, Laura Specker Sullivan, affili-
ated with the Neuroethics Thrust at the Center for Sensorimotor Neural Engineering 
of the University of Seattle, and Judy Illes, a neuroethics pioneer who led the 
Stanford Program in neuroethics (2001–2007) and then developed the Neuroethics 
Core at the University of British Columbia (2007–), reflect on ethics engagement in 
current neuroethics training programs. They review several models, their strengths 
and weaknesses, and discuss the programs in which they are themselves involved. 
In Chap. 13, The Future of Neuroethics Research and Training, philosopher of 
mind and ethicist Tom Buller reflects on the direction neuroethics ought to take and 
how training and education can help achieve these goals. He makes a number of 
critical observations about what it means for neuroethics that neuroscience is scal-
ing up (i.e., in the form of the BRAIN Initiative in the USA and the Human Brain 
Project in Europe). In Chap. 14, Growing Up with Neuroethics: Challenges, 
Opportunities and Lessons from Being a Graduate Student at a Disciplinary 
Crossroads, Cynthia Forlini, an early-career neuroethics scholar trained in Canada 
and now based at the University of Sydney, reflects on her personal experience with 
the challenges and opportunities involved in studying in an emerging area of 
inquiry. She offers all readers, whether they are students, researchers, or observers 
of the development of neuroethics, a number of important questions to ponder in 
the development of new research and training programs. Next, Ralf Jox and Sabine 
Müller, two neuroethics leaders in Europe, report on European developments in 
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neuroethics in Chap. 15, entitled Neuroethics Research in Europe. They discuss a 
number of important questions associated with the institutionalization of neuroeth-
ics in European academic contexts (e.g., less formal recognition of bioethics and 
neuroethics within academic institutions), which differ from North American con-
texts in significant and important ways. In Chap. 16, Neuroethical Engagement on 
Interdisciplinary and International Scales, philosophers John Shook and James 
Giordano review a series of international advances and argue for a more inclusive 
and international neuroethics. Giordano and Shook invite readers to think about 
several topical areas of neuroethics, with an eye for the international dimensions 
of a neuroethics that they already consider to be a discipline. Finally, in Chap. 17, 
The Biopolitics of Neuroethics, philosopher-bioethicist Fabrice Jotterand, an expert 
on psychiatric ethics from the University of Wisconsin, and the talented doctoral 
candidate Marcello Ienca, from the University of Basel, explore how neuroethics 
discourse can be shaped by political agendas—as well as how, in turn, neuroethics 
(especially the neuroscience of ethics) can shape political agendas and public dis-
course. They strongly recommend the recognition of diverse national research 
agendas in neuroethics and give an additional argument in favor of pluralism in 
neuroethics. The six chapters in this third section reflect a broad range of perspec-
tives focused on the future of neuroethics, in the form of training programs and 
international inclusion.
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12Models of Engagement in Neuroethics 
Programs: Past, Present, and Future

Laura Specker Sullivan and Judy Illes

Abstract
This chapter surveys models for ethics engagement in neuroscience research and 
training and offers suggestions for future development. We review different ways 
in which ethics programs have sought to partner with neuroscience programs and 
critically align neuroscience with its ethical, legal, social, and policy implica-
tions. We compare the methods of neuroethics programs with other ethics pro-
grams associated with the biomedical sciences to elucidate current levels of 
interdisciplinary collaboration and the potential for expansion in the future. 
Based on our findings, we explore ways by which neuroethics can proactively 
seek new approaches to link with neuroscience and medicine.

12.1  Introduction

There are countless ways to account for differences between analytic science and 
humanistic values. David Hume perhaps encapsulated the divide best: an “ought” 
cannot be derived from an “is.” Scientific statements about the world are descrip-
tive, not prescriptive—they can provide objective facts about the natural world, 
but not proposals for future action. In response, guidance and training have 
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become increasingly available to ensure that science engages social, political, and 
ethical values alongside advances in science themselves. Medical experimenta-
tion at Nuremberg, the hydrogen bomb, the Tuskegee Syphilis Studies, and Dolly 
the sheep are but a few examples of events in the history of biomedicine that have 
occasioned formal professional discussion and additional public debate. They 
have given rise to institutional review boards (also known as research ethics 
boards and research ethics committees), government regulation, and specific eth-
ics training programs that, in this paper, we call Ethics Engagement Programs 
(EEPs). EEPs are different from Ethics Education Programs, such as those sup-
ported by the United Nations Education, Scientific, and Cultural Organization 
(UNESCO). Specifically, EEPs focus on active public and scientific engagement 
with particular ethical issues, while Ethics Education Programs focus on the 
development of pedagogical methods for teaching ethical principles and policies 
(Have 2006). In the 1990s, the programs we describe as EEPs focused on genet-
ics; efforts in the 2000s concentrated on nanotechnology and synthetic biology; 
today, as the United States Presidential Commission for the Study of Bioethical 
Issues reported in Gray Matters (2014 and 2015), it is imperative for ethics to 
engage with neuroscience.

The Gray Matters reports explicitly acknowledge the importance of ethics 
engagement in neuroscience, neurology, and neural engineering research and train-
ing. Volume 1 offers three recommendations: (1) integrate ethics early and explic-
itly throughout research, (2) evaluate existing and innovative approaches to ethics 
integration, and (3) integrate ethics and science through education at all levels. 
Volume 2 focuses on the establishment and funding of multidisciplinary efforts to 
support neuroscience and ethics research and education. We take up the Gray 
Matters’ recommendations as the benchmarks for evaluating the strengths and gaps 
in approaches to ethics integration broadly in the biosciences and in neuroscience 
specifically today.

12.2  Ethics Engagement Models Outside Neuroethics

We identify three types of models for ethics engagement with medicine, science, 
and technology. Organized roughly in the chronological order in which they first 
appeared, the first model connects researchers and the public, the second connects 
researchers and ethicists, and the third encourages ethically reflective research.

12.2.1  Connecting Researchers with Public Values

EEPs initially aimed to create a bridge between scientific expertise and deliberation 
about public values in two forms: (1) Ethical, Legal, and Social Implications (ELSI; 
ELSA [Ethical, Legal, and Social Aspects] in Europe) programs such as those 
implemented in the 1990s as part of the Human Genome Project, and (2) citizen 
engagement programs that aim to include the public in decisions about the 
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development of new and emerging technologies. Both types of models are top-
down: they are initiated by national governments and support ethical inquiry through 
grants for ELSI research and public engagement.

12.2.1.1  Ethical, Legal, and Social Implications (ELSI)
Established in the context of the Human Genome Project in the United States, 
ELSI programs originally operated downstream of, or in parallel with, scientific 
investigation, focusing on the social consequences of related innovation. These 
social consequences, described in terms of the implications of the scientific 
investigation and innovation, are then disseminated broadly to the public, gov-
ernment bodies, and even back to researchers themselves. The goals of these 
efforts were and remain to ensure that scientific advancement proceeds respon-
sibly by balancing the potential for new knowledge with social welfare and 
possible harms (Juengst 1991). The early focus of these programs were described 
as broad and diffuse (McEwen et al. 2014), leading to criticism for failure to 
provide policy recommendations (McCain 2002). Based on this criticism, ELSI 
programs were refreshed in 2011 to: “foster basic and applied research on the 
ethical, legal, and social implications of genetic and genomic research for 
 individuals, families, and communities” (https://www.genome.gov/10001618/
the-elsi-research-program/).

A major benefit of ELSI programs has been the substantial research funding 
furnished to social scientists, humanists, and other experts to study issues related 
to genomics in health care, research, society, and law and public policy. The 
downside is that ELSI programs still: (1) concentrate research funding on a sin-
gle field, in this case genomics (and genethics, which is to genomics what neuro-
ethics is to neuroscience), and (2) operate separately from the scientific research 
itself. As to the former concern, some bioethicists have suggested that, “geneth-
ics scholarship is skewing research agendas and luring scholars away from the 
study of other topics that are as important, or more significant, than the careful 
consideration of genethics” (Turner 2003). These other topics include social 
issues such as malnutrition and poverty. Contemporary ELSI programs, however, 
continue to investigate niche fields of scientific innovation such as nanotechnol-
ogy (Fisher 2005; Bennett and Sarewitz 2006) that some consider to be to the 
detriment of other worthy topics, such as meaningful solutions to homelessness 
(Turner 2003).

In regard to the latter concern, ELSI research often focuses on ethical issues that 
arise at the level of development, application, or use of scientific innovation, rather 
than the scientific decision-making process itself (Fisher 2005). ELSI programs 
might be conceived as responding to the scientist’s query: “What should I know in 
order to conduct my (otherwise valuable) work in a socially responsible way?” 
(Juengst 1991: 68). There is an implicit assumption that the decision to pursue cer-
tain scientific projects rather than others is value-free, or is not an area where ethics 
ought to intervene. This raises questions about whether decisions concerning scien-
tific priorities are less ethically significant than decisions about implementation of 
scientific developments.
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12.2.1.2  Public Engagement
Public engagement models operate upstream of science by aiming to integrate citi-
zens and public values into the decision-making process about the science itself. 
The Netherlands, Denmark, the United Kingdom (UK), Canada, and the United 
States (among others) have made progressive attempts, although not always suc-
cessfully, to include the public in scientific decision-making (Leroux et al. 1998; 
Dickinson 2002; Abelson and Eyles 2004; Jensen 2005; Van Est 2011).

The Netherlands has the longest-running program for public engagement with 
science, beginning in 1981 with a series of government-organized public debates 
(Broad Societal Discussions, or BMDs) on energy policy that continued until 1984. 
This was an opportunity for citizens to state their opinions about nuclear energy. 
Unfortunately, the results of this discussion were not taken into account in policy 
formation; while the public rejected nuclear energy, it was nevertheless adopted 
(Van Est 2011).

The Dutch government tried again in the 1990s with a series of BMDs on clon-
ing, xenotransplantation, and genetically modified food (Van Est 2011). While 
incorporating creative public engagement activities such as focus groups and local 
debates, this effort also did not affect policy: the Dutch government had already 
published a policy plan before the debates began. More recent attempts at public 
engagement in the Netherlands have worked to incorporate public engagement 
activities upstream of scientific decisions, such as through an independent commit-
tee on nanotechnology, but concrete engagement efforts have not yet taken place.

In contrast, the Danish Board of Technology, now the DBT Foundation, offers a 
more successful model than that of the Netherlands. Created in 1986, the DBT 
Foundation works to engage public citizens in debate and capacity building on a 
range of scientific issues. These include global warming, security technology, popu-
lation growth (http://www.tekno.dk/theme/labor-market/?lang=en), and electronic 
patient records (Jensen 2005).

One way in which the DBT initially conducted ethics engagement was through 
consensus conferences in which experts provided introductory explanations of an 
issue to a citizen panel that raised questions about the issue. Other methods included 
dialogue meetings, future workshops on local issues, and citizen summits to test 
policy options. These questions were then brought to a separate set of experts who 
would respond at a live conference with the citizen panel. Finally, the citizen panel 
would create a consensus document for the Danish parliament to use as a policy 
recommendation. At the time, the Ministry of Research supervised the DBT and 
ensured that its citizen recommendations were considered by parliament (Jensen 
2005). Most recently, the DBT Foundation has taken up issues in neuroethics, in 
particular, dual use issues in which a given technology can be applied towards both 
public and military uses and related to computational neuroscience and robotics in 
the context of the EU Human Brain Project.

Compared with the Netherlands and Denmark, the UK has been relatively late in 
instituting public engagement activities. Early efforts focused on public understand-
ing of science (PUS) rather than public engagement with science (PES). The latter 
model did not take shape until 2003, with a series of public debates on the ethics of 
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genetically modified food. However, it appears that the government largely ignored 
these debates in their deliberations about policy (Nature 2004). More recently, the 
UK has advocated an upstream model of public engagement, with the government 
describing a commitment “to enable [public] debate to take place upstream in the 
scientific and technological development process, and not downstream where tech-
nologies are waiting to be exploited, but may be held back by public skepticism 
brought about through poor engagement and dialogue on issues of concern” 
(Department of Trade and Industry quoted in Macnaghten et al. 2005). An interest-
ing implication of this statement is that the UK views public engagement as not just 
a method for citizens to advise the government, but for citizens themselves to con-
tribute to public education.

In contrast with the stops and starts of the Netherlands and the UK, Canada has 
had one of the most successful public participation programs (Dickinson 2002; 
Abelson and Eyles 2004), including micro-level public participation in regional 
health care programs, public consultation on xenotransplantation (Einsiedel and 
Ross 2002) and genomics governance (Burgess 2004; Page et al. 2016), and delib-
erative public engagement on biobanking (Burgess et al. 2008; O’Doherty and 
Hawkins 2010; Mascalzoni et al. 2016). For example, in the case of xenotransplan-
tation, the transplantation of cells, tissues, or organs from one species to another, a 
deliberative democracy tool known as a citizen jury was used to create a citizen 
forum in which public citizens and experts came together to discuss scientific and 
ethical issues, ultimately concluding that Canada should not proceed with clinical 
trials in this area (Einsiedel and Ross 2002). While it is unclear what influence this 
conclusion had on policy in this case, a similar deliberative model for engagement 
about biobanking resulted in ongoing discussions between the BC biolibrary and 
the researchers responsible for initiating public engagement (Burgess et al. 2008).

Finally, the USA has been unusually slow compared to other countries with 
regard to implementing public engagement programs. There has been an emphasis 
on regulation and ethical expertise in deliberations about the direction of scientific 
progress in response to the perceived democratic challenges posed by scientific and 
technological innovation, although this may be changing. These challenges include 
possible infringement on human rights and values, disruption of established govern-
mental categories, and an increasing gap between public and expert knowledge 
(Jasanoff 2011).

However, the USA may be seeing progress through public and private efforts. In 
2003, the American Association for the Advancement of Science created the Center 
for Public Engagement with Science and Technology (Leshner 2003). Many of the 
Center’s current public engagement efforts are training opportunities for scientists 
to learn how to engage with the public, rather than proactive public engagement 
programs per se.

The Building with Biology Program may provide more substantial engage-
ment with the American public, being described as “a community of informal 
science educators, researchers, and scientists dedicated to developing innovative 
resources, practices, and processes to build the capacity of the field to use PES 
activities to extend STEM (science, technology, engineering, and math) learning 
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about science, technology, and societal implications through public and scientist 
dialogue about synthetic biology” (http://buildingwithbiology.org). Similarly, 
the Jefferson Center, a private non-profit in Minnesota, has spearheaded public 
engagement efforts such as citizen juries since 1971 (http://jefferson-center.org/
our-history/).

The benefits of public engagement programs are the direct connections they fos-
ter between scientists and the public. In theory, they integrate ethics by incorporat-
ing public values into scientific decision-making. In practice, integration has been 
less than complete, with public values acknowledged but not always utilized in 
policy decisions.

12.2.2  Connecting Researchers and Ethicists

The second type of model for ethics engagement in science works to connect 
researchers and ethics experts and also takes two forms: (1) research consultation 
service programs that facilitate scientists’ ethical deliberation through consultation 
with ethics experts, and (2) either direct or indirect collaboration between science 
and ethics researchers on projects of mutual interest.

12.2.2.1  Research Consultation Services
Research consultation services (RCSs) operate midstream in scientific decision- 
making and scientific endeavors, in part to correct for the historically adversarial 
relationship between institutional review boards (IRBs) or research ethics boards 
(REBs) and researchers and the downstream position of many ELSI programs (Cho 
et al. 2008). Research ethics consultation services “provid[e] clinical and transla-
tional researchers with access to ethics specialists with the knowledge and expertise 
needed for addressing complex ethical issues in biomedical research” (Sharp et al. 
2015: 615). They emphasize inter-professional discussion on concrete project- 
related issues. The RCS model was originally developed at Stanford University as a 
hybrid approach that combines individual and group consultations. It consciously 
draws from clinical ethics consultation models: to initiate a consult, a researcher 
must make a request to the team, which includes experts in philosophy, law, and 
biology. The initial team member contacted then decides whether to conduct an 
individual or team consultation. The content of consultations varies from narrow 
questions about particular research practices to broader questions about whether 
specific studies should even be initiated (Cho et al. 2008). While these types of 
conversations may have been taking place informally between researchers and bio-
ethicists for decades, RCSs provide an opportunity to formalize them and measure 
the successes and failures of the interactions.

One downside of RCSs is the blurring of lines that distinguish them from IRBs 
or REBs. Another downside is the tenuous protection in place for confidentiality 
when team members have affiliations in multiple academic departments with con-
flicting obligations (Sharp et al. 2015: 615). A more complex limitation is that 
researchers must be able to recognize ethically salient issues in order to trigger a 
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consult, a skill that presumes some degree of ethical fluency from the outset. Even 
without this ethics fluency, however, benefits arise from the ethics learning and 
mutual engagement across teams and disciplines that occurs once a consult is 
initiated.

12.2.2.2  Collaborative Adjacency
In contrast to the request-based model of RCSs, programs that aim at collaborative 
adjacency (Rabinow and Bennett 2012) bring scientists and humanists together to 
work on different dimensions of the same project. The paradigmatic (albeit failed) 
case for collaborative adjacency is SynBERC, a multidisciplinary synthetic biology 
research center funded by the National Science Foundation and created by four 
major research universities: University of California Berkeley, Massachusetts 
Institute of Technology, Harvard University, and University of California San 
Francisco.1 From its inception, this center included a human practices thrust focused 
on critically examining “the ways in which synthetic biology is contributing or fail-
ing to contribute to the promised near future through its eventual input into medi-
cine, security, energy, and the environment” (Rabinow 2009: 304). Rabinow and 
Bennett, the leaders of the ethics thrust, describe themselves as correcting the errors 
of the ELSI project. As with Cho’s RCS program, they call their thrust “a post-ELSI 
program”; it is an attempt to organize, orient, and evaluate human practices. Ideally, 
this means that ethics work is conducted alongside science and engineering 
programs.

Rabinow and Bennett suggest that, “our challenge was to invent a new way of 
working that was not simply downstream and outside of the techno-science but 
upstream and adjacent to this new domain of biological engineering” (Rabinow and 
Bennett 2012: 5). At the beginning of this project in 2009, potential problems were 
noted: there were power differentials between bioscientists and human scientists, an 
unwillingness to collaborate, and implicit adhesion to the ELSI model. By 2012, 
progress in the attempt to implement collaborative adjacency was considered “at 
best stuttering and sporadic” (Rabinow and Bennett 2012: 7) and cooperation 
among unequal partners proved difficult. They concluded that “ethically…signifi-
cant discordancies remain. Consequently, other forms of collaboration with other 
instances will have to be undertaken” (Rabinow and Bennett 2012: 7).

One successful example of collaborative adjacency can be drawn from an NIH- 
funded reproductive health lab (Campo-Engelstein and Rodriguez 2011). Two post- 
doctoral scholars from philosophy and history participated in joint research projects 
with scientists and graduate students in the lab, facilitated by their discussion of 
differences between the scientific process and historical and ethical research pro-
cesses. They engaged in mutual education with scientists, a practice that allowed for 
the creation of a common language that made collaborative work possible: “It is this 
embedded nature of our fellowship that we suggest would make for a strong fellow-
ship training in medical humanities and bioethics, for it not only provides a greater 

1 This type of project is not unique to the USA, and is also present in the UK in the context of 
synthetic biology and nanotechnology (Balmer et al. 2015).
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understanding of science for us, but also engenders multidisciplinary research proj-
ects that few of us had contemplated” (Campo-Engelstein and Rodriguez 2011: 22).

While it is difficult to know the reasons for the success of one initiative over 
another, the status of the early career scholars, their openness to mutual education, 
and their willingness to find a new collaborative language are some of the features 
that might distinguish the reproductive health project from SynBERC. Overall, the 
demonstrated benefits of successful collaborative adjacency were the opportunities 
created for training young scholars and the support for collaborative research. 
However, the presumptions that ethics and science can proceed adjacently, and that 
institutional support for research in these two areas through separate funding mech-
anisms will be equal, may be difficult to realize.

12.2.3  Encouraging Reflective Research

The final type of ethics engagement model aims to encourage reflective research 
through structured midstream modulation or reflection programs. While method-
ologically similar to collaborative adjacency, its goal is not collaboration, but rather, 
one-way modification of the scientific research process by scientists themselves 
through ethicist- or philosopher-facilitated critical reflection.

12.2.3.1  Midstream Reflection (the Toolbox Project)
Midstream reflection programs create survey instruments and discussion guides to 
improve interdisciplinary scientific communication and collaboration (Fisher et al. 
2015: 46). The paradigm of this form of ethics engagement, the Toolbox Project 
(based at the University of Idaho), “provides a philosophical yet practical enhance-
ment to cross-disciplinary, collaborative science” (http://toolbox-project.org). 
Currently, the Toolbox Project is funded through the National Science Foundation 
(NSF).

The idea for the Toolbox Project first took shape in response to recognition of 
barriers to cross-disciplinary research, not necessarily between the sciences and 
humanities, but within diverse scientific and technological disciplines. In 2007, an 
interdisciplinary group of scientists, philosophers, and social scientists—both stu-
dents and faculty—at the University of Idaho and Syracuse University identified six 
types of challenges that the Toolbox was designed to address: (1) levels of integra-
tion between disciplines, (2) linguistic and conceptual divides, (3) methods for vali-
dating evidence, (4) societal contexts of research, (5) perceived nature of the world 
as objective or evaluative, and (6) reductionist versus holistic schemas. The thesis of 
the Toolbox Project was that through philosophical inquiry, scientists can identify 
and explore differences in implicit or explicit assumptions across disciplines 
(Eigenbrode et al. 2007).

The form of philosophical inquiry used by the Toolbox Project “combines a phil-
osophical perspective on values in science with quantitative data analysis tech-
niques drawn from the sciences” (Robinson et al. 2016). The primary form of 
inquiry is a 2- to 3-h semi-structured dialogue among collaborators (O’Rourke and 

L.S. Sullivan and J. Illes

http://toolbox-project.org


173

Crowley 2013). Before and after each facilitated dialogue, participants are asked to 
complete a survey that focuses on the purposes, methodologies, values, and modes 
of communication in their scientific practices.

Benefits of using these instruments are that “the dialogues these instruments 
structure often include revelation of surprising difference, negotiation of conflicting 
perspectives, and an increase in mutual understanding” (Schnapp et al. 2012). The 
instruments can also highlight differences between researchers about the roles of 
values in science. In one study, social and behavioral scientists were less willing 
than life scientists to agree that value-neutral science is possible (Robinson et al. 
2016). However, while the Toolbox Project seems to be effective at encouraging 
communication about disciplinary differences, it does not create opportunities for 
collaborative or transdisciplinary research or training itself. It is a means to encour-
age reflection about disciplinary barriers; it is not necessarily a means to remove 
these barriers.

12.2.3.2  Midstream Modulation (STIR)
Other midstream programs use embedded humanists to disrupt scientific routines by 
asking questions about how and why certain practices are undertaken (Fisher et al. 
2015: 46). The paradigm of this model of ethics engagement, the socio-technical 
integration research (STIR) project at Arizona State University, conducts “a coordi-
nated set of 20 laboratory engagement studies to assess and compare the varying 
pressures on—and capacities for—laboratories to integrate broader societal consid-
erations into their work” (https://cns.asu.edu/research/stir). As with the Toolbox 
Project, STIR is also funded by the NSF.

In contrast with the Toolbox Project, STIR creates opportunities for humanists 
and scientists to engage directly in the laboratory setting. Initial efforts were based 
on the observation that upstream attempts at ethics engagement encourage public or 
social regulation of scientific decision-making, while downstream engagement 
efforts, like ELSI, focus on identifying the social implications of scientific decision- 
making. Neither, however, encourages scientists to participate in value-based reflec-
tion midstream of research. The thesis of the STIR project is that, for upstream and 
downstream engagement efforts to be effective, a midstream integration of technical 
elements and social values is needed (Fisher et al. 2006). The goal of the STIR 
project is to encourage scientist engagement in this midstream integration.

Based on a survey of past integration methods, the leaders of the STIR project 
suggest that “formal… or semiformal representation of participants’ own activities 
and processes can encourage reflexive awareness” (Fisher et al. 2006: 492). To facil-
itate such awareness, graduate students are embedded in science or technology labs 
for 3 months, during which time they utilize a protocol that asks scientists (both PIs 
and trainees) questions about how and why they engage in certain practices. In 
doing so, they: “(1) identify and compare external expectations and demands for 
laboratories to engage in responsible innovation, (2) assess and compare the current 
responsiveness of laboratory practices to these pressures, and (3) investigate and 
compare how interdisciplinary collaborations may elucidate, enhance or stimulate 
responsiveness” (https://cns.asu.edu/research/stir).
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Benefits of midstream modulation projects like STIR are that they train doctoral 
students in the social sciences to engage directly with scientists, they encourage 
scientists to reflect on what may be rote practices, and they facilitate collaborative 
inquiry between value theorists and scientists. Downsides reside in the limited time-
frame of the inquiry—doctoral students are embedded in a lab for no more than one 
semester, which may not be enough time to create the types of integrated relation-
ships needed for collaborative or transdisciplinary inquiry.

12.3  Ethics Engagement in Neuroscience

Ethics engagement models in neuroethics are growing. Here, we review a selection 
of current programs among more than 40 worldwide to date (Moses and Illes 2017), 
suggesting comparisons with the EEPs analyzed above. Finally, we will explore two 
cases of neuroethics engagement in detail: the National Core for Neuroethics at the 
University of British Columbia (UBC) and the Neuroethics Thrust at the Center for 
Sensorimotor Neural Engineering, the University of Washington (UW), with which 
both authors are affiliated.

12.3.1  Neuroethics Engagement Programs

At present, the International Neuroethics Society (INS) lists 25 organizations that 
work on issues in neuroethics on its website (http://www.neuroethicssociety.org/
publications-organizations). Of these, five stand out as neuroethics EEPs, as opposed 
to educational or more classically bioethical programs. These are the National Core 
for Neuroethics at the University of British Columbia (UBC), the Neuroethics 
Program at Emory University, the Center for Neuroscience and Society at the 
University of Pennsylvania, the Centre for Neuroethics at Oxford University, and 
the Program in Ethics and Brain Sciences at Johns Hopkins University. Other rele-
vant programs include the Neuroethics Workgroup of the USA BRAIN Initiative 
program and the Ethics Advisory Board of the European Union Human Brain 
Project.

The Emory Neuroethics Program describes itself as a community of scholars 
dedicated to investigating ELSI issues in neuroscience and neurotechnology. Its 
website implies that it may also conduct activities similar to the public engagement 
and RCS models described above (http://www.ethics.emory.edu/pillars/health_sci-
ences/neuroethics.html). This suggests that much of their work takes place down-
stream of scientific inquiry. Likewise, the University of Pennsylvania program 
describes its work in terms of the “ethical, legal, and social implications of neuro-
science” (http://neuroethics.upenn.edu). Its activities are primarily educational, 
including a neuroscience boot camp for professionals in law, ethics, and education, 
and a series of public talks, workshops, and student seminars. As with Emory and 
the University of Pennsylvania, the Oxford program is downstream of neuroscience 
research. It focuses on conceptual research more than education, emphasizing the 
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usefulness of practical ethics for addressing advances in neuroscientific technology 
and clinical research and practice in neuroscience (http://www.neuroethics.ox.ac.
uk/neuroethics_at_oxford/aims). It also offers public engagement in terms of a 
series of podcasts on issues in neuroethics and bioethics, termed “bio-ethics bites.” 
The Johns Hopkins program stresses the importance of understanding the ethical 
and social issues in brain science, adding that philosophical and ethical analysis 
must possess an adequate understanding of the science behind advances in brain 
research. Its activities seem to be primarily educational and research-based, although 
it describes a consensus conference that “gathered key stakeholders to discuss the 
scientific and ethical challenges associated with deep brain stimulation for disorders 
of mood, behavior and thought” (http://www.bioethicsinstitute.org/research/
science- ethics/program-in-ethics-and-brain-sciences).

Finally, the two neuroethics working groups sponsored by USA and EU govern-
ment programs (the BRAIN initiative and the HBP) are both still at an advisory 
stage and have not yet established concrete ethics engagement programs, although 
the HBP has interfaced with the DBT Foundation as described above. The HBP eth-
ics advisory group describes its goal as to “foster a lively debate on social and ethi-
cal issues within the HBP, the wider scientific community, and also with the general 
public” (https://www.humanbrainproject.eu/faq/ethics). This allows room for a 
wide variety of programs, from ELSI research to public engagement to RCSs.

From this brief overview of neuroethics programs, two points immediately stand 
out to us: (1) these neuroethics programs currently operate downstream of scientific 
research, largely following an ELSI model in which ethical issues emerge from scien-
tific research, and (2) neuroethics programs focus on education and research activities 
more than on some of the proactive bioethics EEPs described above, such as collab-
orative adjacency and midstream modulation. There seems to be room for increased 
exploration of alternative methods of ethics engagement in neuroethics, including 
deliberative democratic models of public engagement, RCSs, collaborative adjacency 
programs, and midstream reflection and modulation activities. These would create 
even greater opportunities for neuroethics program engagement between ethicists and 
scientists and for the encouragement of ethically reflective research.

One reason for the focus of neuroethics programs on ELSI research and educa-
tion activities may be that neuroethics as a discipline is still at a relatively early 
stage with only 15 years of history (compared, for example, to over a 100 years for 
a field like radiology), and methods for engaging ethics with neuroscience are still 
being developed. However, while neuroethics certainly includes unique content 
about topics such as cognitive liberty and cognitive enhancement (Roskies 2016), 
there are many structural similarities between EEPs in bioethics and neuroethics. 
EEPs in both areas are faced with a perceived gap between axiological or value- 
based inquiry and objective or fact-based inquiry, different institutional and govern-
mental mechanisms for funding research, and divergent educational priorities 
between science and the humanities or social sciences.

In the following section, we describe two neuroethics programs with which both 
authors are affiliated. This description explores the possibilities for—and barriers 
to—ethics engagement activities in neuroscience, neurology, and neurotechnology.
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12.3.2  National Core for Neuroethics, UBC

The National Core for Neuroethics is dedicated to tackling the ethical, legal, policy, 
and social implications of frontier technological developments in the neurosciences 
and focuses on protecting and ensuring the public good by aligning innovations in 
the brain sciences with human values. As a center that values ethics engagement, 
empirical ethics research is closely tied to its daily activities. As with other ELSI 
programs, the Core engages in programs and education for the public and for scien-
tists on the ethical implications of contemporary neuroscience. The majority of pub-
lications are in medical, clinical, and science journals, reaching the researchers and 
scientists who are the stakeholders and beneficiaries of study results, not only other 
scholars and interlocutors from within the neuroethics field, per se. Many of the 
trainees come directly from science and medicine programs and hope to specialize 
in the ethical aspects of this work. Further, through its work in the domain of both 
cross-cultural and environmental neuroethics, the Core serves to collaboratively 
bridge research goals based on the general priorities of Western societies and the 
priorities and values of populations such as First Nations in Canada (Butler et al. 
2009; Stevenson et al. 2013; Illes et al. 2014; Cabrera et al. 2015, 2016; Stein and 
Illes 2015; Crooks et al. 2015).

Benefits of the ethics activities undertaken at the Core include a fit between ELSI 
funding opportunities and research activities, direct communication of ethics 
research in science journals, and training for scientists interested in ethics analysis. 
Drawbacks are that, in fitting ethics messages to audiences trained in the biomedical 
sciences, new knowledge generated may be better appreciated by the scientific com-
munity than by colleagues in conceptual ethics.

12.3.3  Neuroethics Thrust, Center for Sensorimotor 
Neural Engineering, UW

The Neuroethics Thrust is superficially similar to Rabinow and Bennett’s human 
practices project, one of the collaborative adjacency EEPs described above. It is 
based at an NSF-funded engineering research center (ERC), represents core schol-
arship for the center, and aims to realize some level of “collaborative adjacency.” 
Unlike SynBERC, the work of the Neuroethics Thrust is divided into three groups 
of activities: (1) education, (2) research, and (3) scientific engagement.

Members of the thrust create pedagogical resources, teach ethics classes, lead 
ethics roundtables for researchers, offer ethics journal clubs to graduate students, 
and provide fellowships for students in the sciences and humanities who wish to 
develop skills in neuroethics. The neuroethics thrust conducts original empirical 
and theoretical research on ethical issues connected to neural engineering (Klein 
et al. 2015, 2016; Klein 2015; Klein and Ojemann 2016; Goering forthcoming; 
Specker Sullivan et al. under review). Scientific engagement activities include 
embedding graduate students and postdoctoral fellows into neural engineering labs, 
providing research ethics consultations to scientists at the CSNE, and working 
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collaboratively with students and scientists on research projects. The embedded 
ethicists especially provide opportunities for the realization of joint projects involv-
ing ethicists and researchers.

In addition, the thrust enjoys collaboration with the National Core of Neuroethics 
that enables the two centers to combine strengths in conceptual neuroethics with 
empirical neuroethics. This includes joint recruitment of postdoctoral fellows in 
neuroethics based at UW, but with regular time on-site at UBC, which facilitates 
collaborative projects with leaders of the two centers (Specker Sullivan and Illes 
2016; Specker Sullivan et al. under review) and coordinate joint lab meetings.

The EEP activities undertaken at the CSNE have both benefits and drawbacks. 
Benefits include the development of an ethically reflective scientific community 
through frequent collaboration and interaction between ethics and science faculty 
and graduate students. Drawbacks include different funding sources and divergent 
expectations about research dissemination. There may also be a temptation to trans-
fer responsibility for addressing ethical aspects of research to ethicists on staff, 
rather than scientific researchers taking on this responsibility themselves.

12.3.4  Distinguishing Neuroethics Engagement and Plotting 
Neuroethics Development

Neuroethics engagement programs build on past efforts to engage science and 
human values. The Core at UBC makes empirical work useful and accessible to 
scientists and clinicians, engaging directly and regularly with scientists and clini-
cians through research, public programs, and education. The Core also proactively 
identifies policy applications of its neuroethics work and has applied them to date in 
the areas, for example, of regenerative medicine, neurodevelopmental disorders, 
and e-health in aging and dementia (Illes et al. 2011, 2016; Kirschen et al. 2014; 
Longstaff et al. 2015; Robillard et al. 2015; Robillard 2016). Likewise, the neuro-
ethics thrust at UW’s CSNE combines elements of all three types of ethics engage-
ment models described above. The thrust (1) studies the conceptual ethical issues 
and implications raised by the scientific study of brain computer interfaces, (2) pro-
vides ethics consultation and engages in collaborative work with scientific research-
ers at the CSNE, and (3) creates opportunities for researchers to critically reflect on 
their own work.

Taken together, these two programs offer complementary approaches to ethics 
engagement in neuroscience, neurology, and neural engineering. They conduct both 
empirical and conceptual work in neuroethics, engage with researchers and scien-
tists on a small-scale interpersonal level and on a large-scale public engagement 
level, and provide guided dialogue and reflection on science and values. Both pro-
grams have advantages and drawbacks; a common dilemma is that scholars work-
ing to create bridges between science and ethics may find themselves in an 
interdisciplinary space in which funding opportunities, publication priorities, and 
career prospects are more uncertain than for their colleagues in traditional disciplin-
ary tracks.
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12.4  Looking Ahead to the Future of Neuroethics 
Engagement

While great strides have been made in ethics engagement research and training 
programs, there is more to be done in the field of neuroethics. The recommendations 
of the Gray Matters Report for ethics engagement in Volume 1 and Volume 2 serve 
as the basis from which to chart the future direction of neuroethics engagement. The 
call for early and frequent integration suggests the need for upstream methods of 
integrating science with human values. This may involve, for example, more public 
engagement in science decision-making, the early availability of research consulta-
tion services, or the development of collaboratively adjacent research teams. 
Ongoing conversations about innovative approaches to ethics integration in neuro-
science are essential.

Furthermore, integrating ethics not just with science practice, but also with sci-
ence education and training is vital to the creation of a sustainable culture of ethics 
in science. As we have discussed, while ethics engagement programs tend to focus 
on research, an emphasis on both research and pedagogy requires stakeholders to 
work to incorporate ethics on all possible fronts. Finally, acknowledgement in 
Volume 2 of the difficulty of conducting engagement work within traditional fund-
ing mechanisms has been upheld by the separation of ethics and science in the ELSI 
program, the failure of public engagement uptake, the barriers to researcher use of 
RCSs, the power differentials in collaborative adjacency, and the advisory nature of 
midstream modulation programs. As a result, there is an ever greater need for trans-
disciplinary generation of, support for, and maintenance of ethics engagement pro-
grams. The United States National Institutes of Health Brain Initiative’s recent 
request for guidance on neuroethics (http://grants.nih.gov/grants/guide/notice-files/
NOT-MH-16-014.html) and the response offered by the INS and others may indi-
cate that these funding mechanisms are on the horizon. Among other issues, the INS 
response stresses the need for participatory models of policy decision-making, inte-
gration of diverse stakeholder perspectives when designing and setting priorities for 
new technologies, and researcher responsibility for reflecting on ethical issues and 
communicating these issues to the public.

Conclusion
Review of EEPs outside of neuroethics can shape the direction of engagement 
efforts within neuroethics. While there are aspects of neuroethics that are distinct 
from ethics engagement with genetics, nanotechnology, and synthetic biology, 
such as conceptual questions about the self and cognitive liberty, institutional 
realities about the methods and goals of neuroscientific research, and the demo-
cratic implications of research and technology that influence the mind, overlap-
ping challenges remain. In particular, as with programs in bioethics more 
generally, neuroethics faces decisions about downstream, upstream, and mid-
stream engagement, challenges in creating effective training models and making 
policy recommendations, and barriers to funding multidisciplinary and transdis-
ciplinary projects.
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Based on the successes and failures of previous models and reflections on les-
sons of the past, we suggest that neuroethics engagement efforts in the future 
ought to:

 1. Seek opportunities for early integration of ethics and other value perspectives 
with scientific inquiry. This includes engaging with upstream decision- 
making in basic science, as well as training early career and student scientists 
in value-based reflection and social engagement.

 2. Focus on ethics engagement activities that engage scientists as participants, 
create lasting relationships between the public and scientific research, and 
have clear policy recommendations that can be utilized by groups responsible 
for policy formation.

 3. Advocate for the creation of funding mechanisms to facilitate transdisci-
plinary work. This is necessary for ensuring that scientists, humanists, and 
social scientists work collaboratively and can mutually enrich each other’s 
knowledge and critical capacities.

Appreciating the successes and failures of past ethics engagement efforts 
allows present neuroethics programs to evaluate their current practices and iden-
tify areas for future innovation and development.

Acknowledgments JI is Canada Research Chair in Neuroethics and President of the International 
Neuroethics Society. Her work and the National Core for Neuroethics have been supported by a 
range of government and private funders including the Canadian Institutes of Health Research, the 
BC Knowledge Development Fund, the Canadian Foundation for Innovation, and Vancouver 
Coastal Health Research Institute. LSS is a Postdoctoral Fellow at the Center for Sensorimotor 
Neural Engineering, University of Washington, and at the National Core for Neuroethics. This 
work is supported by the National Science Foundation, Award Number EEC-1028725. The content 
is solely the responsibility of the authors and does not necessarily represent the official views of 
the National Science Foundation.

References

Abelson J, Eyles J (2004) Public participation and citizen governance in the Canadian health sys-
tem. Changing Health Care in Canada: The Romanow Papers, vol 2, pp 279–311

Balmer AS, Calvert J, Marris C, Molyneux-Hodgson S, Frow E, Kearnes M et al (2015) Taking 
roles in interdisciplinary collaborations: reflections on working in post-ELSI spaces in the UK 
synthetic biology community. Sci Technol Stud 28(3):3–25

Bennett I, Sarewitz D (2006) Too little, too late? Research policies on the societal implications of nano-
technology in the United States. Sci Cult 15(4):309–325

Burgess M (2004) Public consultation in ethics: an experiment in representative ethics. J Bioeth 
Inq 1(1):4–13

Burgess M, O’Doherty K, Secko D (2008) Biobanking in British Columbia: discussions of the future 
of personalized medicine through deliberative public engagement. Pers Med 5(3):285–296

Butler R, Dwosh E, Beattie BL, Guimond C, Lombera S, Brief E et al (2009) Genetic counseling 
for early-onset familial Alzheimer disease in a large aboriginal kindred from a remote commu-
nity in British Columbia: unique challenges and possible solutions. J Genet Couns 5(4):90–99

12 Models of Engagement in Neuroethics Programs: Past, Present, and Future



180

Cabrera L, Beattie LB, Dwosh E, Illes J (2015) Converging approaches to understanding early 
onset familial Alzheimer disease: A First Nation study. SAGE Open Medicine 3

Cabrera L, Tesluk J, Matthews R, Chakraborti M, Illes J (2016) Brain matters: from environmental 
ethics to environmental neuroethics. Environ Health 15:20–25

Campo-Engelstein L, Rodriguez SB (2011) Two chicks in a lab with eggs. Hast Cent Rep 
41(3):21–23

Cho MK, Tobin SL, Greely HT, McCormick J, Boyce A, Magnus D (2008) Strangers at the benchside: 
research ethics consultation. Am J Bioeth 8(3):4–13

Crooks A, Li N, Snyder J, Dharamsi S, Benjaminy S, Jacob KJ et al (2015) “You don’t want to lose 
that trust that you’ve built with this patient…”: (dis)trust, medical tourism, and the Canadian 
family physician-patient relationship. BMC Fam Pract 16:25

Dickinson HD (2002) How can the public be meaningfully involved in developing and maintain-
ing an overall vision for the health system consistent with its values and principles? Commission 
on the Future of Health Care in Canada

Eigenbrode SD, O’Rourke M, Wulfhorst JD, Althoff DM, Goldberg CS, Merrill K et al (2007) 
Employing philosophical dialogue in collaborative science. BioScience 57(1):55–64

Einsiedel EF, Ross H (2002) Animal spare parts? A Canadian public consultation on xenotrans-
plantation. Sci Eng Ethics 8:579–591

Fisher E (2005) Lessons learned from the ethical, legal and social implications program (ELSI): 
planning societal implications research for the National Nanotechnology Program. Technol 
Soc 27(3):321–328

Fisher E, Mahajan RL, Mitcham C (2006) Midstream modulation of technology: governance from 
within. Bull Sci Technol Soc 26(6):485–496

Fisher E, O’Rourke M, Evans R, Kennedy EB, Gorman ME, Seager TP (2015) Mapping the inte-
grative field: taking stock of socio-technical collaborations. J Respons Innov 2(1):39–61

Goering S (forthcoming) Thinking differently: neurodiversity and neural engineering. In: 
Rommelfanger K, Johnson LS (eds) Routledge handbook of neuroethics. Routledge, New York

Have HT (2006) The activities of UNESCO in the areas of ethics. Kennedy Inst Ethics 
J 16(4):333–351

Illes J, Reimer J, Kwon BK (2011) Stem cell clinical trials for spinal cord injury: readiness, reluc-
tance, redefinition. Stem Cell Rev Rep 7(4):997–1005

Illes J, Davidson J, Matthews R (2014) Environmental neuroethics: changing the environment—
changing the brain. J Law Biosci 1:221–223

Illes J, Owen AM, Byram AC; the MCS Working Group (2016) Operationalizing neuroimaging for 
disorders of consciousness in the face of uncertainty and contingency: a view for the Canadian 
landscape. Can J Neurol Sci 1–3

Jasanoff S (2011) Constitutional moments in governing science and technology. Sci Eng Ethics 
17(4):621–638

Jensen CB (2005) Citizen projects and consensus-building at the Danish Board of Technology. 
Acta Sociol 48(3):221–235

Juengst ET (1991) The human genome project and bioethics. Kennedy Inst Ethics J 1(1):71–74
Kirschen MP, Topjian AA, Abend NS, Illes J (2014) Neuroprognostication after pediatric cardiac 

arrest. Pediatr Neurol 51(5):663–668
Klein E (2015) Informed consent in implantable BCI research: identifying risks and exploring 

meaning. Sci Eng Ethics 22(5):1299–1317
Klein E, Ojemann J (2016) Informed consent in implantable BCI research: identification of 

research risks and recommendations for development of best practices. J Neural Eng 
13(4):043001

Klein E, Brown T, Sample M, Truitt AR, Goering S (2015) Engineering the brain: ethical issues 
and the introduction of neural devices. Hast Cent Rep 45(6):26–35

Klein E, Goering S, Gagne J, Shea CV, Franklin R, Zorowitz S et al (2016) Brain-computer inter-
face-based control of closed-loop brain stimulation: attitudes and ethical considerations. Brain 
Comput Interfaces 3(3):140–148

Leroux T, Hirtle M, Fortin LN (1998) An overview of public consultation mechanisms developed 
to address the ethical and social issues raised by biotechnology. J Consum Policy 21:445–481

L.S. Sullivan and J. Illes



181

Leshner AI (2003) Public engagement with science. Science 299:977
Longstaff J, Krahmova V, Portalis E, Illes J (2015) Sharing with more caring: coordinating and 

improving the ethical governance of data and biomaterials obtained from children. PLoS One 
10(7):e0130527

Macnaghten P, Kearnes M, Wynne B (2005) Nanotechnology, governance, and public delibera-
tion: what role for the social sciences? Sci Commun 27(2):1–24

Mascalzoni D, Dove ES, Rubinstein Y, Dawkins HJ, Kole A, McCormack P et al (2016) 
International Charter of principles for sharing bio-specimens and data. Eur J Hum Genet 
24(7):1096

McCain L (2002) Informing technology policy decisions: the US human genome Project’s ethical, 
legal, and social implications programs as a critical case. Technol Soc 24(1):111–132

McEwen JE, Boyer JT, Sun KY, Rothenberg KH, Lockhart NC, Guyer MS (2014) The ethical, 
legal, and social implications program of the National Human Genome Research Institute: 
reflections on an ongoing experiment*. Annu Rev Genomics Hum Genet 15(1):481–505

Moses T, Illes J (2017) Ethics, ethicists, and professional organizations in the neurological sci-
ences. Am J Bioeth Neurosci 8(1):3–11

Nature (2004) Editorial: going public. Nature 431:833
O’Doherty K, Hawkins A (2010) Structuring public engagement for effective input in policy 

development on human tissue biobanking. Public Health Genomics 13(4):197–206
O’Rourke M, Crowley SJ (2013) Philosophical intervention and cross-disciplinary science: the story 

of the toolbox project. Synthese 190(11):1937–1954
Page A, Baker D, Bobrow M, Boycott K, Burn J, Chanock S et al (2016) Genomics. A federated 

ecosystem for sharing genomic, clinical data. Global Alliance for Genomics and Health. 
Science 352(6291):1278–1280

Rabinow P (2009) Prosperity, amelioration, flourishing: from a logic of practical judgment to 
reconstruction. Law Lit 21(3):301–320

Rabinow P, Bennett G (2012) Designing human practices: an experiment with synthetic biology. 
The University of Chicago Press, Chicago and London

Robillard JM (2016) The online environment: a key variable in the ethical response to complemen-
tary and alternative medicine for Alzheimer disease. J Alzheimer Dis 51(1):11–13

Robillard JM, Illes J, Arcand M, Beattie BL, Hayden S, Lawrence P et al (2015) Scientific validity 
and ethics of online tests for Alzheimer disease. Alzheimers Dement (Amst) 1(3):281–288

Robinson B, Vasko SE, Gonnerman C, Christen M, O’Rourke M, Fosl PS (2016) Human 
values and the value of humanities in interdisciplinary research. Cogent Arts Humanit 
3(1):1123080

Roskies A (2016) Neuroethics. The Stanford encyclopedia of philosophy (Spring 2016 Edition). 
http://plato.stanford.edu/archives/spr2016/entries/neuroethics/

Schnapp LM, Rotschy L, Hall TE, Crowley S, O’Rourke M (2012) How to talk to strangers: facili-
tating knowledge sharing within translational health teams with the Toolbox dialogue method. 
Transl Behav Med 2(4):469–479

Sharp RR, Taylor HA, Brinich MA, Boyle MM, Cho M, Coors M et al (2015) Research ethics 
consultation: ethical and professional practice challenges and recommendations. Acad Med 
90(5):615–620

Specker Sullivan L, Illes J (2016) Beyond communication and control: towards ethically complete 
rationales for brain-computer interface research. Brain Comput Interfaces 3(3):156–163

Specker Sullivan L , Klein E, Brown T, Sample M, Pham M, Tubig P et al (under review) Keeping 
disability in mind: a case study in implantable brain-computer interface research

Stein DJ, Illes J (2015) Beyond scientism and skepticism: an integrative approach to global mental 
health. Front Psychiatry 6:166

Stevenson S, Beattie BL, Vedan R, Dwosh E, Bruce L, Illes J (2013) Neuroethics, confidentiality, 
and a cultural imperative in imperative in early onset Alzheimer disease: a case study with a 
First Nation population. Philos Ethics Humanit Med 8(15):1–6

Turner L (2003) The tyranny of ‘genethics’. Nat Biotechnol 21(11):1282–1282
Van Est R (2011) The broad challenge of public engagement in science: commentary on: “consti-

tutional moments in governing science and technology”. Sci Eng Ethics 17(4):639–648

12 Models of Engagement in Neuroethics Programs: Past, Present, and Future

http://plato.stanford.edu/archives/spr2016/entries/neuroethics/


183© Springer International Publishing AG 2017
E. Racine, J. Aspler (eds.), Debates About Neuroethics, Advances in Neuroethics, 
DOI 10.1007/978-3-319-54651-3_13

T. Buller 
Department of Philosophy, Illinois State University, Normal, IL, USA
e-mail: tgbulle@ilstu.edu

13The Future of Neuroethics Research 
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Abstract
A number of major national and international projects have recently been launched 
to meet the “Grand Challenge” of understanding the brain. With substantial funding, 
these projects aim to reveal the neurophysical processes underlying our mental 
states and seek to develop technologies to restore brain function when it has been 
impaired. The projects also include explicit investigation of the ethical, social, and 
legal implications of neuroscience and the ethical conduct of neuroscience research. 
The advent of these projects, therefore, offers an extraordinary opportunity for neu-
roethics to play an integral role in what may be the defining scientific program of our 
time. To fulfill this role, neuroethics must contribute fully to framing the investiga-
tion of ethical issues and the identification of those that need to be addressed. This 
chapter focuses on four issues that warrant particular attention as we move forward: 
(1) the ethical conduct of research; (2) responsible research and innovation; 
(3) responsibility, crime, and punishment; and (4) the identity of neuroethics.

13.1  Introduction

In the last few years, a considerable number of major national and international 
projects have been launched with the goal of understanding how the brain 
works.1 These projects seek to develop innovative neurotechnologies; to 

1 Australian Brain Alliance, BRAIN Initiative, Human Brain Project, Canada Brain Research Fund, 
China Brain Project, Cuban Human Brain Mapping Project (CHBMP), Israel Brain Technologies, 
Latin American Brain Mapping Network (LABMAN), Brain Mapping by Integrated Neurotechnologies 
for Disease Studies (Brain/MINDS), Korean Brain Initiative, Blue Brain Project.
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understand how the brain creates our thoughts, motivations, and feelings; and to 
develop ways to restore cognition and brain function when they have been 
impaired. The advent of these projects and their level of public and (in some 
cases) private funding support the claim that understanding the brain is the sci-
entific inquiry of the current era—the next great scientific journey of exploration 
comparable to the Apollo program and the Human Genome Project. As we move 
forward, a host of ethical questions will be raised, and it is reasonable to think 
that neuroethics will play a role in answering them; since these projects are still 
in their early stages, however, precisely what role this will be is still very much 
to be determined.

One way neuroethics can help to clarify the matter is by taking the lead in setting 
the ethical agenda—by helping to map out the ethical domains and identify the 
major questions that each of the projects need to address. Accordingly, the main 
goal of this chapter is to identify topics that I believe should be a part of this agenda. 
In the first section of the chapter, I provide a brief description of the BRAIN 
Initiative and the Human Brain Project and the major ethical issues identified in 
these projects. In the second section, I consider what will become a core element as 
the projects move forward, namely, the ethical conduct of research. The third sec-
tion focuses on “responsible, research, and innovation” and identifies important 
global, social, and moral issues that should be considered part of this notion. The 
fourth and fifth sections discuss the impact of neuroscience on the law and the iden-
tity of neuroethics itself, respectively.

13.2  The “Grand Challenge”

In April 2013, President Barack Obama announced the launch of the Brain Research 
through Advancing Neurotechnologies (BRAIN) Initiative, a multibillion dollar 
project to understand and map the human brain. In his remarks at the launch of the 
project, the President said:

Imagine if no family had to feel helpless watching a loved one disappear behind the mask 
of Parkinson’s or struggle in the grip of epilepsy. Imagine if we could reverse traumatic 
brain injury or PTSD for our veterans who are coming home. Imagine if someone with a 
prosthetic limb can now play the piano or throw a baseball as well as anybody else, because 
the wiring from the brain to that prosthetic is direct and triggered by what’s already hap-
pening in the patient’s mind. What if computers could respond to our thoughts or our lan-
guage barriers could come tumbling down… That’s the future we’re imagining. That’s 
what we’re hoping for. That’s why the BRAIN Initiative is so absolutely important 
(President Obama 2013).

The extraordinary nature of the project and its significance can be seen in the 
preamble to BRAIN 2025: A Scientific Vision:

We stand on the verge of a great journey into the unknown—the interior terrain of thinking, 
feeling, perceiving, learning, deciding, and acting to achieve our goals—that is the special 
province of the human brain. These capacities are the essence of our minds and the aspects 
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of being human that matter to us. Remarkably, these powerful yet exquisitely nuanced 
capacities emerge from electrical and chemical interactions among roughly 100 billion 
nerve cells and glial cells that compose our brains…. We believe this to be a moment in the 
science of the human brain where our knowledge base, our new technical abilities, and our 
dedicated and coordinated efforts can generate great leaps forward in just a few years or 
decades. Like other great leaps in the history of science—the development of atomic and 
nuclear physics, the unraveling of the genetic code—this one will change human society 
forever (BRAIN 2025: A Scientific Vision: 9).

The US Administration has awarded the BRAIN Initiative substantial federal 
funding to achieve its goals: approximately $100 million in FY14, $200 million in 
FY 2015, $300 million in FY16, and more than $434 million in FY17. In terms of 
cost projections, it is predicted that the BRAIN Initiative will receive $400 million 
a year for the next 5 years (2015–2020) and $500 million a year for the last 5 years 
(2020–2025). The total funding for the project is expected to be approximately $4.5 
billion (BRAIN 2025: 122). In comparison, total funding for the previous major 
scientific mapping initiative, the Human Genome Project (HGP), has been approxi-
mately $2.7 billion (in 1991 dollars/$4.7 billion in 2016 dollars (McEwen et al. 
2014)). The US Congress at the time mandated that “not less than” 5% of the HGP 
be set aside for research on the ethical, legal, and social implications (ELSI) of 
genomic science. The HGP’s ELSI budget increased from $1.57 million to $18 mil-
lion in FY13 and has awarded $317 million in funding total. (A similar 5% of 
BRAIN Initiative funds for an ELSI program for neuroscience would amount to 
$225 million). Although the BRAIN Initiative has not so far allocated a specific 
percentage or amount of funds toward the investigation of ethical issues, the project 
has recently announced the first funding opportunity for ethics-related research, 
“Research on the Ethical Implications of Advancements in Neurotechnology and 
Brain Science” (RFA-MH-17-260 2016).

In the same year that the BRAIN Initiative commenced, the European Commission 
launched the Human Brain Project (HBP) as part of its Research Framework 
Program, Horizon 2020. The report to the Commission states:

Understanding the human brain is one of the greatest challenges facing 21st century science. 
If we can rise to the challenge, we can gain fundamental insights into what it means to be 
human, develop new treatments for brain diseases, and build revolutionary new information 
and communication technologies (ICT)…. We find that the major obstacle that hinders our 
understanding of the brain is the fragmentation of brain research and the data it produces. Our 
most urgent need is thus a concerted international effort that can integrate this data in a uni-
fied picture of the brain as a single multi-level system. To reach this goal, we propose to build 
on and transform emerging ICT technologies (The Human Brain Project 2012, Abstract).

The estimated total cost of the Human Brain Project is 1.1 billion Euros ($1.3 
billion) spread over a period of 10 years (HBS-PS Consortium 2012).

The Human Brain Project and the BRAIN Initiative both explicitly recognize the 
importance of the ethical, legal, and social implications of neuroscience research 
and the necessity to ensure that this research is conducted in an ethical fashion. For 
example, one of the 12 subprojects (subproject 12) of the Human Brain Project is 
“Ethics and Society”:
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The HBP Ethics and Society Subproject explores the Project’s social, ethical, and philo-
sophical implications. It promotes engagement with decision-makers and the general pub-
lic, fosters responsible research and innovation by raising social and ethical awareness 
among project participants, and ensures that the Project complies with relevant legal and 
ethical norms (www.humanbrainproject.eu).

The Human Brain Project has specifically allocated 2.1% of the project’s total 
budget—24.5 million Euros—($27.4 million) toward subproject 12.

For its part, BRAIN 2025 identifies two broad “equally important” categories of 
ethical issue that fall within the BRAIN Initiative: (1) the ethical conduct of research 
and (2) the ethical and social implications of new technologies and scientific discov-
eries (BRAIN 2025: 118). According to a familiar description, neuroethics has two 
main areas of focus: the ethics of neuroscience and the neuroscience of ethics 
(Roskies 2002). The ethics of neuroscience broadly matches the second of the 
BRAIN Initiative’s categories, and within this area we find topics that have received 
considerable discussion since the field of neuroethics emerged, for example, cogni-
tive enhancement, neuroimaging, and the implications of neuroscience for the law. 
Interestingly, however, the BRAIN Initiative’s other category—the ethical conduct 
of research—has received rather less attention.

The first volume of Gray Matters calls for ethics “integration at all levels” (p. 16), 
and the second volume makes specific recommendations regarding informed con-
sent and research participation (p. 7) (President's Commission for the Study of 
Bioethical Issues, 2014, 2015); nevertheless, there is a need for more detailed dis-
cussion of these topics in order to develop the appropriate guidelines, principles, 
and safeguards as these projects move forward (Greely et al. 2016). Why the ethical 
conduct of research should have received less attention is not immediately obvious, 
but one reason is that in many cases these technologies are still in their early 
stages—far too early to fully realize some of the ethical issues that have already 
received considerable attention. Since these technologies (and other types of inter-
ventions) are some way off, pragmatic questions regarding the conduct of research 
have not yet come to the fore. The launch of the BRAIN Initiative, Human Brain 
Project, and other similar projects suggests that these practical questions need to be 
addressed sooner rather than later.

13.3  The Ethical Conduct of Research

As President Obama said in his remarks launching the BRAIN Initiative, it is the 
hope and goal of the project to help find treatments for a range of mental disorders 
(e.g., neurodegenerative disorders like Alzheimer’s and Parkinson’s diseases, men-
tal illnesses like schizophrenia and depression). The project will also seek to develop 
novel technologies to help those individuals who suffer from conditions for which 
current interventions are very limited (e.g., amyotrophic lateral sclerosis (ALS), 
severe spinal cord injury). At its first meeting, the BRAIN Initiative’s Neuroethics 
Workgroup identified “four priority ethical concerns: the ethics of research with 
invasive technologies; altering, enhancing and/or manipulating the self and agency; 
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privacy/discrimination concerns and the need for privacy protections; and the trans-
lation to contexts beyond the clinic/bench: ethics of commercialization, private-
publication partnerships, and wider application of imaging technologies for 
commercial purposes” (Neuroethics Workgroup 2016). According to the Workgroup, 
the first topic—the ethics of research with invasive technologies—can be further 
divided into three elements: “the validity of informed consent and competency 
determinations; obligations regarding long-term upkeep of implanted devices, and 
follow-up with research participants; and participants’ physical and perceived non-
physical harms, and how to manage such issues.”

A number of factors make future neuroscientific research into the above condi-
tions challenging. First, there is the rather obvious fact that all of these conditions 
pertain to brain function. The exact nature of the relationship between mind, brain, 
and body is, of course, yet to be determined; nevertheless, whether one thinks that 
this relationship is one of identity, reduction, or causality, there is general agreement 
that the brain plays a unique role regarding our thoughts, actions, and identity. In 
this regard, interventions into the brain are more profound and more controversial 
than interventions into other parts of the body. Second, many of the conditions for 
which neuroscience research will be conducted are conditions in which the person’s 
competency and autonomy have been compromised, sometimes greatly so. Third, 
and what follows from the previous point, is that a substantial proportion of research 
participants will be appropriately described as “vulnerable” and, therefore, deserv-
ing of special protections. The majority of research participants will suffer from 
conditions that are likely to adversely affect rationality and decision-making capac-
ity, either directly in the aforementioned cases of Alzheimer’s disease or schizo-
phrenia or indirectly as a result of depression and anxiety. Furthermore, it is likely 
that future research will also involve children, given the prevalent desire for parents 
and society to address behavioral issues through pharmacology. Fourth, many of the 
current and future interventions can appropriately be described as “novel,” that is to 
say, they are either significantly different than current practice or the current prac-
tice is still in its early days. This novelty has obvious implications for informed 
consent, since the newness or distinctiveness of the intervention makes it difficult to 
determine its risks and benefits. Fifth, and finally, since many of the conditions for 
which research will be conducted are those that affect higher cognitive function, the 
likelihood of being able to conduct earlier stage research on animal models is low.

13.3.1  Research on Neurodegenerative Disorders

To highlight the challenges ahead, it is helpful to consider research into treatments 
for Alzheimer’s and Parkinson’s diseases (Barker and de Beaufort 2013). At pres-
ent, the main treatments for Alzheimer’s disease (cholinesterase inhibitors and 
memantine) have some efficacy in early stages and are able to delay the progression 
of the disease for about a year. Currently, there are a number of trials for next- 
generation drug therapies being undertaken that target key components of the dis-
ease, for example, the formation of plaques and tangles, inflammation, and insulin 
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resistance. Other potential treatments are the delivery of nerve growth factor (NGF) 
to affected neurons (Eyjolfsdottir et al. 2016) and the transplantation of neural stem 
cells into the damaged areas of the brain (Blurton-Jones et al. 2009). In July 2016, 
Stemedica announced the first stem cell clinical trial to treat Alzheimer’s disease, a 
phase II single-blind, placebo-controlled, crossover trial in which 40 participants 
with mild to moderate dementia receive a single intravenous dose of human mesen-
chymal stem cells (hMSC) (www.stemedica.com).

All five factors mentioned in the previous section apply to the search for poten-
tial treatments for neurodegenerative disorders, particularly the second and fourth 
factors: the diminished competence of the participants and the novelty of the treat-
ment, respectively. In one sense, of course, all (legitimate) research is new since 
there must be some degree of clinical equipoise, some information to be discovered 
that will show whether the new treatment is better or worse than existing treatments; 
but in the case of “novel” interventions—those for which there is no comparable 
existing treatment—the degree of clinical equipoise will be that much greater. In 
regard to competence, if the decision-making capacity of participants in a clinical 
trial (or research more broadly) is diminished to a degree that prevents them from 
consenting themselves, consent must be obtained through a proxy, which presents 
special challenges (Grill and Karwalish 2010; Kim et al. 2010; Appelbaum 2010). 
Although research involving individuals with impaired decision-making capacity is 
not unique to research on neurodegenerative disorders, what makes research for 
these disorders challenging is that the decision-making capacity of research partici-
pants is not simply diminished but diminishing, that is to say, it is deteriorating over 
time. Unless we impose the restriction that a competent person cannot consent to 
participate in research at a later time once decision-making capacity has been lost, 
research into neurodegenerative disorders will involve participants who were able to 
give their voluntary informed consent at the start of the trial but may not be able to 
do so at the end. Alternatively, and more optimistically, if we were to discover 
potential treatments that show a marked ability to restore decision-making capacity, 
then our research guidelines would have to deal with cases in which participants 
were unable to consent at the start of the trial but were able to do so at its 
conclusion.

As we become better able to diagnose Alzheimer’s disease in its earliest stages, 
and perhaps even presymptomatically, we will be in a better position to consult with 
the individual who has been diagnosed regarding their opinions about present and 
future research participation. One option that might be considered to help further 
empower such individuals and facilitate research, and that might address the matter 
of diminishing competence, is the use of advance directives for research (Buller 
2014). This type of instrument would enable a person to consent to research that 
will occur at a later time once decision-making capacity has become significantly 
impaired. For example, a person recently diagnosed with Alzheimer’s disease who 
is still competent may wish to participate in the trial because they very much want 
to help find a cure for the disease. If advance directives for research do become a 
more widespread instrument in these contexts, a further question to ask is whether 
they should be limited to research that involves no greater than minimal risk.
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Another challenge raised by the transitional nature of competence relates to iden-
tity and authenticity. One of the issues with neurotechnologies such as deep brain 
stimulation (DBS) is the effect that such technologies will have on the psychology 
and personality of the person undergoing the treatment or intervention (Lipsman and 
Glannon 2013). For the most part, this issue tends to be raised at the more abstract, 
rather than the practical level (e.g., in regard to the authenticity of an individual’s 
psychological states posttreatment). But there are clear practical applications if we 
consider the matter from the point of view of the person participating in the research. 
For example, a person who is considering whether to participate in a trial of a poten-
tial new treatment for Alzheimer’s disease may be worried about the effect of the 
drug on his memory and might ask, “Will I recover the memories that I have been 
unable to retrieve or will the treatment just enable me to form new memories?” or  
“What memories will I have of the time when I was suffering from dementia?”

One final issue I will raise regarding Alzheimer’s disease is vulnerability, the 
third factor listed above (Labuzetta et al. 2011). This term is somewhat opaque, but 
in broad terms, it can be understood to identify those individuals who warrant spe-
cial protections on account of their age, mental capacity, or situation. Accordingly, 
and respectively, the following groups are typically considered vulnerable: children, 
individuals with impaired decision-making capacity, and prisoners (Bell et al. 
2014). Individuals suffering from Alzheimer’s disease are vulnerable in different 
ways and to different degrees throughout the course of the disease, and this presents 
specific challenges to caregivers and clinicians, from diagnosis through treatment 
(Gauthier et al. 2013).

Many of these issues also apply to patients suffering from Parkinson’s disease, 
but there is one further issue that pertains particularly to Parkinson’s patients: the 
therapeutic use of DBS. As described in the report by the Nuffield Council on 
Bioethics: “DBS involves implanting electrode arrays into a deep subcortical brain 
nucleus using image-guided stereotactic neurosurgical techniques… DBS electrode 
leads are connected to battery-driven stimulus generators (IPGs) which are implanted 
subcutaneously, such that the system is located entirely within the patient’s body” 
(Nuffield Council on Bioethics 2013: 23). DBS is used to treat a variety of condi-
tions including depression, addiction, and other neuropsychiatric disorders. DBS 
was first developed in France in 1987 and is now the most widely used form of brain 
stimulation (Nufffield 2013: 23). DBS has been shown to be an effective treatment 
for Parkinson’s disease in many cases, but as Clausen describes, there are a number 
of important ethical issues with this type of treatment (Clausen 2010).

To some degree, any individual with a chronic medical condition may feel her-
self dependent upon a medical treatment or intervention, and this dependence may 
lead the individual to feel that her autonomy is constrained; however, it is plausible 
to contend that there is something qualitatively different about the feeling of depen-
dence on a device that has been implanted into the body, whose function is some-
times (literally) vital to maintaining the individual’s life (e.g., a cardiac pacemaker). 
In the case of neural implants, although the implanted device may not be “vital” in 
the above sense, its presence may be felt as more peculiar since its purpose is to 
regulate the person’s brain—the organ that is the basis of the person’s self and 
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identity. It is, perhaps, one thing to recognize that one’s heart rate is controlled by a 
device and quite another to recognize that one’s emotional and physical movements 
might be. As DBS becomes more commonplace, we may come to regard such 
devices as simply differently constructed functional units, as we do with artificial 
knees, and become more comfortable with the idea that the brain’s functions can be 
variously realized. There is reason to think that as our ability to manipulate and 
modify the brain and body increases, so will we have to consider the effects that 
such modifications have on self-perception and our notions of health, autonomy, 
and disability.

13.4  Responsible Research and Innovation: 
Global, Social, and Moral

13.4.1  Global Values

As part of the discussion surrounding the BRAIN Initiative and other similar proj-
ects, the notion of “responsible research and innovation” (RRI) has gained increas-
ing attention. As Garden et al. describe (2016: 643–644), RRI incorporates a number 
of elements, such as the need to include diverse stakeholders throughout the research 
process; the identification of ethical, legal, and social implications of innovative 
technologies; and the guidance of research through appropriate regulatory frame-
works. RRI can legitimately apply to research and innovation broadly; however, 
within the context of the major brain projects, the emphasis has been on technologi-
cal development.

One of the important factors to consider in assessing the ethical nature of research 
is the degree to which the benefits and harms are distributed fairly. This can be 
achieved by ensuring that research participants are also research beneficiaries 
through the inclusion of diverse stakeholders, as suggested above. But this does not 
directly address another type of ethical consideration, namely, the extent to which 
the benefits of the research—and the newly discovered interventions, if the research 
is successful—are available broadly. According to the World Health Organization 
(WHO 2016a, b), 47.5 million people worldwide have dementia and roughly half 
(58%) are living in low- or middle-income countries. In regard to depression, 350 
million people are affected, over 800,000 commit suicide each year, and suicide is 
the second leading cause of death in 15- to 29-year-olds (www.who.int). In China 
alone, it is estimated that 260 million people (one-fifth of the population) suffer 
from chronic neuropsychiatric or degenerative diseases (Poo et al. 2016: 592). Since 
technology will play such an integral part in major brain projects, it is understand-
able that discussion of RRI has focused on neurotechnologies and innovation, but in 
our search to discover new treatments for dementia and depression, we should not 
lose sight of the fact that many who suffer from these diseases have limited access 
to healthcare and even less to state-of-the-art technology. This means that ethical 
questions remain, even if, for example, we developed an effective treatment for 
dementia using implanted neural cells or for depression using DBS, for it is likely 
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that only a small percentage of those suffering from these conditions would ever be 
able to receive these treatments.

A different way in which we need to pay attention to the diversity of values con-
cerns technology itself and a perspective that underlies the major brain projects. As 
quoted above (p. 1), the preamble to BRAIN 2025 speaks of “a great journey into 
the unknown” and how the project will (it is hoped) enable us to discover “the 
essence of our minds and the aspects of being human that matter to us.” Many find 
such language uncontroversial for they readily accept what is implicit in the above, 
namely, that our minds matter most to us, that the brain is the realizer of our mental 
lives (if not identical to it), and that to understand the mind, we need to understand 
the brain. But for a variety of religious, cultural, and philosophical reasons, many 
people believe that what is essential to humanity cannot be understood through 
brain research, even if such research could explain the neurophysical basis of the 
mind. In the context of the brain projects, this provides another reason for discus-
sion of their ethical, legal, and social implications, so that they can also be informed 
by a diverse set of communities, particularly those from cultures that may have a 
rather different perspective on the primacy of empirical science (Fadiman 2012; 
Poo et al. 2016: 593).

13.4.2  Environmental Factors

When we look at the world from the perspective of neuroscience and, to an extent, 
neuroethics, there is a tendency to focus exclusively on the internal operations of the 
brain, rather than the external factors that might affect these operations. In discuss-
ing research in light of the BRAIN Initiative, Human Brain Project, and the other 
projects, it is customary to frame discussion in terms of novel neurotechnologies: 
how these technologies will help us better explain brain function and, hopefully, 
enable us to repair or restore lost function. However, other important factors that can 
influence brain function tend to receive less attention than the internal and techno-
logical elements, such as socioeconomic status (Hackman and Farah 2009), nutri-
tion (Prado and Dewey 2014), and other environmental factors (Toste et al. 2015; 
Kim et al. 2013). These present external, indirect, and perhaps more mundane influ-
ences on brain function, but in our goal to find treatments for a variety of mental 
disorders, it is important that they be given full attention.

In one sense, of course, the brain functions as a “bottleneck” for all external 
 factors exerting influence through the brain (Greene and Cohen 2004: 1781). 
Accordingly, an argument could be made that we should focus our attention on the 
internal elements rather than the distal causes. In response, one might argue that 
although understanding the neurological basis of depression, for example, may help 
us discover new treatments, we may be able to aid those who suffer from depression 
and other forms of mental illness by also paying attention to external factors. If suc-
cessful, the major projects may help us to understand the neurophysical basis of a 
number of mental disorders and could lead to the discovery of psychopharmacologi-
cal and other types of internal intervention; but we should not lose sight of the 
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external factors that contribute to the onset of these conditions in particular indi-
viduals and, equally importantly, that a positive change in these external factors may 
have a significant beneficial effect.

13.4.3  Animal Research

A common and historically influential view is that humans have higher moral status 
than all other living creatures. The basis for this might be that we believe only 
humans are created in the image of God, or because we believe that humans are 
unique in having a well-developed prefrontal cortex and are capable of self- 
consciousness and ratiocination. In either case, these unique attributes make all the 
moral difference—for it is held that they provide sufficient justification for treating 
the interests of all other creatures as subordinate to our own.

One of the clearest examples of this moral framework is in our use of animals in 
research. Many people believe that it is morally appropriate to test drugs, tech-
niques, and devices on animals before they are tested on humans. The position is 
justified on the grounds that the welfare of a human is more valuable than the wel-
fare of an animal, other things being equal. Animal research will be an important 
part of many, if not most, of the major brain projects.

As the Human Brain Project states:

The HBP would allow clinical researchers to gain a new understanding of brain disease, 
design new diagnostic tools and develop new treatments. We therefore argue that the 
potential contribution to human wellbeing and the potential long-term reduction in animal 
experimentation amply justify the project’s limited and responsible use of animals 
(HBS-PS Consortium 2012, p. 91).

For their part, the Chinese and Japanese brain projects incorporate significant 
research on nonhuman primates (Poo et al. 2016: 593–594; Okano et al. 2016: 583–
586). As described by Poo et al. in regard to the China Brain Project, there is an 
increasing interest among Chinese researchers in the use of nonhuman primates in 
neuroscience research, and several new research facilities have been built. 
Furthermore, there is an easily accessible source of nonhuman primates in China, 
particularly macaques. The Japanese Brain/MINDS project identifies research on 
nonhuman primates as a necessary step to gain an accurate understanding of the 
human brain. Specifically, the project is engaged in “developing the common mar-
moset as a model animal for neuro-science, the project aims to build a multiscale 
marmoset brain map, develop new technologies for experimentalists, create trans-
genic lines for brain disease modeling, and integrate translational findings from the 
clinical biomarker landscape” (Okano et al. 2016: 582).

There is extensive discussion regarding the moral and mental status of animals 
(Farah 2008; Dennett 1995; Carruthers 1992; DeGrazia 1996; Dawkins 2012; 
Shriver 2006) and the use of animals in neuroscientific research (Bateson 2011; 
Blakemore et al. 2012; Bennett and Ringach 2016). It is beyond the scope of this 
chapter to make any contribution to this discussion other than to make the 

T. Buller



193

following points. At first glance, it would seem that if one believes that it is morally 
acceptable to use animals to discover new treatments for cancer, for example, then 
it is no less acceptable to do so in regard to Alzheimer’s disease—for there would 
seem to be no clear moral difference regarding the degree of invasiveness, the net 
benefit to be gained, or the individual, social, and economic costs to be saved. 
Furthermore, the argument can be made that the use of nonhuman primates is spe-
cifically (and perhaps uniquely) justified in neuroscience research precisely 
because of their proximity to humans. But this raises the question of whether we 
should attempt to limit the use of animals in research by distinguishing interven-
tions according to whether they are for “cosmetic” or “medical” purposes 
(Chatterjee 2006).

Many of those who support the use of animal in scientific research are less per-
missive in regard to their use in the testing of cosmetics and other consumer prod-
ucts, and presumably this is because we believe that cosmetic testing has less value 
and does not so readily outweigh the welfare of the animals. It could be claimed 
that, just as someone might try to enhance self-image or gain self-confidence by 
getting a tattoo, piercing, or changing hair color, someone might try to achieve the 
same goal through psychopharmacology. Accordingly, one would require stronger 
moral justification for the use of animals in cases of “cosmetic” neuroscience 
research than would be required in the medical cases. More broadly, one might 
appeal to the (albeit flawed) distinction between treatment and enhancement and 
argue that stronger justification is required to use animals to investigate ways to 
enhance cognition above the normal range than to bring people up to this range. It 
might reasonably be objected that the same type of intervention can be used in both 
cases, and hence it is not possible to differentiate cosmetic from medical research 
and treatment from enhancement. For example, Ritalin (methylphenidate) is used 
both as treatment for ADHD and as cognitive enhancer. In response, it can be 
claimed that what matters morally is the goal and nature of the research, rather than 
how the medication or device is used.

A final point to consider is whether the major brain projects will make us more, 
rather than less, aware of the similarities between human and nonhuman primates. 
As has been noted before, there is a certain irony and paradox in the fact that the 
very reason for why nonhuman primates are used in research, namely, their simi-
larity to humans, is also presented as reason for them not to be used in this way. As 
Colin Allen has argued, disagreements between supporters and critics of the use of 
nonhuman primates in research are unlikely to be resolved soon, for both similari-
ties and dissimilarities are taken to matter morally (Allen 2006). To a certain 
degree, this disagreement may be lessened, perhaps, as more is learned about brain 
function, since it seems that questions such as whether animals feel pain, are self- 
conscious, or have a theory of mind will, at least in principle, be informed by 
advances in neuroscience. One may go so far as to say that it is likely that the dif-
ferences between the primates are differences in physical degree rather than men-
tal kind (Shriver 2006) and that we do not need to know “what’s it like” to be a 
cow, macaque, or marmoset in order to know whether the animal is in pain or 
depressed.
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13.4.4  Education and Training

A final element of RRI pertains to education and training. The major brain projects 
that have been launched are highly complex, multidisciplinary ventures with far- 
reaching implications. As stated in Gray Matters, ethics needs to be integrated 
“early and explicitly” and “at all levels” (p. 43–45). The integration of ethics in this 
fashion is an essential part of the commitment to RRI, but it is important that when 
we talk about “integrating ethics,” we understand this phrase broadly as encompass-
ing not only the inclusion of nonscientists on review boards and the development of 
the relevant research protocols but also to include discussion of the sort of global, 
social, and environmental concerns described briefly above. We should take seri-
ously the charge to integrate ethics “at all levels” and provide education and training 
for both those who are already established researchers and those who are interested 
in contributing to the projects in the future (National Institutes of Health 2014).
Furthermore, the integration of ethics education and training is only one half of the 
picture, for there is an equally important need for scientific training for those with 
limited neuroscientific knowledge. In order for neuroethics to make a significant 
contribution to the major projects, education and training about current and future 
neuroscience research and methodologies, brain function, and neurobiology need to 
be available for those working in neuroethics. An example of a highly regarded 
program that attempted to address the situation is “Neuroscience Boot Camp,” a 
program established by the Center for Neuroscience and Society at the University of 
Pennsylvania. In addition, the Human Genome Project funded workshops focusing 
on the ethical, legal, and social implications of genome research, which also helped 
provide nonscientists with an introduction to genetics. As Green has argued, there is 
a need for a similar program to be part of the BRAIN Initiative (Green 2014).

13.5  Responsibility, Crime, and Punishment

The implication of neuroscience for the law and for morality has generated great 
interest in neuroethics. One reason why this topic has received so much attention 
pertains to the following line of thought: as we learn more about brain function and 
the way in which neurophysical states realize psychological states, we may come to 
see a tension between deterministic neuroscience and normative systems like the 
law and morality. Whereas the law and morality assume that people are, for the most 
part, intentional rational agents capable of voluntary action, neuroscience suggests 
that our actions and behaviors are caused by neurophysical, not psychological, 
states and events. Accordingly, we cannot really hold people to be responsible for 
their actions, and we should, therefore, revise our moral and criminal systems.

Within the neuroethics literature, there are two influential responses to this 
“global challenge” to agency. On the one hand, there are those like Stephen Morse 
who argue that neuroscience presents no threat because the law is essentially com-
patibilist and, therefore, unaffected by any deterministic claims (Morse 2004). In 
assessing whether a person is responsible for her actions, the core question for the 
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law is whether the person was rational and their actions were uncoerced at the time 
the action was performed. The law is simply uninterested in whether the person 
“really did it”—if by “really did it” we mean that the person’s actions were wholly 
unconstrained by deterministic causes. A seemingly contrasting position is defended 
by Greene and Cohen who argue that “for the law, neuroscience changes everything 
and nothing” (Greene and Cohen 2004). According to their view, although it may be 
the case that the law is compatibilist, our moral intuitions are libertarian, that is to 
say, what we want is genuine free will: to say that a person acted voluntarily is to 
say that there were no deterministic influences. As empirical neuroscience reveals 
the deterministic nature of human mental life, there will be increasing tension 
between the law and morality. Eventually, Greene and Cohen contend, we will no 
longer be concerned with asking whether a person “really” intended to act that way, 
for we will know intentions do not cause actions. Despite this conclusion, however, 
they argue that we will continue to praise or blame people for their actions, for 
although this practice can no longer be justified on deontological grounds, it can be 
justified on the utilitarian grounds that punishment has social benefits.

Greene and Cohen’s view amounts to saying that, even though we know that 
people are not really responsible for their actions, it is still beneficial and useful in 
consequentialist terms to hold them so; as Bernard Williams has argued, however, 
this only works if the practice is not widely known (Smart and Williams 1973: 123). 
In order for punishment to be effective, it must be closely linked to what is fair or 
unfair, for if it is arbitrary, it is less likely to appropriately direct behavior: a person, 
“Simon,” will be deterred from wrongdoing only if he believes that he will be pun-
ished for wrongdoing, but not for acting rightly (i.e., if he believes that punishment 
is tied to what is justified or fair). If this condition is not met, then it is difficult to 
see what reason Simon would have for being deterred from wrongdoing, since he 
could equally be punished for acting rightly.

The problem for a consequentialist justification of punishment is that there is no 
direct relation between what is efficacious and what is fair or unfair, since it might 
be efficacious on consequentialist terms to “punish” those who have not committed 
an act of wrongdoing in order to act as a deterrent to those who might. If we assume 
that Simon is aware of this fact, then he has no clear reason to refrain from wrong-
doing, since he could be punished either way. In other words, either we have to 
construct a framework in which people will continue to believe that they will be 
punished only if they commit acts of wrongdoing, or we have to abandon the attempt 
to justify punishment on consequentialist grounds.

If the above analysis is correct, then this suggests, contrary to what Greene and 
Cohen claim, that unless we are prepared to keep people in the dark, neuroscience 
will change everything. If Greene and Cohen are correct to claim that our moral 
intuitions are libertarian, then it is reasonable to suppose that these intuitions perme-
ate our society and our social systems. Accordingly, neuroscience will place pres-
sure not only on the law but also on education, government, and any aspect of 
human society in which notions of agency and responsibility are applicable. Thus, 
we will be faced with the very real and important question of how to proceed in the 
future: do we continue to praise and blame people for their actions, even though we 
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all know that free will is an illusion, or do we radically revise the way that we go 
about leading our lives?

A third option is a version of the compatibilist stance advocated by Morse, one 
that is more empirically informed and accepts that responsibility claims do say 
something about the relationship between a person’s psychological and neurophysi-
cal states. There is a difference between saying the law is only concerned with the 
question as to whether the accused was rational at the time of committing the crime 
and saying that neuroscience plays no role in the determination of rationality. If we 
learn that the behavior of psychopaths is caused by a brain abnormality that impairs 
their ability to be empathetic, this information could be seen as relevant to the ques-
tion of whether psychopaths are capable of rational behavior (Levy 2007: 250).

In the future, the problem we may well face is not how to justify punishment 
given that agency or free will is an illusion but how to frame and define voluntary 
behavior in a way that is empirically informed. In one sense, deterministic neurosci-
ence can no more reveal free will to be an illusion than it can reveal it to be genuine, 
since the very question at hand is whether or not determinism and free will are 
compatible. What we are left with, therefore, is the very practical task of framing 
and defining our notion of rationality in light of what we learn about brain 
function.

13.6  The Identity of Neuroethics

In this final section, I wish to change tack and consider the future of neuroethics on 
a rather more abstract, speculative level. One might think that neuroethics is but the 
latest entry in the long list of subdisciplines found under the general category of 
“applied ethics”—a term used to identify any field or subdiscipline that focuses on 
the ethical issues of a particular profession or social-cultural institution or our obli-
gations to a particular entity or set of entities. Accordingly, biomedical ethics, nano-
ethics, and genethics focus on the ethical issues found in biomedicine, 
nanotechnology, and genetics, respectively; organizational ethics pertains to the 
ethical behavior of institutions, and environmental ethics and animal ethics focus, in 
turn, on our obligations to the environment and nonhuman animals. All of these 
fields—albeit to different degrees—are examples of practical ethics since they are 
empirical and seek to provide ethical guidance in “real life,” i.e., actual, particular 
cases; in this regard, applied ethics is inherently normative and practical.

Owen Flanagan has described what he refers to as the two “grand images of who 
we are, the humanistic and the scientific” (Flanagan 2002). According to the first of 
these images, we are, as humans, intentional, rational, conscious agents capable of 
voluntary action: we are aware of our surroundings and our psychological states; we 
have thoughts and emotions; we can decide to act one way rather than another, and 
our actions follow directly from these decisions. This humanistic image underlies 
our belief that people are, for the most part, agents who can be held responsible for 
their actions and is therefore an essential component of our normative systems of 
law and morality.
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In contrast, the second of these images describes humans as physical systems 
exhaustively determined by physical laws of cause and effect. Accordingly, all the 
causal work occurs at the physical rather than the psychological level. This is not to 
rule out the possibility that we are conscious, sentient beings, but it is to claim that 
the mental is either epiphenomenal or reducible to the physical; in other words, the 
image is mechanistic and the mental has little causal or explanatory role. If we adopt 
the scientific image, then it would seem that notions like free will, agency, and 
responsibility are in need of substantial revision. For if the real causal work occurs 
at the sub-personal, neural level rather than at the conscious personal level, then it 
seems that we are not really the instigators of our thoughts and actions.

What distinguishes neuroethics from the other types of applied ethics is that it so 
clearly incorporates both images: on the one hand, neuroethics considers issues that 
are contingent upon the legitimacy of the humanistic image; on the other hand, the 
field adopts the scientific image and explores issues that challenge the validity of 
agency and the very notion that we are conscious, intentional agents. The ethics of 
neuroscience fits the broad notion of applied ethics as the examination of ethical 
issues regarding a profession, practice, or discipline (Roskies 2002). In this case the 
discipline is neuroscience, and neuroethics examines the ethical implications of 
advances in this discipline, for example, whether advances in neuroimaging pose a 
threat to privacy or whether harmful memories should be erased through pharmaco-
logical means. In contrast, the neuroscience of ethics is consistent with the scientific 
image and is what sets neuroethics apart from the other types of applied ethics, for 
all of these other fields take it for granted that we are intentional, voluntary agents. 
Practical, normative fields like biomedical ethics, business ethics, and environmen-
tal ethics have limited scope for they focus on the morality of human actions within 
particular professions or contexts; there is no suggestion that scientific research in 
these fields is going to provide us with reason to challenge the assumption of agency.

As the work of the BRAIN Initiative and the other projects discussed move for-
ward, and as we discover more about brain function and the way this function real-
izes our mental states and directs our behaviors, it is reasonable to surmise that the 
scientific image will gain greater prominence and may, to some, appear to be the 
more accurate image. Accordingly, there may appear to be good reason to radically 
revise our concepts of agency and responsibility and not just within the framework 
of the law and morality. The discovery that our actions are the result of brain pro-
cesses rather than conscious thoughts should have an impact on our educational 
practices and consumer practices and upon all aspects of human behavior. As we 
move forward, however, we should recognize that across the world, the humanistic 
view may well have considerably more support than the scientific view. For much 
of the world, therefore, the two images will remain as they are, namely, two very 
different and incommensurate perspectives on human nature and who we are.

Conclusion

In 30 years’ time, our understanding of the brain could be revolutionized. By 
2047 perhaps we will have almost complete knowledge of brain function, of the 
neurological basis of thought, feeling, and consciousness, and by this time 
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repairing, restoring, and enhancing brain function will have become a routine. 
The main goal of this chapter was to identify some of the future directions for 
neuroethics. In so doing, I have deliberately tried to focus on some topics that I 
believe warrant particular attention as we move forward. The BRAIN Initiative, 
Human Brain Project, and the other major brain projects are remarkable ven-
tures—and the scientific journey that they are engaged in is appropriately seen to 
parallel the Apollo program. These projects also raise a host of ethical issues that 
range from macrolevel questions about public funding to microlevel questions 
about patient care. In order for societies to have the best chance of providing 
informed, reasoned, and compassionate answers to these questions, it is vital that 
these projects include a wide variety of disciplines, participants, and opinions. 
Neuroethics is well placed to play a substantial and significant role in helping to 
provide answers to these questions; in fact, one might say that neuroethics bears 
considerable responsibility to help ensure that the projects’ research is conducted 
in an ethical fashion and that the ethical, legal, and social implications of the 
research are properly addressed.
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14Growing Up with Neuroethics: 
Challenges, Opportunities and Lessons 
from Being a Graduate Student 
at a Disciplinary Crossroads

Cynthia Forlini

Abstract
As neuroethics grew as a field of study, training and research progams produced 
a cohort of pioneer graduate students. These students helped define the founda-
tions and develop neuroethics scholarship as we know it. In this chapter, I 
describe three persisting experiences that marked my graduate studies in neuro-
ethics: (1) training and researching at a disciplinary crossroads, (2) establishing 
a knowledge base in a nascent and interdisciplinary field and (3) practising 
responsible communication of topical research. Each experience presented 
unique challenges, opportunities and lessons that marked my journey as a gradu-
ate student during the emergence of neuroethics and influenced my trajectory as 
an early career researcher. I conclude by considering how growing as a researcher 
alongside a developing field contrasts with the experience of current students 
within specialized neuroethics training and research programs.

14.1  Introduction

Located at the ‘intersection of bioethics and neuroscience’ (Racine and Illes 2008), 
neuroethics is a high traffic area of scholarship. The specific aims are manifold and 
have practical underpinnings that impact the care of patients, in addition to theoreti-
cal and philosophical underpinnings that weave an interdisciplinary understanding 
of neuroscience (Racine 2008). Different definitional approaches are driven by the 
ever-expanding range of neuroethical issues such as knowledge generated by and 
about neuroscience (Roskies 2002), technologies that are being developed and 
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applied to the brain (Wolpe 2004) and the impact of neuroscience on healthcare 
(Racine and Illes 2008). Pluralism in the definitions of neuroethics implies that it is 
more than bioethicists and neuroscientists that are populating this disciplinary inter-
section. They are joined by healthcare professionals of all types, philosophers, pol-
icy makers and science communication specialists, to name a few other stakeholders. 
Neuroethics has become more than an intersection of just two paths, but a cross-
roads of many avenues of research inquiry.

Like many of my predecessors and peers, I came to neuroethics from a science 
background. The biochemistry program I was enrolled in mandated a bioethics unit 
during the last year of study. Having reignited my interest in the responsible com-
munication of science to the public, that bioethics unit single-handedly determined 
the course of my graduate training. My initial interest was in genetic testing. In 
2006, through a series of fortuitous circumstances, I would be introduced to a newly 
formed neuroethics research unit and proposed a project that examined stakeholder 
perspectives and public understanding of the non-medical use of stimulants for cog-
nitive enhancement.

The ethics of cognitive enhancement are complicated, to say the least. At the 
heart of the debate is a tension between, on the one hand, the rights and liberties of 
individuals to make choices about how to best achieve their goals and, on the other 
hand, the social outcomes (e.g., peer pressure and dishonesty) of enhanced perfor-
mance in the context of competitive academic and professional environments 
(Racine and Forlini 2009). Other issues such as distributive justice and authenticity 
add to the ethical and social complexity of cognitive enhancement (Forlini and 
Racine 2012). During my Master of Arts (Forlini 2008) and PhD (neuroscience) 
(Forlini 2013), I worked to untangle these issues as my contribution to a more pro-
ductive debate. Couching my research within neuroethics, a disciplinary crossroads, 
offered the flexibility to approach these issues with an arsenal of knowledge and 
evidence drawn from ethics, philosophy, social sciences, journalism and 
neuroscience.

The perspective that I present in this chapter is a reflection upon the challenges 
that I faced as a graduate student at a time when neuroethics was still the ‘new kid’ 
on the bioethics block. Difficult as they were, these challenges revealed themselves 
as opportunities to become a more skilful researcher and remain with me as lessons 
that continue to shape the way I conduct research in neuroethics as an early career 
academic. I do not pretend to speak for all students in my cohort or early career 
researchers in neuroethics. Experiences would vary according to academic back-
ground, country, university, supervisor and available resources (e.g., funding and 
institutional support), among many other factors. Rather, the goals of this chapter 
are to acknowledge the journey taken by trainees and to testify to the impressive 
expansion of neuroethics scholarship over the last decade.

In order to illustrate the challenges, opportunities and lessons that became sig-
nificant training milestones for me, I embark on a tiny bit of nostalgia tinged with 
the kind of clarity and wisdom that only hindsight can provide. I focus on three 
persisting experiences that marked my graduate studies in neuroethics: (1) training 
and researching at a disciplinary crossroads, (2) establishing a knowledge base in a 
nascent and interdisciplinary field and (3) practising responsible communication of 
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topical research. Table 14.1 synthesizes these experiences and their respective chal-
lenges, opportunities and lessons that will be systematically addressed in the rest of 
this chapter. I conclude with some thoughts on the trend toward specialization in 
neuroethics and the effect that might have on more recent cohorts of graduate stu-
dents and the future researchers they will become.

14.2  Same, Same but Different: Training at a Disciplinary 
Crossroads

Neuroethics’ position at a disciplinary crossroads creates the perfect venue for dia-
logue, debate and deliberation between scholars as they grapple with theoretical and 
empirical questions. For a student, this rich environment offers many opportunities to 
learn, explore and innovate. However, keeping a permanent station at the crossroads 
can be lonely. Consider a driver approaching a crossroads. The driver has two options: 
(1) to change directions and consider another route to their destination or (2) to orient 
themselves with regard to other places and landmarks as indicated by the road signs. 
The driver does not and cannot remain at the crossroads. The crossroads is a place for 
transition and orientation, but not for stopping or building a foundation. The same 
might be said of scholars who come toward neuroethics. Under the auspices of neu-
roethics, they can engage with others, but they ultimately return to their home disci-
pline. Where does that leave students who want to train and specialize in neuroethics, 
a field that is by definition at a disciplinary crossroads?

Table 14.1 The challenges, opportunities and lessons for the future derived from characteristic 
experiences of a graduate student in the early days of neuroethics

Experience Challenge Opportunity Lesson for the future
Training and 
researching at 
a disciplinary  
crossroads

Determining 
appropriate 
enrolment in a 
disciplinary 
program

Creating space in 
different university 
departments for 
neuroethics 
scholarship

Forming strong 
research groups that 
engage multiple 
university departments

Justifying methods 
and relevance of 
neuroethics to 
intersecting fields

Adapting presentation 
of research to other 
disciplinary contexts

Clearly communicating 
neuroethics research to 
extra-disciplinary 
audiences

Establishing a 
knowledge base  
in a nascent and 
interdisciplinary  
field

Few pedagogical 
guidelines and 
training 
opportunities that 
help to create a 
foundation for 
building expertise

Exploring and refining 
knowledge base with 
mentors, colleagues 
and peers

Fostering collaboration 
and dialogue that 
contributes to shared 
understanding of 
neuroethics scholarship

Practising responsible 
communication of 
topical research

Satisfying the 
appetite for answers 
to socially and 
clinically pressing 
questions

Honing 
communication skills 
to effectively interact 
with public audiences 
and media requests

Directly engaging with 
other sources of 
expertise that can shed 
light on blind spots 
arising in neuroethics 
scholarship
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Training at the disciplinary crossroads that neuroethics represents poses two 
challenges that are not typically present in fields with longer histories. The first 
challenge relates to picking a training program within the university, and the second 
is making research relevant to that chosen discipline. I was fortunate enough to train 
within a group whose research was and still is focused on neuroethics. Daily inter-
actions were with colleagues who were working toward the same goals and gener-
ally through the same challenges as I. At the university program level, things were 
different. The ‘neuro’ prefix would prove to be a label that I often had to explain and 
defend.

Coming up through the Master’s level, I was enrolled in a bioethics program. This 
enrolment was relatively uncontroversial. Bioethics was an appropriate venue in 
which to learn about the principles and methodological approaches that I would use 
in my research. However, throughout this period, the position of neuroethics with 
respect to bioethics (i.e., whether it was within or outside the purview of bioethics) 
was an area of contention. Parens and Johnston (2007) famously asked whether neu-
roethics was ‘reinventing the bioethics wheel’ by unnecessarily overspecializing and 
perpetuating the same limitations as the rest of bioethical inquiry. After all, neuroeth-
ics did not offer any frameworks or methods distinct from what I was learning in the 
bioethics curriculum. What was the added value of identifying as a neuroethics 
researcher within a bioethics program? Research focused on improving outcomes for 
research participants, patient care, and public understanding of neuroscience, some 
of the tenets of neuroethics (Racine 2010), seemed to be as productive an approach 
to ethics research as any. However, I wondered whether seeking empirical outcomes 
overshadowed the normative questions at the core of ethical challenges in neurosci-
ence and whether, ultimately, my empirical experience could satisfy the expectations 
of jobs in bioethics departments after my studies. Might my work be more relevant if 
it were couched in a neuroscience program?

At the PhD level, I enrolled in a neuroscience program at another university, but 
anchored my work within the same neuroethics research group. In the neuroscience 
program, the coursework was less flexible, and I found myself in lectures about neu-
rotransmission and cognitive neuroscience. My peers were molecular biologists, 
healthcare professionals, neuroimagers and psychologists—in other words, neurosci-
entists with a biological approach to neuroscience. These were the practitioners that 
neuroethics research aims to engage with and help, yet I found myself feeling discon-
nected. My work in cognitive enhancement was appreciated for its pertinence to the 
university setting, but my approach was far from understood. Few of my neuroscience 
colleagues had encountered the issues at the heart of neuroethics inquiry. Even fewer 
colleagues were familiar with the ethical concepts and qualitative methods that I used 
in my research. Studies on the attitudes of neuroscientists have since shown that my 
impression was correct. For example, ethical issues in neuroscience are not consis-
tently addressed in neuroscience training programs (Morein-Zamir and Sahakian 
2010). Even at the more senior level, neuroscientists may not be sensitized to the 
salient ethics issues related to neuroscience or the impact of neuroethics research on 
their day-to-day work (Brosnan and Cribb 2014). Whereas bioethics and neuroethics 
appeared too similar, I now faced an epistemological chasm dividing neuroscience 
from ethics even though they ought to have been intersecting.
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The disciplinary pivot that I have described highlights the opportunities to 
refine neuroethics scholarship in bioethics, neuroscience and other intersecting 
fields. In addressing the numerous critiques of the emergence of neuroethics, 
Racine observed that ‘several controversies surrounding the birth and evolution 
of neuroethics are based on some straightforward misunderstandings and carica-
tures’ (Racine 2010: 95). Imperative to dispelling these misunderstandings and 
caricatures is demonstrating to the intersecting disciplines the value of coming to 
the crossroads where neuroethics operates. This task begins by recognizing how 
disciplinary divides affect perceptions of the pursuit(s) of ‘ethics’. Brosnan and 
Cribb (2014) propose that the gap between bioethics and neuroscience might be 
due in part to the diverging ethical pursuits of both groups of researchers, with 
the former focusing on the broader permissibility of neuroscience and the latter 
on its day-to-day implementation. For now, disciplinary divides and divergent 
ethical pursuits may influence neuroethics trainee enrolment in university pro-
grams and perhaps even how their research is received, but they must not prevent 
these trainees from engaging with neuroethics scholarship at the disciplinary 
crossroads.

The task of inviting intersecting disciplines to engage with neuroethics continues 
with the development of neuroethical tools to analyse issues that arise in neurosci-
ence. A recent example is the ‘Operational Neuroethical Risk Analyses and 
Management Paradigm (ON-RAMP)’ proposed by Giordano (2016) that considers 
emerging neuroscience and technology multidimensionally. The ON-RAMP is a 
four-step process that (1) queries the type and objectives of the science and technol-
ogy, (2) frames the intended applications in their context of use, (3) defines the 
domains (mostly sociocultural) that are likely to be impacted by the neuroscience 
and technology and (4) models and plots trajectories of effect. Adapting mandatory 
ethics content such as responsible conduct of research courses to the neuroscience 
context would be another approach that would sensitize trainees in a way that they 
could more readily recognize and engage with the potential ethics issues they will 
face in their research (Bell 2015). Both these strategies could create space for neu-
roethics so that it might be a mainstay in university programs and disciplines where 
it was once a novelty or an outlier.

The direct, although long-term, benefit of broadening the disciplinary reach of 
neuroethics at the program level is the eventual diversification of research groups. 
Leefmann et al. (2016) recently showed that the majority of authors publishing in 
neuroethics have scientific backgrounds. Furthermore, they reported that the ‘bulk 
of neuroethics research since 1995 has been published in journals that usually do 
not conceive of moral, legal and social questions of biomedical research as their 
proper topics’ (Leefmann et al. 2016). These results are paradoxical given the data 
cited above showing limited awareness of neuroethics among neuroscientists. 
Such strong representation of the scientific community is encouraging, but also 
indicative of underrepresentation and lack of crossover with other intersecting 
disciplines. By offering opportunities to engage with neuroethics early on in train-
ing programs, universities can create common ground between programs, depart-
ments and disciplines that would naturally meet at the neuroethics crossroads.
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14.3  Building a Knowledge Base at the Crossroads: 
A Team Effort

Creating common ground for the different stakeholders in neuroethics scholarship 
begins with establishing a knowledge base of core competencies developed during 
neuroethics training. Many consider the birth of neuroethics as we know it to have 
coincided with the Neuroethics: Mapping the Field conference in 2002 (Safire 
2002). Though the issues addressed by neuroethics scholarship, the concept of an 
area of ethics dedicated to issues of neuroscience and even the term ‘neuroethics’ all 
predate that meeting, it is fair to consider 2002 the moment where ‘neuroethics’ 
entered the ethics lexicon in a lasting manner (Racine 2010). As a result, the term 
‘neuroethics’ was put into play before many of the seminal texts and lectures we 
now consider to be foundational appeared. Producing the reference material that 
makes up the knowledge base would necessarily be a stepwise endeavour. Whereas 
the previous section addressed the experience of determining the breadth of neuro-
ethics training, this section will consider the experience of creating depth and laying 
the foundation for a common knowledge base for trainees. What is the appropriate 
knowledge base for a nascent and interdisciplinary field? Pedagogically speaking, 
what are the priorities for neuroethics training? Perhaps, more importantly, how is 
this knowledge base best accessed?

When I joined a newly formed neuroethics research group in 2006, neuroethics had 
become a rich context for researchers. There was a wealth of concepts, ideas and 
projects to develop, from theoretical and conceptual development of the burgeoning 
field to empirical investigations of pressing issues in neuroscience research, clinical 
care and public understanding. Coming to neuroethics from biochemistry with no 
background in neuroscience or ethics and philosophy, the challenge was finding the 
tools that would help guide my pursuit of knowledge to build a foundation for my 
research. I was welcomed to neuroethics with much enthusiasm for the possibilities 
that lay ahead and with a stack of publications to read—both articles and important 
volumes of the time (Glannon 2007; Illes 2006). Neuroethics would not be an option 
in the coursework offered by my Master of Bioethics program until a few years later 
(2008). Other than publications, there were few pedagogical options that curated the 
salient topics and approaches useful for the study of neuroethics issues. Without the 
handbooks, academic journals, units of study and conferences that exist today, neuro-
ethics appeared to be more of a subculture seeded within bioethics and neuroscience 
than an emerging field in its own right. My knowledge base was initially cobbled 
together from many types of literature, but still separated by disciplinary fault lines.

Two valuable opportunities emerged from self-curating my knowledge base in 
neuroethics during my graduate studies. First, I learned how to delve into the litera-
ture of other disciplines (e.g., behavioural psychology, sociology and linguistics) 
unfamiliar as they may have been, to find the theories and evidence that would help 
me to better understand my area of research. From this exploration of different dis-
ciplines, a simple literature review turned into a full-fledged project that I would 
base my Master’s thesis on. The result was a novel finding that the bioethics litera-
ture, public health literature and print media had diverging discourses on the ethics 
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of the non-medical use of stimulants for cognitive enhancement (Forlini and Racine 
2009; Racine and Forlini 2010). Each of these literatures constructed a unique para-
digm to address exactly the same phenomenon. The project was a testament to not 
only the interdisciplinary nature of neuroethical issues but also the role neuroethics 
inquiry can play in creating common ground for related disciplines. By integrating 
the knowledge generated in disciplines relevant to my research (bioethics, epidemi-
ology and science communication), I identified blind spots in the ethics debate that 
were in need of attention.

Second, being part of a research unit meant that I was not alone in my quest to 
build a knowledge base in neuroethics at the time of its infancy. I had a set of peers 
in close proximity that were on the same journey to learn about what neuroethics 
was and contribute to what it should be. A variety of research topics pulsed through 
the group. I learned about them as my colleagues shared their self-curated approach 
to other specific topics in neuroethics. We gained a deeper understanding of the 
diverse issues that fell within the purview of the neuroethics that we saw growing up 
around us and the outcomes that solid inquiry can generate. Through our exchanges, 
my peers were my curators of neuroethics knowledge, and I, theirs. Through journal 
clubs, seminars and spontaneous chats about methodological and theoretical road 
blocks, I learned about deep brain stimulation, neuroimaging, disorders of con-
sciousness, brain death and neurodevelopmental disorders, just to name a few top-
ics. This learning was ongoing as we followed the progress of each other’s projects. 
These organized and sometimes spontaneous meetings were our classroom, labora-
tory and, ultimately, road to amassing knowledge and developing expertise at a time 
when there were few guideposts to determine the course of our training.

At the very core of individual and joint efforts to build a knowledge base during 
my neuroethics training was an understanding that much of the work we were doing 
was giving voice to a group or piece of knowledge that needed to be amplified and 
integrated into debates about ethical issues related to the brain. Collaboration was 
key for this type of endeavour. The first meeting of the Neuroethics Society1 (INS) 
was held in Washington, D.C., in 2008. No one there at the time wore the label of 
‘neuroethicist’, as they might now be referred to. It was a meeting of minds from 
many different disciplines that were interested in exploring what a new field could 
do to help identify and solve the distinct ethical challenges that arise as we seek to 
understand more about the brain and mind. More than anything, it was a dialogue 
with the objective of starting to create common ground. Even as a trainee at that 
meeting, I felt I was part of the movement to characterize the shared endeavour of 
neuroethics scholarship. The recurrence and success of subsequent INS meetings is 
a testament to how neuroethics scholarship lends naturally to interdisciplinary col-
laboration. Numerous resources have since emerged from dialogues and collabora-
tions such as this conference, which have helped to establish a knowledge base for 
neuroethics: bibliographies (Buniak et al. 2014; Darragh et al. 2015; Martin et al. 
2016), handbooks (Illes and Sahakian 2011; Clausen and Levy 2015), journals such 
as Neuroethics and AJOB: Neuroscience and meetings (e.g., International 

1 Now known as the International Neuroethics Society: http://www.neuroethicssociety.org/
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Neuroethics Society and Brain Matters). Graduate students are no longer self- 
curating to the extent that my colleagues and I once had to because neuroethics has 
now developed for itself more intricate scaffolding.

14.4  Baptisms by Fire: Practising Responsible 
Communication of Neuroethics Research

A chapter about training in neuroethics would not be complete without acknowledg-
ing an intersection of the interdisciplinary crossroads with the public sphere. 
Neuroscience is pervasive in public health policy across the lifespan (Broer and 
Pickersgill 2015). Indeed, stakeholders outside academia assign personal and profes-
sional meaning to discourses about the brain that changes the way they might 
approach neurological and psychiatric diseases or roles as healthcare professionals 
(Pickersgill et al. 2015). It is inevitable that stakeholders, including the media, want 
to report on cutting-edge research and flesh out conflicts and issues that occur as new 
technology or new ways of thinking are introduced into clinical practice and society. 
There is, however, a risk of creating ambiguity and misinformation if facts are not 
responsibly and accurately reported. Notable examples include (1) confusion regard-
ing the prognosis of Terri Schiavo in reporting about the ethics of withdrawing arti-
ficial hydration and nutrition in patients with disorders of consciousness (Racine 
et al. 2010), (2) colloquial use of the term ‘brain death’ incongruent with the deter-
mination of death by neurologic criterion (Daoust and Racine 2014), (3) assumption 
that neuroimaging can provide tangible evidence of human consciousness (Racine 
et al. 2005) and (4) the myth that donepezil, and medication used to treat Alzheimer’s 
disease, is an effective cognitive enhancer for healthy individuals (Wade et al. 2014). 
Discussion of neuroethics issues needs to be framed by responsible communication 
and interpretation of neuroscience findings as well as careful consideration of the 
accompanying neuroethical deliberation. The process of translating research into 
accurate and balanced information for general audiences is the responsibility of sci-
entists, ethicists and members of the media alike (Forlini et al. 2015).

Delivering accurate and balanced accounts of one’s research is a skill that can 
only be honed through practice. Given the incremental nature of research, it is chal-
lenging to satisfy the appetite for answers to the socially and clinically pressing 
questions that nourish neuroethics inquiry. Neuroethics addresses cutting-edge 
issues deriving from technological innovation, legal ambiguities, or the evolution of 
philosophical concepts and is expected to contribute solutions to constantly shifting 
problems. Audiences outside ethics may not appreciate the difficulty of turning an 
‘is’ into an ‘ought’. With so many examples of miscommunication or misrepresen-
tation of research findings within neuroethics, trainees might not feel comfortable 
engaging with audiences outside neuroethics. It might be equally daunting for them 
to (1) communicate authority and expertise when engaging with audiences outside 
neuroethics or (2) say ‘we don’t know yet’ instead of providing hasty and desirable 
answers. Both of these points reflect necessary skills for researchers committed to 
engaging meaningfully with other disciplines and stakeholders.
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The media coverage of cognitive enhancement over the last decade has been 
impressively unrelenting. Waves of enthusiasm are cyclic, swelling with the publi-
cation of new research (Wade et al. 2014). I’ve been called upon numerous times by 
the media, even as a trainee, to comment on research findings or human interest 
stories about cognitive enhancement by virtue of my research. I have also served on 
panels for science communication events directed at engaging students and mem-
bers of the public. Gaining first-hand experience engaging with audiences outside 
neuroethics and mostly outside academia brought about two opportunities. First, it 
required me to periodically reflect on the most important messages for different 
audiences that emerged from my research. Formulating a clear and concise stance 
helps to open the channels of communication more effectively. Second, engaging 
with groups outside neuroethics provides opportunities to implement communica-
tion recommendations that have been developed as a part of neuroethics scholarship 
(Illes et al. 2010; Racine et al. 2005). I continue to seek these opportunities for 
engagement and appreciate them as occasions to examine the import of my research 
and learn from wisdom beyond neuroethics and academia.

Being an expert is not only about providing information and correcting miscon-
ceptions, but it is also about seeking out and attending to other sources of knowl-
edge. The parallel lesson to the importance of responsible communication of 
research is the willingness to listen to other voices and sources of knowledge both 
within and outside the disciplinary crossroads. Brosnan and Cribb (2014) showed 
that ‘the ethical issues that were seen as relevant by our neuroscientists were not 
those receiving attention by neuroethics’ (p. 114). Neuroethics should not be miss-
ing the mark with key stakeholder groups. The same is true of audiences and stake-
holders outside academia. They are not one homogenous ‘public’ to be painted with 
the same brush. Nor do they conform to a ‘deficit model’ of public understanding of 
science (Wynne 1993) that presumes ‘the public usually has considerable lack of 
knowledge on and understanding of science’ (Schicktanz et al. 2012). The distinc-
tion between researcher (ethicist) and stakeholder (lay citizen) is perhaps more use-
fully reframed as a difference between a group that ‘knows something’ and another 
that ‘knows something else’, respectively. Enthusiasm for the promises of neurosci-
ence and neurotechnology (i.e., neurohype) is perhaps not something to be immedi-
ately corrected but rather a phenomenon to be considered as an indication of which 
topics and issues are likely to be prioritized by certain groups (van de Werff et al. 
2016). Neurohype may avail itself to be a road map that allows researchers working 
in neuroethics to reflect on the ethical implications of neuroscience and how it sup-
ports or refutes current norms and values.

14.5  Toward a Neuroethics Specialty: All Grown Up?

Many of the challenges, opportunities and lessons described in this chapter are 
intrinsic to graduate training regardless of program and discipline. These aspects of 
graduate training were compounded given the context of emergence and growth for 
neuroethics. Students in my cohort may have experienced discomfort from being in 
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disciplinary contexts that were not well suited to developing expertise in neuroeth-
ics. This feeling will likely become increasingly rare given the sharp increase of 
specialized neuroethics training opportunities that have sprouted in the last decade 
on an international scale. Buniak et al. (2014) published an extensive list of univer-
sities, think tanks and governmental agencies in six regions spanning the globe that 
house and nurture neuroethics program. These programs are a testament to the valu-
able normative and empirical contributions neuroethics makes to intersecting disci-
plines. They are also recognition of the need for the function and role of a 
neuroethicist in diverse settings (Fischbach and Mindes 2011) and therefore the 
need to ‘cultivate a cadre of multi-disciplinary and task agile subject matter experts 
that can operate on local to global levels’ (Giordano 2016). With dedicated neuro-
ethics programs offering curated training, it seems that neuroethics is retreating 
from the crossroads to instead become a cornerstone of neuroscience and medical 
specialities. This progress is the direct result of the tireless work and advocacy of 
scholars that I admire and take as models for my journey as researcher in 
neuroethics.

I conclude with a few thoughts from the perspective of an early career researcher 
about some effects that the specialization of neuroethics training may have. The les-
sons I have described in this chapter have served me well and continue to inspire me 
to work in neuroethics and engage with stakeholder groups. As I progressed after 
my studies to seek fellowships, funding and university positions, I discovered that 
the fundamental disciplinary divides persist. Neuroethics is theoretically tethered to 
philosophy, ethics and the social sciences while being practically linked to neurosci-
ence and medicine. Neuroethics research is also difficult to box into the field of 
research codes one must assign a project in funding applications to designate the 
relevant subjects (and reviewers). More often than not, these codes create a piece-
meal portrayal of our research activities as they reflect the distinct disciplinary 
streams rather than the integrative and analytic endeavour of neuroethics. Publishing 
neuroethics research outside of specialized neuroethics journals poses similar chal-
lenges to funding. While universities are building capacity for neuroethics, other 
infrastructures essential to research are not evolving with the same enthusiasm or 
speed. Specialization is still very much a work in progress beyond the training con-
text. As a result, academic positions in neuroethics proper are much more limited 
than the opportunities to engage with neuroethics from an intersecting discipline, 
especially those of neuroscience and clinical practice.

The numerous university training programs and research groups dedicated to 
neuroethics are fortifying the structure of neuroethics as a discipline in its own right. 
It is wonderful to be able to offer the next cohorts of trainees a curated pedagogical 
approach to neuroethics that provides the background knowledge and tools to situ-
ate themselves and their interests within neuroethics. However, I do wonder, as I 
now design and deliver a graduate seminar in neuroethics for the first time in my 
career, whether to some extent I am doing a disservice to students in presenting an 
edited snapshot of neuroethics. Might the specialization of neuroethics training be 
creating an insular environment away from the complexity of the disciplinary cross-
roads upon which neuroethics was built? Instead of colonizing new territory, 
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perhaps the objective of neuroethics training would be better oriented toward ensur-
ing that trainees are at ease operating at a disciplinary crossroads. In this fashion, 
the ‘neuroethicist’ is not simply another actor at the crossroads, but rather, the traffic 
conductor with both the breadth and depth of knowledge to ensure free flowing 
ideas and progress in an area that will only continue to pose more complex ques-
tions and challenges.
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15Neuroethics Research in Europe

Ralf J. Jox and Sabine Müller

Abstract
The emerging field of neuroethics attracts researchers from diverse disciplines to 
study the ethical implications of neuroscience, its technological applications, and 
its impact on manifold practices in society. During the last two decades, this 
neuroethical endeavor has developed remarkably, spurred by funding agencies 
and policy makers who not only promoted transnational neuroethics research but 
also the building of networks and scientific platforms, such as neuroethics con-
ferences, societies, and journals. However, except in North America, traditional 
academic institutions like universities and private research organizations have 
been slow to commit themselves to neuroethics. This is the case in Europe. 
Looking ahead, the future of neuroethics will undoubtedly be fueled by future 
advances in the neurosciences, but its acceptance and usefulness will depend on 
the pursuit of rigor and quality, an intensified interdisciplinary integration, and a 
truly translational approach.

15.1  Introduction

Historically, the beginnings of neuroethics were predominantly shaped by scholars 
in Canada and the United States. It was here that the term was first coined by 
Anneliese Pontius in New York in the 1970s and that the legendary conference in 
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San Francisco in the year 2002 propagated neuroethics as a new research field 
(Pontius 1973; Safire 2002; Marcus 2004). Not even 15 years have passed since this 
conference, but neuroethics has indeed developed considerably—not only in North 
America but also in Europe and elsewhere (Racine 2010). We define neuroethics as 
a research field, to distinguish it from homogeneous disciplines with their specific 
methods and exclusive object areas. Neuroethics instead draws from several disci-
plines, uses several methods, and does not even have a unanimously and agreed 
upon definition yet. In our eyes, it is a subset of applied ethics with a large interface 
with bioethics that also has interfaces with neurophilosophy, military ethics, and 
political ethics (Jox et al. 2010). An emerging and relatively small research field like 
neuroethics will benefit considerably from efforts to improve communication, 
knowledge exchange, and networking among its researchers on a global scale. 
Therefore, we think that it is of value to characterize the state of neuroethics research 
in Europe, not only to inform the “New World” what is going on in the “Old World” 
in this respect but also to promote a better integration of European neuroethicists 
among themselves.

We will structure our chapter in three parts: First, we will present the existing 
infrastructures for European neuroethics research in terms of institutions, societies, 
and journals, without neglecting to point out the deficiencies and challenges in this 
area. Second, we will highlight some major examples of European neuroethics 
research projects with their topics, aims, methods, funding sources and outcomes. 
Third, we will look at the current state of training opportunities for young neuroeth-
ics researchers, both the formal academic training that is offered by master’s or PhD 
programs and the informal training that can be achieved by scientific conferences, 
symposia, summer schools, and similar meetings.

15.2  Neuroethics Infrastructures in Europe

15.2.1  Neuroethics Institutions

Universities in Europe are traditionally organized in faculties and departments. 
Within these larger structures there are institutions or chairs whose denominations 
commonly derive from their teaching portfolios, which are, however, often described 
in terms of traditional academic disciplines. Thus, it is not surprising that there are 
almost no institutions, chairs, or professorships that explicitly contain the term 
“neuroethics” or “ethics in neuroscience” in their names (given that there are no 
specific undergraduate degrees in neuroethics). The few exceptions that exist, such 
as the Oxford Centre for Neuroethics or the department of “Ethics in the 
Neurosciences” at the Jülich Research Center in Germany, are interdisciplinary 
platforms or small subgroups of institutes. On the face of it, there is a significant 
difference when compared to North America, where the number of academic cen-
ters devoted solely to neuroethics is higher.

Most neuroethics researchers with high publication output are based in the 
United States, followed by Canada, Great Britain, Germany, and Australia 

R.J. Jox and S. Müller



215

(Leefmann et al. 2016). There exist special neuroethics research centers or larger 
neuroethics research units. Some of the well-known examples are the Center for 
Neuroscience and Society, University of Pennsylvania (USA); the Mind, Brain 
Imaging and Neuroethics Research Unit, University of Ottawa; the Canadian 
National Core for Neuroethics, University of British Columbia; and the Neuroethics 
Research Unit, IRCM, Montréal (all Canada) (Leefmann et al. 2016).

Yet, this does not mean that there is no neuroethics research activity else-
where in the world, including in Europe (Fukushi et al. 2007; Greely et al. 2016; 
Erbguth and Jox 2017). As university professors and senior scholars are free to 
choose their topics of research, some of them indeed focus on neuroethics not-
withstanding their broader affiliations and teaching portfolios in bioethics, psy-
chiatry, cognitive psychology, neuroscience, criminal law, or practical 
philosophy. According to a recent bibliometric study on the authors of neuroeth-
ics journal publications on a global scale, the majority of neuroethicists work 
inside the institutional structures of either the biomedical sciences or bioethics 
(Leefmann et al. 2016). Only a minority is based in the traditional humanities 
and the social sciences (Leefmann et al. 2016). They predominantly have an 
academic background in neuroscience, psychology, or medicine, whereas 
researchers from philosophy, bioethics, and the social sciences are marginal in 
this field (Leefmann et al. 2016).

Europe also hosts a number of non-university research institutions, such as the 
Max Planck institutes, many of which are devoted to neuroscience and conduct 
excellent research. Yet, most of them have been reluctant to launch research on 
the ethical, legal, and social implications of neuroscience. Notable exceptions are 
the French National Institute of Health and Medical Research (INSERM) and the 
already mentioned Jülich Research Center in Germany.

The fact that European neuroethicists are usually embedded in non-neuroethics 
surroundings has both advantages and disadvantages. It may enable them to estab-
lish cross-links to other discourses in ethics, neuroscience, medicine, or law and use 
insights from these areas to approach neuroethics topics. Yet, it can also hamper the 
depth and speed of neuroethics research in Europe, put neuroethics scholars in a 
rather isolated situation, and prevent predictable career advancement due to this 
risky specialization within a more generalist research context.

15.2.2  Neuroethics Societies

A small meeting held in Asilomar, California, in 2006, led to the idea to launch a 
Neuroethics Society. The Asilomar attendees felt the need for such an organization 
to promote the kind of sustained interaction, learning, and critical discussion that 
will strengthen the field of neuroethics and draw new people into this field. In 2010, 
they aligned with the International Neuroethics Network (INN), an interdisciplinary 
group of scholars, scientists, clinicians, and other professionals who share an inter-
est in the social, legal, ethical, and policy implications of advances in neuroscience. 
Its mission is to promote the development and responsible application of 
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neuroscience through interdisciplinary and international research, education, out-
reach and public engagement for the benefit of people of all nations, ethnicities, and 
cultures. In 2011, the name of the Neuroethics Society was changed to the 
International Neuroethics Society (INS) in order to underline its outreach beyond 
the United States and Canada.

While this society is still largely influenced by North American scholars, its 
theoretical scope is global. There are, however, also European neuroethics orga-
nizations, both on a national and international level. In 2007, a European 
Neuroscience and Society Network (ENSN) was founded at the London School of 
Economics, funded by the European Science Foundation (http://www.kcl.ac.uk/
sspp/departments/sshm/research/ENSN/European-Neuroscience-and-Society-
Network.aspx). Its aim was to foster an interdisciplinary European network of 
social scientists, bioethicists, and neuroscientists working on the ethical, legal, 
and social aspects of neuroscience. The ENSN was directed by a steering com-
mittee consisting of representatives from Austria, Denmark, Estonia, Finland, 
Germany, the Netherlands, Norway, Portugal, Switzerland, and the United 
Kingdom, chaired by Professor Nikolas Rose from King’s College, London. The 
funding period for this network activity ended in 2012, but since then, the net-
work carries on its mission as the Neuroscience and Society Network (NSN).

The ENSN supported interdisciplinary discussions by organizing six inter-
disciplinary conferences, four workshops, and four “NeuroSchools” for early 
career scholars. The workshops and conferences, which were held in both 
Europe and North America, led to the publication of annual volumes in interna-
tional journals. Four key theme areas were investigated: (1) neuroethics and 
beyond (setting an agenda for Europe), (2) public health and the politics of the 
neurosciences, (3) neuroeconomies (markets, choice, and neurotechnologies), 
and (4) sources of the neurochemical self (consciousness, personhood, and 
difference).

The ENSN aimed specifically to develop an empirical social science research 
base, since many of the researchers involved stressed the importance of empirical 
scholarship rather than abstract speculation. The ENSN suggested that European 
researchers might be leaders in the development of an alternative research agenda 
(1) by building an empirical knowledge base about the use and context of modern 
neuroscientific technology, (2) by contributing to a realistic understanding of 
present and expected neuroscientific advances, and (3) by incorporating the 
methodological and analytic strengths of social science traditions into 
neuroethics.

An important result of ENSN activities was that it provided many researchers 
with a sense of academic community, which they often lack at their home institu-
tions, and helped them to overcome their isolation. Many long-lasting collaborative 
partnerships have resulted from these contacts, which have in some cases resulted in 
collaborative publications and research projects.

Another European-wide initiative that is more focused on the legal aspects of the 
neurosciences is the European Association for Neuroscience and Law  (http://www.
neurolaw-eanl.org). This society constituted itself in 2010 in Pavia, Italy, with 
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original participants from Belgium, Germany, Italy, Spain, and the United Kingdom, 
as well as Australia and the United States. It holds annual meetings and sometimes 
also summer schools for young scholars. The two existing European societies for 
bioethics, the European Society for Philosophy of Medicine and Healthcare 
(ESPMH) and the European Association of Centres of Medical Ethics (EACME), 
also offer platforms for the presentation of neuroethics research at their annual con-
ferences held in various locations throughout Europe, but they do not have specific 
neuroethics subsections or working groups.

In addition to these European societies, there are smaller organizations at the 
national or regional level. For example, there is the Italian society of neuroethics 
and philosophy in neuroscience (http://societadineuroetica.it), founded in 2013 
with its headquarters in Milan. It is highly active and organizes yearly confer-
ences in Padova, to which it also invites non-Italian neuroethicists from Europe 
and beyond (held in English and Italian). The society also awards prizes to 
renowned neuroethicists worldwide. Moreover, it organizes summer schools and 
workshops.

For the German-speaking countries (Germany, Austria, and Switzerland), the 
Academy of Ethics in Medicine (AEM) in Göttingen, Germany, founded a working 
group on neuroethics in 2015. This group, led by the authors of this article, meets 
twice a year and is about to conduct a questionnaire survey among neuroethics 
researchers in the German-speaking area, aiming to describe the state of neuroethics 
research, topics, methods, funding sources, and qualifications.

15.2.3  Neuroethics Publication Platforms

Scientific articles on neuroethics topics can be published in a wide variety of peer- 
reviewed journals in the areas of neuroscience, medicine, bioethics, philosophy, 
psychology, law, and the social sciences. According to the already mentioned bib-
liometric study, neuroethics articles tend to appear much more frequently in bio-
medical journals than in journals of the humanities or social sciences (Leefmann 
et al. 2016), except for topics related to philosophy of mind, legal studies, social 
neuroscience, and enhancement.

There are very few journals solely devoted to neuroethics, and those that exist are 
international but dominated by researchers from English-speaking countries: 
Neuroethics, published by Springer and founded in 2008 (impact factor 2015 of 
1.305), and the American Journal of Bioethics Neuroscience (AJOB Neuroscience, 
no impact factor), published by the Taylor & Francis Group and introduced in 2010. 
Another journal whose focus is a bit larger, but which also carries the term “neuro-
ethics” in its title is the Journal of Cognition and Neuroethics, a completely open 
access journal founded in 2013 that appears only online (no impact factor yet). All 
three of these journals, supplemented by the journal Biosocieties, are partner jour-
nals of the International Neuroethics Society. The Cambridge Quarterly of 
Healthcare Ethics recently announced that it will publish an annual issue called 
“Clinical Neuroethics.”
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In addition to various monographs on neuroethics and several large academic 
handbooks with comprehensive scopes (Illes and Sahakian 2011; Clausen and 
Levy 2015), the publisher Springer has recently launched a book series 
“Advances in Neuroethics,” edited by a transatlantic team of four neuroethicists 
from the United States, Canada, and Germany and supported by a diverse edito-
rial board with members from various continents (http://www.springer.com/
series/14360).

Interestingly, a search for internet blogs on neuroethics yields quite a large num-
ber of hits (Table 15.1). While short texts on neuroethics topics can also be found in 
neuroscience or bioethics blogs, there seems to be an active blogging scene specifi-
cally dedicated to neuroethics, which, however, is primarily led by US-based 
researchers.

Table 15.1 Active internet blogs with exclusive or predominantly neuroethics content (selection)

Name and web address (URL) Hosted by Frequency
The Neuroethics Blog
http://www.theneuroethicsblog.com/

Center for Ethics, 
Neuroethics Program 
at Emory University, 
USA

Weekly to daily

Neuroethics & Law Blog
http://kolber.typepad.com/

Prof. Adam Kolber, 
Brooklyn Law 
School, USA

Every few days

The Law and Neuroscience Blog
http://lawneuro.org/blog/

MacArthur 
Foundation Research 
Network, Vanderbilt 
University, USA

Every few weeks

Blog of the Oxford Uehiro Centre for Practical 
Ethics
http://blog.practicalethics.ox.ac.uk/neuroethics/

Philosophy Faculty, 
University of Oxford, 
UK

Every few weeks

Neuroethics at the Core: The Blog of the National 
Core for Neuroethics
https://neuroethicscanada.wordpress.com/

National Core for 
Neuroethics, 
Vancouver, Canada

Roughly every few 
months

Bioethics.net, blog posts neuroethics
http://www.bioethics.net/topics/neuroethics/

American Journal of 
Bioethics, USA

Every few months

NeuroEthicsWomen Leaders
https://neuroethicswomenleaders.com/

NEW Leaders, Karen 
Rommelfanger, USA

Every few weeks

News and views on what’s happening in the world 
of brain science, neuroethics, and education from 
the Dana Foundation
https://danablog.org/category/neuroethics/

Dana Foundation, 
USA

Every few months

Gruppo di neurobioetica. Le neuroscienze que 
amano l’uomo. Il blog
http://neurobioetica.blogspot.de/ (Italian)

UNESCO Chair in 
Bioethics and Human 
Rights, Rome, Italy

Every few weeks

Blog Menschen-Bilder: Mensch, Gesellschaft und 
Wissenschaft
http://scilogs.spektrum.de/menschen-bilder 
(German)

Spektrum, Stephan 
Schleim, Germany/
the Netherlands

Every few weeks to 
months
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15.3  Neuroethics Research

Having looked at some of the infrastructures that exist for neuroethics in Europe, we 
will now present a few examples of recent neuroethics research from this part of the 
world. Inevitably, this selection will be biased by personal knowledge, accessibility 
of information, and understanding of different European languages. There are also 
several previous summaries of neuroethics research from other European countries, 
such as Spain, Italy and France (Bonete 2013; Caffo 2013; Baertschi 2009).

In general, the fact that research in ethics is influenced by the underlying philosophi-
cal traditions of local cultures should be considered. As opposed to Asian philosophies 
and religions like Buddhism, Hinduism, Taoism, or Confucianism, Western philosophy 
largely originated in Europe and spread to other parts of the world via colonization, 
migration, and globalization. The dividing lines concerning philosophical and ethical 
approaches do not fall between Europe and America, but within Europe itself. The 
British Islands have an ethical tradition that is particularly distinct from the continental 
European one, being characterized mainly by utilitarianism. Similar tendencies can be 
found in Northern Europe (e.g., in Scandinavian countries, in the Netherlands).

In contrast, the western, eastern, and southern parts of the European continent 
have been influenced more by deontological ethics theories, Christian ethics, and 
hermeneutic approaches. Due to the English language, political history, and the 
commonwealth, the situation in North America and Australia has been impacted 
much more by British philosophical traditions than by continental European ones. 
The consequences can often be seen in bioethics debates and biopolitical regula-
tions. Some good examples are the different biopolitical laws concerning stem cell 
research, assistive reproduction techniques, or assisted suicide across Europe (Jox 
et al. 2013; Harper et al. 2014; Hovatta et al. 2010). This also holds true for neuro-
ethics. For example, a comparative questionnaire survey among Canadian and 
German neurologists has found much higher approval rates for withholding and 
withdrawing life-sustaining treatment in disorders of consciousness among Canadian 
neurologists than among their German counterparts (Kuehlmeyer et al. 2014).

Against this backdrop of different philosophical and ethical traditions, however, 
the recent developments of globalization, intensified scientific exchange, and 
researcher mobility have more and more blurred these lines. Nowadays, research 
topics, positions, and arguments in neuroethics are not so different between 
European and North American researchers. This will become clear as we discuss 
the most recent lines of research in European neuroethics.

15.3.1  Neuroethics Research in Great Britain

At the University of Oxford, the Oxford Centre for Neuroethics is engaged in neuro-
ethics research on the following topics: (1) cognitive enhancement; (2) borderline 
consciousness and severe neurological impairment; (3) free will, moral responsibil-
ity, and addiction; and (4) the neuroscience of morality and decision-making. 
Furthermore, the Oxford Centre for Neuroethics conducts applied neuroethics 
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research in other areas in light of input from practicing clinicians and scientists. 
According to their own statement, they plan to analyze technological advances as 
they occur and respond to ethical issues arising from basic and clinical neuroscience 
(http://www.practicalethics.ox.ac.uk).

15.3.2  Neuroethics Research in Germany

In Germany, the Federal Ministry for Education and Research (Bundesministerium 
für Bildung und Forschung, BMBF) is the primary funding organization for research 
projects on ethical, legal, and social aspects (ELSA) of the modern life sciences. A 
main goal is that the results of funded projects will serve as a basis for societal dis-
course, research and development, medical practice, and decisions made by politi-
cians and legislators.

The BMBF has been supporting ELSA research in a program-based manner 
since 1997. Current support amounts to around 4.5 million euros annually. 
Different lines of funding exist: “research projects,” “support for young research-
ers,” and “public discourse.” The BMBF generally supports interdisciplinary 
research in the format of joint research groups. Since 2006, research has often 
been developed in cooperation with international partners, among them notably 
Canada. Summer schools are funded to give young researchers the opportunity for 
interdisciplinary and international work and to promote network building. The 
funding for public discourse projects supports projects in schools, in the general 
public, or online in order to raise public awareness and inform people about neu-
roethics issues.

Since 2004, some of the funded ELSA projects have focused on the impact of the 
modern neurosciences on society. The following national but interdisciplinary 
ELSA research projects have been funded in the area of neuroethics: (1) chances 
and risks of neuroenhancement; (2) philosophical, ethical, and legal issues of 
dementia; (3) ethical and social issues of neuroplasticity; and (4) prenatal, predic-
tive, and presymptomatic diagnosis of neurodegenerative disorders.

Furthermore, several neuroethics summer schools were funded, focusing on top-
ics such as the genome and the brain, Alzheimer’s dementia, neuroenhancement, the 
impact of the neurosciences on psychiatry, the mechanization of the brain, the per-
sistent vegetative state, deep brain stimulation and personal identity, and neuroim-
aging and neuromarketing (http://www.gesundheitsforschung-bmbf.de/de/5590.
php). Many of these summer schools have impacted the field via seminal journal 
articles, special issues of journals, or edited book volumes (Jox et al. 2012).

Finally, two discourse projects with young people were performed on neuroen-
hancement and the chances and risks of the modern neurosciences.

15.3.3  International Collaborations for Neuroethics Research

In 2007, a trinational neuroethics research initiative was started by Germany, 
Finland, and Canada. Five bi- or trinational projects, respectively, were funded 
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by the national state funding organizations of the respective countries (BMBF 
for Germany, the Academy of Finland, and the Canadian Institutes of Health 
Research (CIHR)). These projects investigated ethical, legal, and societal issues 
on the following topics: (1) neuroimaging, (2) deep brain stimulation, (3) chronic 
disorders of consciousness, (4) intersubjectivity, and (5) neuroenhancement.

In 2015, a call for proposals for “European Research Projects on Ethical, Legal, 
and Social Aspects (ELSA) of Neuroscience” was published within the European 
program “ERA-NET Neuron.” This is a collaboration of funding organizations 
across Europe, Israel, Turkey, and Canada, which set out to promote basic, clinical, 
and translational research in disease-related neuroscience in order to find better 
treatments for diseases of the brain and the nervous system. For the first time since 
its initiation in 2003, this initiative decided to fund ELSA research focusing on the 
neurosciences. The call for funding published in 2015 targeted researchers in many 
European countries, among them Germany, Belgium (Wallonia), Finland, Spain, 
and Portugal, as well as Canada.

The aim of the call was to facilitate multinational, collaborative research projects 
that address important questions regarding ethical, philosophical, legal, and socio-
cultural aspects related to neuroscientific research and recent advances in the field. 
Five projects are currently receiving funding (for more details about the projects, 
see http://www.neuron-eranet.eu/en/630.php):

 1. Enhancing the Informed Consent Process: Supported decision-making and 
capacity assessment in clinical dementia research.

 2. The Integration of cross-disciplinary research in Neuroscience and social sci-
ence—a methodological case study on economic policies and the neuroscience 
of agency (INSOSCI).

 3. Intelligent Neuro-Technologies Restoring Functions of Action and 
Communication: an Evaluation Study (INTERFACES, www.bci-ethics.de).

 4. Psychiatric Neurosurgery—Ethical, Legal, and Societal Issues (PNS, https://
mindandbrain.charite.de/).

 5. Ethical and Legal Framework for Predictive Diagnosis of Alzheimer’s Disease 
Quality of Life of Subjects at Risk and their Close Others (PreDADQoL).

The principle investigators of all projects are affiliated with German institutions. 
The authors of this paper are the principle investigators on two of these projects 
(Ralf Jox: INTERFACES, Sabine Müller: PNS).

15.3.4  Ethical Research Within the Human Brain Project (HBP)

The Human Brain Project (HBP) is a highly ambitious flagship project funded by 
the European Union (https://www.humanbrainproject.eu/2016-overview). It aims to 
put in place a cutting-edge, information-and-communications-technology-based 
scientific research infrastructure for brain research, cognitive neuroscience, and 
brain-inspired computing. The project promotes collaboration across the globe and 
is committed to driving European industry forward.
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The Human Brain Project includes social and ethical research on its potential 
risks, because it recognizes that these risks have to be addressed in an open and 
transparent manner—preferably a long time before they materialize. To accomplish 
that, the HBP has installed the HBP’s Ethics and Society Program (SP 12), which 
will use 3% of the project’s budget. The HBP Ethics and Society Subproject explores 
the project’s social, ethical, and philosophical implications. It promotes engagement 
with decision-makers and the general public, fosters responsible research and inno-
vation by raising social and ethical awareness among project participants, and 
ensures that the project complies with relevant legal and ethical norms.

15.4  Neuroethics Research Training

15.4.1  Formal Academic Degree Programs

As neuroethics is not yet an established field of academic activity, it is not surprising 
that the number of specific training programs is still small. As with every new and 
emerging field of research, the pioneers come from different disciplines and have 
various background qualifications. In the already cited bibliometric study, Leefmann 
et al. found that 40% of the authors of neuroethics articles had a background in 
medicine, 24% were trained in psychology or the neurosciences, while rather few 
had a background in philosophy or ethics (Leefmann et al. 2016).

And yet, 17% of neuroethics authors had a double qualification or some additional 
training in philosophy or ethics. Depending on the kind of research and the method-
ological approach, neuroethicists may need more competencies in philosophy, social 
sciences, law, neuroscience, or medicine. Therefore, it seems that the field is currently 
open to graduates from all of these (and even more) diverse academic camps. The 
neuroethics newsletter “Brainstorm” that appears every few weeks includes a highly 
recommendable section where neuroethics scholars reflect on their career paths and 
give suggestions to young scholars (http://www.ircm.qc.ca/LARECHERCHE/axes/
neuro/neuroethique/Pages/Groupe.aspx?PFLG=1033&lan=1033).

Since the overlap between neuroethics and bioethics is relatively large, bioethics 
is often the preferred academic route (e.g., a masters of arts). Good bioethics or 
medical ethics master’s courses will also encompass neuroethics topics, some of 
which may have special tracks with the option to concentrate on neuroethics. With 
the rise of specific neuroethics institutes at universities, there are even some specific 
neuroethics training programs developing. Interestingly, the only neuroethics mas-
ter’s program proposed by the European Commission’s website on learning oppor-
tunities and qualifications in Europe is in Belgrade, Serbia. It is a 1-year program 
that is taught in Serbian and costs € 2500 (http://ec.europa.eu/ploteus/en/content/
neuroethics-2). In addition, the Berlin School of Mind and Brain offers a master’s in 
“Mind and Brain” that combines philosophy and neuroscience (http://www.mind- 
and- brain.de/master), as does the Munich Graduate School of Neurosciences (http://
www.gsn.uni-muenchen.de/index.html). Renowned neuroethicists, however, often 
recommend following traditional disciplinary training first, before adding another 
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qualification or specializing more in neuroethics (see http://neuroethics.upenn.edu/
career-corner/).

In contrast to the undergraduate and master’s level of education, there are more 
and more opportunities to do a PhD in neuroethics. Basically, every academic center 
with stable activity in neuroethics offers PhDs in that area. This does not mean, how-
ever, that these PhDs are embedded in structured PhD programs with an exclusive 
focus on neuroethics. Examples of structured PhD programs in Europe are the doc-
toral programs of the already mentioned interdisciplinary neurophilosophy schools in 
Berlin and Munich, Germany. A similar program is hosted by the University of Pavia 
in Italy (http://www.iusspavia.it/dott.php?id=18#.WA5up_mLTak).

15.4.2  Conferences and Courses

Young scholars who want to qualify in neuroethics do not need to undergo formal train-
ing in that specific field, but they will often choose formal qualifications in traditional 
fields and further specialize by attending summer schools, workshops, conferences, or 
other meetings about neuroethics. Here, they can choose from a range of options.

With regard to scientific conferences, there is the annual conference of the INS, 
which has so far always taken place in the United States, often attached to the meet-
ing of the Society for Neuroscience. The INS conference usually lasts 1–2 days and 
offers a range of different formats, from poster presentations and flash talks to ple-
naries and roundtables. Another conference series that began in 2009 in Halifax, 
Canada, is called “Brain Matters.” It is not tied to an academic society but has been 
drawing a multiprofessional group of neuroethicists to almost yearly conferences in 
Montreal, Cleveland, Vancouver, and Scottsdale, Arizona.

Another regular conference that is a bit smaller in size, but is attended by senior 
experts in the field, always takes place in Europe: the conference of the Neuroethics 
Network organized by Thomasine Kushner and Yves Agid, sponsored by Cambridge 
University Press and the Paris Brain and Spine Institute (Hôpital Pitié-Salpetrière). 
The 2–3-day conference is always held in June in Paris (http://www.icmbioethics.
com). We have already mentioned the annual conference of the Italian Society for 
Neuroethics and Philosophy of the Neurosciences in Padova and the Neurolaw con-
ferences of the European Association for Neuroscience and Law. In Portugal, the 
Catholic Institute of Bioethics of Porto organized its second international confer-
ence on neuroethics in 2016 (http://www.bioetica.porto.ucp.pt/icone).

In addition to large conferences, there are smaller meetings and training schools 
for young academics, also in Europe. The BMBF, for example, funds 1-week sum-
mer and winter schools on bioethics for 10–20 young academics from mostly 
European countries. In this context, there have been meetings on various neuroeth-
ics topics, such as the vegetative state, cognitive enhancement, pediatric neuroen-
hancement, neurotechnologies, the genome and the brain, Alzheimer’s dementia, 
personal identity, neuroimaging, and neuroeconomics (http://www.
gesundheitsforschung- bmbf.de/de/5590.php). In Italy, the University of Padova 
often hosts neuroethics study days and summer schools (http://societadineuroetica.
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it/sine-formazione-convegni.html). Another European venue that frequently hosts 
bioethics workshops (including neuroethics workshops) is the Brocher Foundation 
on the shores of Lake Geneva (Lac Léman) in Switzerland (http://www.brocher.ch). 
Individual meetings for young academics have recently been held in Marseille, 
France (http://neuroethics2016.sciencesconf.org/); Zurich, Switzerland (http://
www.bmel.uzh.ch/en/med/events-news/events/neuroethics.html); and Berlin, 
Germany (http://www.nncn.de/en/news/events/pdfs/winterschuleflyer).

We are convinced that the vivid neuroethics scene in Europe will develop fur-
ther and gradually also find its way into academic institutions, because the rapid 
development in many neuroscientific areas raises many new ethical issues. The 
emerging field of neuroethics will, according to our view, benefit most if scholars 
from all parts of the world, especially Europe and North America, work together 
and meet and exchange their ideas.
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16Neuroethical Engagement 
on Interdisciplinary and 
International Scales

John R. Shook and James Giordano

Abstract
After a decade of growth and development, neuroethics as a defined discipline is 
establishing domains of inquiry and action, a defined canon, and set(s) of practices. 
Neuroethical address and discourse must engage the realities forged and fostered by 
brain science no matter where they emerge and deliberate upon neurotechnological 
applications on the international scale. The invention and application of neurotech-
nologies are raising questions of ethics, to be sure. Neuroscientific innovations are 
also altering and challenging how we regard ourselves as moral beings worthy of 
ethical standing. Neuroethical investigations, at the empirical levels of experimental 
research and clinical application or the philosophical levels of exploring moral 
capacities or ethical issues, concern ideas of what it means to be human and ideals 
of humanity-wide importance. As a discipline and in practice, neuroethics must 
heed the subjective realities of the people who take part in neuroscientific research 
and therapy. No single method could do justice to understanding ourselves as per-
sons, nor could any single country monopolize the meaning of self-identity and 
self-worth. Therefore, neuroethics must become “disciplined” to be realized as 
genuinely intercultural, as well as thoroughly interconnected. We find that these 
goals and tasks are already being achieved through multidisciplinary and multina-
tional networked teams that conduct collaborative inquiries in specific areas of both 
local and global concern. These teams deserve attention and appreciation as exem-
plars for future disciplinary progress in neuroethics.
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16.1  Neuroethics: Becoming a Discipline

The establishment of neuroethics as an emerging field initially suggested its 
categorization as yet another domain of applied bioethics. The fast growth of the 
field in recent years has involved extensive multidisciplinary enterprises. 
Neuroethics is developing foci that while based, at least in part, upon longstand-
ing philosophical questions and issues important to bioethics at large takes some-
thing of a unique perspective, given the way that neuroethics is inextricable from 
the neural and cognitive sciences (Giordano 2010, 2014). Bioethics has struggled 
to transcend its American matrix, with much success. If bioethics will no longer 
be simply an “applied ethics,” how could neuroethics be confined in that manner? 
Going further, we anticipate that neuroethics should become a disciplinary field in 
its own right.

We are observing, and describing in this chapter, the sorts of neuroethical 
research that relieve neuroethics from the status of an applied subfield. The only 
possible proof that neuroethics should prioritize interdisciplinary and international 
dimensions is to point out the demonstrably admirable research energizing much of 
neuroethics and guiding its development. Neuroethics was never going to be delim-
ited by a few older disciplines, a couple of cultures, or any single country’s ethics. 
There is no paradox inherent to the idea that the fulfillment of a multidisciplinary 
and multinational field of inquiry can eventually result in a new discipline. (Most 
other disciplines were birthed from that kind of heritage.) We have no deductive 
argument dictating that future. It is not inevitable. However, if our observations are 
sound, that disciplinary development and destiny for neuroethics seem probable.

The ethical centrality of the person serves as a primary illustration of this devel-
opment. Bioethics had to presume much about the locus of moral value in the “per-
son” and had to compare moral and legal views on personhood from established 
professions (e.g., medicine and law primarily), in order to manage conflicts among 
inflexible principles respecting persons. Neuroethics need not be so subordinate to 
such encumbrances. The biological, psychological, and anthropological nature of 
the individual, and the cognitive bases for the agency and responsibility that are 
expected of persons, are matters for ever-deepening study. How and why people 
become capable of moral judgment, and come to expect dignity and respect, are 
matters amenable to empirical inquiry in tandem with ethical insight.

Transcendent, trans-historical, and essentialist notions of personhood can retreat 
to their proper scale as important constructs that are embedded in socio-cultural 
contexts. That sort of context does not reduce those ideas to hollow words or super-
ficial vanities. Understandings of persons, their moral features, and their ethical 
values are realizable in those instances in which they develop and establish their 
effectiveness in the world. In fact, they are so real that the social and life sciences 
can simultaneously investigate their many dimensions and implications. Neuroethical 
inquiry and discourse will not (and arguably should not) seek to duplicate the pur-
suits of other disciplines, but it will borrow investigational methods and background 
knowledge as needed for its more specific areas of concern. Along the way, neuro-
ethical address must assume a responsible stance toward the ethical standards it will 
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uphold. That responsibility cannot be left to any country’s laws or one culture’s 
traditions. As one of us (Giordano) has affirmed

[R]esearch is being conducted—and highly scrutinized—in a number of developing and 
non-developed countries. Moreover the contexts of such research are changing. Thus, there 
is a need to address not only nations and cultures' needs, values and mores, but those ethical 
ideals and systems that are operative in the countries and cultures in which said research is 
being undertaken. So, while it is important to ensure that research is conducted ethically, an 
equally—if not more—important question is “by which ethical standards?” (Giordano 
2013: 3).

To be sure, neuroethical discourse has never been bereft of ethical standards. As 
a field, neuroethics could easily become “disciplined” in a rigid manner, by incor-
porating mechanical application of self-standing ethical rules in relation to sterile 
clinical scenarios involving objective physiological interventions for measured ther-
apeutic outcomes. Translatable neuroscience can take center stage, and neuroethical 
debates would shift from technique to technique as they are envisioned and put into 
practice. Hopefully, neuroscientific discoveries and neurotechnological inventions 
will “translate” in a practical sense into health-care diagnostics and treatments, and 
perhaps into consumer applications as well. But their ethical implications must 
“translate” in a second sense—an ethical sense. It is an ethical question to ask how 
those advances may be compatible (or not) with the values, self-conceptions, and 
life plans of intended recipients, and other members of society.

Any neurological intervention, no matter how medically impressive, should also 
be ethically acceptable, especially to those who will be most deeply affected. 
Medical ethics, and bioethics more generally, have held biomedical advances to 
high ethical standards, and neuroethical analyses can do no less. All the same, such 
expectations remain external to the patient’s own moral sensibilities, and indifferent 
to an individual’s unique perspective on what it means to be that particular person. 
Ethical principles apply to persons, and should aim to protect persons, in a generic 
fashion; it suffices to be classified as a person in order to be covered by those prin-
ciples. How any individual may happen to personally exemplify personhood and 
live one’s life as a special self are just details, largely irrelevant to the universal 
rights and rules for all people. Human rights and fundamental laws should apply to 
all persons equally, without regard for individual differences.

As persons, however, we each discover and shape our individuality in our own 
ways, through the social and cultural resources accessible to us. No one tries to be 
an individual in the abstract; each person’s own sense of individuality, along with 
one’s sense of self and self-worth, is precious and irreplaceable. Bioethics need not 
deny these matters, but neuroethics has an extra responsibility to them. Neuroscience 
and neurotechnologies, by centering on neurological functions, more easily affect 
and potentially impact the ways people experience being themselves. There is no 
need to embrace a dualism of body and mind, or to reduce the ‘self’ or ‘individual-
ity’ to the brain, in order to grasp how the brain is not just another organ of the body. 
A brain working better is not just a better-working brain. An individual’s subjective 
world is also potentially at stake.
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Walter Glannon of the University of Calgary and Nir Lipsman of Toronto Western 
Hospital have explored the medical case of an accountant receiving successful deep 
brain stimulation, illustrating the primacy of the subjective perspective:

Any perceived threat the device poses to the accountant’s experience of control is more acute 
than how people with cardiac arrhythmias such as atrial fibrillation might perceive implanted 
pacemakers or defibrillators. Unlike these other devices, DBS can directly modify mood and 
behaviour by directly altering the neural bases of unconscious and conscious mental states. 
The fact that a functioning DBS system modulates his brain and mind at the unconscious 
level, and that he becomes consciously aware of the system and its effects on his mood only 
when it malfunctions, reinforces the idea that he may have only limited ability to control his 
mental states and how they issue in his actions (Lipsman and Glannon 2013: 468).

Neuroethical inquiry must ask—and try to answer—questions of how experi-
ments and treatments affecting the brain translate into that subjective world, a per-
son’s self-conception, and each individual’s own values.

We propose that the future of neuroethical engagement on interdisciplinary and inter-
national scales will track and enhance the capacity to ensure than neurological advances 
can “translate” for all people. Only highly selective illustrations of this view can be 
gathered here, and we regret that citations are limited to English- language writings (but 
see Buniak et al. 2014; Darragh et al. 2015; Martin et al. 2016; Becker et al. 2017). Yet, 
we find that even this brief survey reveals a degree of useful subcategorization for areas 
of neuroethical investigation. Those subordinate areas, we believe, can help to integrate 
what may otherwise appear to be distantly related inquiries.

16.2  Persons as Research Participants  
and Individual Subjects

In 2002, the year that “neuroethics” was thrust into the academic spotlight, a special 
issue of the journal Brain and Cognition was devoted to this new discipline. The 
opening editorial by Judy Illes and Thomas Raffin (2002) surveyed the papers in 
this issue, noting how they cover ethical challenges in both basic and clinical 
research. Topics addressed included protecting human research subjects, patient pri-
vacy, communicating diagnostic findings, adequately interpreting findings from 
new brain imaging techniques, revising views of cognitive functioning as findings 
are interpreted, forming prognoses and predictions for patients, raising hopes about 
cognitive enhancements, and counseling patients about making meaningful and 
informed choices.

These and related topics still form much of the core of neuroethical focus, and 
rightly so. Like bioethics, neuroethics must support a robust and proactive stance 
toward safeguarding medical information, and minimizing risks of experimental 
research. Diagnostics about one’s neurological and cognitive functioning are among 
the most sensitive and private types of medical information, perhaps only compa-
rable to one’s genetic information (Heinrichs 2012). Deep brain stimulation has 
rightly received intense ethical scrutiny. The emergence of transcranial stimulation 
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deserves the same level of scrutiny (Rossi et al. 2009; Horvath et al. 2013). Research 
participants must receive due protection as subjects by the medical and legal fields. 
That proactivity must extend to the “subjective” realm of the first-person standpoint 
in lived experience, if there is to be a fully disciplinary neuroethics. The moral prob-
lems and questions of ethics that flow from the stages of cutting-edge research and 
clinical application amply illustrate central neuroethical concerns for the meaning 
and morality of neurotechnologies as viewed by subjects themselves.

After moving from Stanford to develop the National Core for Neuroethics at the 
University of British Columbia, Illes has continued to guide investigations into 
needed engagements between implementations of novel neurotechnologies and 
analyses of their ethical implications. These investigations can remedy the tendency 
to overlook the individuality of participants, and their subjectivity, while focusing 
on technical soundness. For example, Illes and coauthors have surveyed debates on 
neuroimaging, finding that those debates do not take much interest in individual 
subjects and their personal histories:

As reviewers frequently note, fMRI studies in this area often include patients with different 
clinical symptoms, disease subtypes, ages of onset, illness duration, severity of symptoms, 
medication status (including dosage and side effects), comorbid conditions, and substance 
abuse histories. Since it has been shown that these factors are related to brain functioning, 
uncontrolled variation of these factors may well compromise the internal validity of studies. 
Sample heterogeneity, thus, constitutes a serious threat to the knowledge value of studies in 
this area (Anderson et al. 2012).

The neuroethics team led by Eric Racine at the Institut de recherches cliniques 
de Montréal, associated with the Université de Montréal and McGill University, has 
raised similar concerns about neuroimaging practices in Canada (Deslauriers et al. 
2010). Racine’s team has also examined the procedures for obtaining and insuring 
informed consent for neuroimaging research in Canada. They reported:

There appears to be significant variability and inconsistency in important areas in 
neuroimaging research such as risk reporting and the management of incidental findings. 
For example, we found evidence of substantial between-site and within-site variability in 
the strategies approved to handle incidental findings. There were also significant variations 
in the disclosure of risks associated with MRI and fMRI consent forms, especially with 
respect to psychological risks and risks associated with dizziness, discomfort, stress, and 
fatigue. We also encountered a few [consent] forms where the risks of MRI were down-
played (e.g., “no-risk” statements) and incidental findings were described as a benefit 
(Palmour et al. 2011: 5).

Downplaying risks, especially where no regard is shown for a participant’s medi-
cal history or current state of health, must raise serious concerns in any country.

The matter of incidental findings is also concerning; the variability found within 
Canadian research is not uncommon. Divergent views among researchers are also 
found within the medical community in Japan, according to an investigation by 
Misao Fujita, of the Uehiro Research Division for iPS Cell Ethics at Kyoto 
University, and her colleagues at Kyoto, and the University of Tokyo (Fujita et al. 
2014). Illes and colleagues at the University of British Columbia and the Stanford 
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Center for Biomedical Ethics agree that neuroimaging researchers themselves 
express concerns about adequate clarity and availability of ethical guidance about 
incidental findings (Borgelt et al. 2013; see also Kehagia et al. 2012; and Brosnan 
et al. 2013).

A survey of numerous countries, conducted by a team composed of specialists at 
various UK institutions such as the Royal Free Hospital NHS Trust, SFC Brain 
Imaging Research Centre at the University of Edinburgh, and Imperial College 
Healthcare NHS Trust, further confirmed this absence of standardization across all 
types of medical imaging. A key recommendation of their report was that “dis-
course of national and international practice is required in the light of existing legal 
and ethical frameworks to develop robust and practical guidelines for both research 
centres and ethics committees considering proposals for imaging research” (Booth 
and Boyd-Ellison 2015: 462). Members of that team, notably Thomas Booth and 
J. M. Wardlaw, have coauthored further work pursuing the ethical ramifications of 
discovering and reporting incidental neurological findings (Wardlaw et al. 2015; 
Ulmer et al. 2013).

16.3  Subjects as Relational

Due ethical concern for each subject’s individuality and personal values is entirely 
consistent with ample recognition of membership in a group category. Cordelia 
Fine, at the University of Melbourne in Australia, focuses on the dangers, and 
opportunities, of studies of neurological similarities and differences that are puta-
tively relevant to gender (Fine 2013). Fine has also teamed with coauthors in the 
UK, USA, and Switzerland to formulate guidelines for conducting and interpreting 
neuroimaging relating to sex/gender studies (Rippon et al. 2014). Cultural and reli-
gious heritage are further contexts in which due sensitivity to an individual’s back-
ground and priorities is essential (e.g., Semrud-Clikeman and Bledsoe 2014). Wael 
Al-Delaimy, at the Division of Global Health of University of California, San Diego, 
sets out a valuable perspective for neuroethics:

Western secular philosophy can direct ethical questions to standard ethical concepts of 
autonomy, beneficence, nonmaleficence, and justice, but other traditional non-Western 
populations may require evaluations of ethical questions from the specific contexts of their 
faith and culture. The religion of Islam with more than 1.3 billion followers worldwide is 
the second largest after Christianity and a unique global subpopulation. New intrusive 
technologies or instrumentation such as fMRI are likely to have ethical and religious 
implications for this large percentage of the world population because such technologies 
may also offer insight into the process of consciousness, spirituality and thought 
(Al-Delaimy 2012: 510).

An appreciation for the special circumstances and psychological consequences 
inherent to neuroimaging small children should also have an important place in 
research neuroethics (Shechner et al. 2013). Children are simultaneously neurologi-
cal subjects and developing subjective mentalities. Ilina Singh, professor of 
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neuroscience and society at the University of Oxford, has led interview sessions 
with these patients. She reports that

[It] is not the case that encounters with neuroscience discourse or technologies necessarily 
lead children to construct neurological subjectivities. Rather, children are seen to be active 
and creative participants in discursive power negotiations among social, biological and 
technological forces. Throughout these negotiations many children sustain a resilient sense 
of self and agency, perhaps because the embodied experience of moral struggle over self- 
control outweighs reductive explanations for behaviour that they may hear from adults 
(Singh 2013: 825).

Adults can be vulnerable subjects, no less than children. However, classifying 
“vulnerability” can obscure ethical problems. Eric Racine’s team has called into 
question the usual attribution of vulnerability by biomedical ethics according to 
diagnosed condition. Such subjective vulnerability is largely due to a host of indi-
vidual factors relevant to one’s capacity to meaningfully participate in treatment 
decisions (Bracken-Roche et al. 2016). Joining in additional inquiry to the ethical 
issues of informed consent is a number of senior neuroethicists: Joseph Fins of 
Cornell University, Paul Ford of the Cleveland Clinic, and Walter Glannon at the 
University of Calgary in Canada. They rightly emphasize that subjectivity is rela-
tional and contextual as experienced and lived by the individual, and they propose 
that respecting patient vulnerability should share those features (Bell et al. 2014; 
see also Ford 2009). Fins has warned against a neuroethics that would be as static 
and flat as the fMRI scans driving so much of neuroscience toward depersonalized 
dogmas about brain functioning. His 2008 declaration still rings true: “Neuroimages 
are not in fact transparent, they are reflective” (Fins 2008: 50). How brain scans 
are interpreted says far more about what those who interpret scans are prepared to 
see, than what subjects’ brains are actually doing. Fins’s cautionary words 
continue:

“I for one want to stay practical—as a physician and medical ethicist—and work in the 
service of patients who have been historically marginalized. I will leave the speculative 
work to the non-pragmatists. If we confine ourselves to the instrumentality of research or 
clinical applications of our work—avoiding the more speculative domains—I believe we 
will be better able to manage developments in our field and not be distracted by rhetoric 
and ideology, which can become powerful barriers to meeting a dire clinical need (Fins 
2008: 50).

If neurological and psychiatric patients are to be regarded as subjects in the dou-
ble sense as being subject to research and treatment agendas, while trying to live 
their subjective lives with meaning, then neuroethical analyses and guidance of this 
reality carry special ethical responsibility indeed. That responsibility is surely dis-
tributed everywhere that neurological research is fostered and applied. Herein, we 
suggest an initial division of labor into “research neuroethics” and “interrogative 
neuroethics.” A third mode of neuroethics, “interoperable neuroethics,” is then 
tasked in a later section with communicating with other areas of scientific and social 
knowledge and application.
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16.4  Research Neuroethics

To analyze what is happening in exploratory and experimental research, where hopes 
for neuroscientifically based treatments are translated into therapeutic and rehabilita-
tive regimens, it becomes important to understand the motivations and priorities of the 
people involved. Research neuroethics takes the research context and the methodical 
work of researchers as its field for targeted inquiries. For some novel application of 
neuroscience and its technologies (i.e., neuroS/T), the development and availability of 
neuroS/T research can be queried and assessed at many levels (Giordano 2015, 2016). 
These levels include a range of questions about research ethics:

How do people experience the neuroS/T research regimen as its subjects, from their 
personal perspective?

How do people assess this neuroS/T research for themselves, in terms of their medi-
cal needs and health priorities?

How do people express their disagreements among each other about prioritizing 
this, and similar types, of neuroS/T research, assemble into health-related inter-
est groups, and justify their respective standpoints?

How do allied disciplines (e.g., medicine, psychiatry) assess the potential of this neuroS/T 
research for meeting therapeutic needs, with due regard for priorities expressed by 
interest groups, ethno-cultural populations, and (if any) broader social consensus?

How do other professions (e.g., law) and institutions (e.g., churches, government 
agencies) assess the conduct and implications of neuroS/T research in terms of 
the values and norms they presume and uphold?

How has the development of this neuroS/T research, and the brain science that 
undergirds it, been evaluated by standards of research risk assessment, respon-
sible innovation, genuine social need, and justice for members of society?

How is society in general assessing the progress and impact of this neuroS/T 
research on people’s lives, according to its customary values, cherished ideals, 
and established laws?

Research neuroethics must be entangled with intensely personal health needs in 
the context of individual life plans, on the one side, and with broadly social capaci-
ties for the public understanding and assessment of medical information on the 
other. It will share a great deal with the settled standard of research ethics in general 
and will encourage professional conduct in all research settings. Research neuroeth-
ics will also work closely with behavioral ethics on the more individual level and 
with social ethics on broad(er) levels. A second mode of neuroethics, interrogative 
neuroethics, more closely investigates what individuals presently think about new 
neuroS/T and the ways that such innovations can be clinically implemented.

16.5  Interrogative Neuroethics

To better anticipate what is happening in research laboratories and clinical settings 
as the need for neuroscientifically based treatments is translated into therapeutics, 
the experiences, motivations, values, and priorities of the people involved must be 
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understood. Interrogative neuroethics takes the social context and peoples’ settled 
views as its field for targeted inquiries. Here, for any novel neuroS/T development 
and availability, key questions include:

How do people experience the application of this neuroS/T, in the ongoing course 
of their lives?

How do people assess this neuroS/T’s value for themselves, in terms of their health- 
care needs and their stable self-conceptions and values?

How do people express their disagreements among each other about this neuroS/T’s 
value, form health-related interest groups, and justify their respective 
standpoints?

How do related disciplines (e.g., medicine, psychiatry) developing and utilizing this 
neuroS/T assess its capacity for respecting and supporting individuals as per-
sons, with due regard for their membership in interest groups and/or social iden-
tity with an ethno-cultural population?

How do other professions (e.g., law) and institutions (e.g., churches, governments) 
assess neuroS/T’s use in terms of the values and norms that those professions 
presume and uphold?

How has the application of this neuroS/T, and the brain science upon which it is 
based and derived, been evaluated by scientific and clinical participants for 
responsible innovation, genuine social need, and justice for members of 
society?

How is society, in general, assessing neuroS/T’s impacts on people’s lives, accord-
ing to customary values, cherished ideals, and established laws?

Answers to these questions possess great significance and serve as a vital resource 
for more expansive deliberations about the potential and actual impact of neuroS/T 
on the needs and priorities of patients and their families, clinical care providers, 
health-care institutions and systems, public interest groups, and government agen-
cies. In turn, well-informed and comprehensive policy formulations and implemen-
tations that guide and sustain support for research and use of neuroS/T should take 
these deliberations into careful consideration.

When ethical concerns need to be raised for consideration, interrogative neuro-
ethical methods do not impose normative principles, for interrogative neuroethics 
wields none. Rather, familiarity with the moral values held by this or that sector of 
society, or society as a whole, allows an interrogative neuroethics to relay that fur-
ther (and deeper) ethical dialogue is needed. Surveying attitudes and expectations 
about brain modifications can disclose both aversions and approvals toward neuro-
technological advances.

Peter Reiner of the National Core for Neuroethics, at the University of British 
Columbia, and colleagues have sampled views among physicians and the public 
about brain stimulation, cognitive enhancement, and related neuroS/T (Fitz et al. 
2014; Cabrera et al. 2015; see also Franke et al. 2014). Consumer demand for phar-
maceuticals that supposedly enhance mental acuity and stamina is also worthy of 
close monitoring. Studies of college students around the world—typically con-
ducted by teams comprised of experts in mental health, public health, 
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pharmacology, and bioethics—are a notable category (Sattler et al. 2013; Singh 
et al. 2014; Maier et al. 2015; Schelle et al. 2015; Jensen et al. 2016). Elisabeth 
Hildt (then at the University of Mainz) worked with Andreas Günter Franke, of 
Mainz University Medical Center, on a qualitative study discerning why and how 
students seek academic advantage within the complex context of life’s many pres-
sures and challenges (Hildt et al. 2014). Interrogative neuroethics may even select 
an entire nation for study, as neuroethicist Arlene Salles undertook for Argentina 
(Salles 2014). How constituencies understand what neuroS/T can do, and how they 
evaluate any types of use by their own priorities, are the primary areas of interest for 
interrogative neuroethics.

A survey led by Jens Clausen (Institute for Ethics and History of Medicine, 
University of Tübingen) and Femke Nijboer (Human Media Interaction, University 
of Twente) further illustrates the interrogative approach. Clausen and Nijboer 
assessed answers from 145 respondents at an international Brain-Computer- 
Interface (BCI) conference, concerning terminology and definitions for BCI, mar-
ketability of BCI technologies, ethical aspects of BCI research and application, and 
perceived urgent matters about BCI (Nijboer et al. 2013).

Interrogative neuroethics easily integrates with issues of research neuroethics. 
Experimental diagnostic techniques may yield ambiguous gauges of neurological 
impairment, so estimates on degrees of cognitive functioning must be paired with 
clinical and family judgments about patient decision-making and quality of life. For 
example, a group of medical ethicists and physicians in Canada are pursuing projects 
to query the role of neuroimaging in determining awareness and sentience after 
severe brain injury, providing for patient participation in decisions, and explaining 
neurological prognostications to families (Weijer et al. 2014).

Perhaps the disciplinary extent of neuroethics could halt here, where research 
neuroethics and interrogative neuroethics are entwined. However, we envision addi-
tional territory to cover. That territory has been described by members of the 
Presidential Commission for the Study of Bioethical Issues, who in their 2014/15 
Gray Matters reports, posited a greater ethical burden—and responsibility—evoked 
by the brain sciences. Summarizing those reports, neurologist and Commission 
member Stephen Hauser published a paper entitled What ethics integration looks 
like in neuroscience research. As might be anticipated given the growth of both 
neuroscience and neuroethics, Hauser’s expectations for interdisciplinary collabo-
ration on far-ranging neuroethical issues are even more comprehensive than the 
territory covered by the 2002 special issue of Brain and Cognition on neuroethics. 
Hauser states:

Ethics integration entails collaboration between researchers and ethics professionals to 
acknowledge and understand the societal and ethical issues and implications of their work. 
Integration should equip scientists to recognize and address ethical issues as they arise, and 
ethicists to understand the science and technology with which they engage (Hauser 2014: 623).

These expectations are reasonable, in our view, but how should those more 
extensive collaborations proceed? The next section surveys some neuroethical 
inquiries offering answers to that question.
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16.6  Neuroethics Operating Across Discourses

The targeted focus that is characteristic of both research neuroethics and interroga-
tive neuroethics permits tremendous utility for near-term deliberations and plan-
ning. In the longer run, however, minds are gradually changed by intriguing news 
about the brain. Neither research neuroethics nor interrogative neuroethics are 
designed for anticipating or registering what happens when these factors become 
highly salient, such as when:

Fresh neuroscience findings call for altered conceptions of psychological matters.
People change how they regard psychological matters in light of news about neuro-

scientific findings.
Social subgroups and ethno-cultural populations compare their views on psycho-

logical matters with neuroscientific information.
Various related scientific and humanities fields assess and critique neuroscientific 

claims about the validity of findings and the relevance of clinical applications.
Different professions disagree about how to deal with drifting conceptions and 

evolving models of mental/psychological/behavioral matters.
Society’s many reactions to emerging ways that conceptions of selves and persons 

are called into question.

How shall neuroscientists deliberate with ethicists, and how would both of these 
groups communicate with a wider public? That answer must start from the way that 
the new and unfamiliar must somehow be meaningfully linked with the comfortable 
and familiar. Neuroethical discourse must work with information provided by brain 
sciences, even as it addresses human matters in terms set by society. Martha Farah 
of the Center for Neuroscience and Society at the University of Pennsylvania has 
written

[N]euroscience can now be brought to bear in many different spheres of human life, beyond 
the traditional application area for biological science, medicine. Any endeavor that depends 
on being able to understand, assess, predict, control, or improve human behavior is, in 
principle, a potential application area for neuroscience. This includes diverse sectors of 
society, for example, education, business, politics, law, entertainment, and warfare (Farah 
2012: 573).

These far-reaching prospects for neuroscience all have one thing in common: 
they are premised on the ability of those social sectors to appreciate and utilize 
neuroscience’s discoveries for their own specialized work. Explaining the intricate 
implications of neuroscience could be avoided of course, by taking the easy road of 
depicting science as the supreme truth and chief debunker. Formulaic headlines in 
this tenor seem so familiar by now. Statements such as “Brain science says X, so 
widely-held views about Y are wrong” presume that a conception of Y (e.g., feeling 
love or some moral judgment) must be vulnerable to a hypothesis about X (e.g., 
oxytocin levels or prefrontal cortical activity). Assertions like “Neuroscience cannot 
find X in the brain, so X is a myth” presume that the only reality X could have (e.g., 
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deeply loving or freely choosing) is a neurological reality. Neuroethics need not be 
reduced to crude myth-busting, if it first investigates and revises any presumptions.

Domains of knowledge are ontologies in their identification and categorization 
of known matters, and their interrelationships, in turn permitting information stor-
age, efficient retrieval, and responsive querying. Any area of human knowledge dis-
plays an ontology, usually in a poorly organized and less-than-logical way. 
Disciplinary fields attempt to improve their ontologies for better methodological 
utility. Life sciences and health sciences put vast efforts into regimenting and coor-
dinating their ontologies—medical informatics is a prominent example among 
many kinds of biomedical ontologies.

But no matter how regimented and logical a domain’s ontology may be, a neigh-
boring discipline probably has a somewhat different ontology—because different 
things matter in differing ways to different groups. Even if two related subfields 
both use the same term for an entity or process, those subfields may not mean pre-
cisely the same thing, even in those situations in which all may agree that only one 
subject matter is involved. Informatics ontology can advise fields on improved pre-
cision for theoretical terms and their relations and operational definitions of as many 
significant concepts as possible. That precision and operationality in turn permits 
better mutual comprehension between neighboring fields. Ideally, even where two 
fields do not have closely similar ontologies, they would be able to understand and 
use scientific information from each other, thanks to a degree of terminological and 
ontological interoperability. Neuroscience’s accounts about neural systems and 
functions will be fairly closely aligned with behavioral and cognitive psychology. 
At their intersection, the emerging field of cognitive neuroinformatics is an example 
of interoperable ontology at work (Poldrack and Yarkoni 2016). Neuroethics must 
itself become more interoperable, so that it may meaningfully engage with many 
other fields.

This interoperability can extend to any aspect of psychology and mentality, if 
(and perhaps, only if) neuroethics does not deviate from the interrogative mode. An 
example involving neurological adjustments to reduce compulsive behaviors will 
serve. Grant Gillett of the University of Otago, New Zealand, and Berthold Langguth 
of the University of Regensburg, Germany, collaborated with medical and neurosci-
ence colleagues to explore the psychological ramifications of neuromodulating cor-
tical regions associated with predicting, considering, and choosing among optional 
actions (De Ridder et al. 2016). Because patients undergoing successful treatment 
typically report greater freedom to choose actions and deny compulsions, these 
individuals can be said to be acquiring “freer wills.” On the ethical level, neuroethi-
cists are invited to conclude that such a psychological outcome is rightly regarded 
as a morally positive result.

Law, political science, and economics are further examples of fields of knowl-
edge, and beyond all disciplinary ontologies lies the vaster realm of socially accepted 
ontologies (in a loose sense) that encompass what people typically take to be real. 
These discordant and even conflicting ontologies, whether disciplinary or popular, 
provoke deep puzzlement and philosophical inquiry. Knowledge about brain struc-
tures and processes cannot dictate how people must understand their ordinary, and 

J.R. Shook and J. Giordano



237

extraordinary, behaviors and projects of daily life. However, when the brain sci-
ences are asked to craft questions about causes of behavior in order to apply social 
categorizations to a person’s conduct (as willful, deliberate, autonomous, negligent, 
compulsive, and so on), the scientific answers are under no obligation to conform to 
those categorizations. Nicole Vincent rightfully notes that neuroscientific evidence 
about a specific type of poor brain function cannot, by itself, indicate whether a 
person suffers from a blameless incapacity or exhibits an immoral character. Vincent 
calls into question that false dichotomy:

[I]n my view the capacity-character problem … reflects a need for theories of moral and 
legal responsibility to recognize a broader and more finer-grained taxonomy of the different 
kinds of moral appraisal, and to take these different kinds of moral appraisal into account in 
the right way (Vincent 2015: 494).

Neuroethics can become fully interoperable, helping to sustain mutual compre-
hension between advances in brain research, multiple disciplinary fields, and sec-
tors of the public trying to keep pace with such developments. It must prepare for 
conversing with the polysemous discourses already heard today and with the emerg-
ing discourse(s) of tomorrow.

16.7  Interoperable Neuroethics

Communication about science must understand society just as carefully as society 
should try to understand science. Brain science is no exception. Neuroethicists often 
pronounce that some domain of social discourse is predicated on a certain concep-
tion of mental events and then warn that nothing in the brain indicates that such 
mental events really occur. Yet that discourse may be misleading. What we like to 
say about ourselves need not match our actual expectations, and what we like to say 
about our social institutions need not be accurate about how they actually work. 
Stephen Morse, citing extensive legal scholarship, points to the realm of legal 
proceedings:

Contrary to what many people believe, and what judges and others sometimes say, free will 
is not a legal criterion that is part of any doctrine, and it is not even foundational for criminal 
responsibility. … when adopting a compatibilist metaphysics about responsibility, criminal 
law doctrines are fully consistent with the truth of determinism or universal causation that 
allegedly undermines the foundations of responsibility (Morse 2015: 54).

According to Morse, and we agree, jurisprudence and legal philosophy should be 
closely consulted before any neuroethical verdict is summarily rendered.

The intersection of legal justice, social values, and personal ethics is particularly 
fraught with confusions and tensions across discourses. The area of forensic psy-
chology is displaying the transformative effects of neuroscience in the courtroom, 
which in turn invites unexpected social intrusions into the realm of law. Georgia 
Gkotsi of the Institute of Legal Psychiatry, Switzerland, has surveyed a variety of 
civic priorities, such as public safety and the medicalization of violence, pondering 
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how that consequentialism may diminish offenders’ autonomy and rights (Gkotsi 
and Gasser 2016). Farah Focquaert of Ghent University, Belgium, assessed a similar 
civic overlap, where interests of public welfare may shift the purpose of punishment 
over to a lifetime of mandatory neurological “correction” (Focquaert 2014).

Jennifer Chandler of the University of Ottawa Law Faculty, working together 
with Eric Racine and colleagues provided another illustration by considering the 
legal implications of a victim of violent crime who undergoes therapy to reduce 
memory trauma prior to the criminal trial. Are legal proceedings that rely heavily on 
evidence of reliable memory and emotional distress going to be compromised 
(Chandler et al. 2013)? As legal systems begin to grapple with such novel questions, 
neuroethics can monitor discourses from many countries around the world, observ-
ing how novel neuroS/T impact the practice of law and how legal climates are shap-
ing neuroscientific research (Farahany 2009; Spranger 2012; Pardo and Patterson 
2013). Neuroethics can also monitor international concerns about mental health and 
human rights (Stein and Giordano 2015).

A highly conversant neuroethics will be an interoperable neuroethics, grounded 
in perceptive attention to nuanced discourses occurring in diverse domains. In this 
way, we could pose the following questions about novel neuroS/T, building from 
simpler questions posed in prior sections:

How might people understand this neuroS/T, as applied to their own mental lives, 
and think about potentially altering their notions of mental/psychological matters 
or even modifying their entire self-conceptions?

How might people express their disagreements with others over this neuroS/T’s 
seeming revision of mental/psychological matters, align together in interest 
groups, and justify their disagreements about each other’s self-conceptions?

How might brain-related disciplines agree or disagree about the potential for this 
neuroS/T to require revisions to scientific conceptions of mental/psychological 
matters?

How may philosophical analyses and assessments of disciplinary views on this 
neuroS/T expose fallacious, confused, or biased thinking and moderate excessive 
claims about drastic revisions to conceptions of mental/psychological matters?

How may brain-related disciplines disseminating neuroS/T’s revision of certain 
mental/psychological matters assess implications for respecting and supporting 
individuals, as those individuals conceive of themselves, with due regard for 
their membership in interest groups and/or social identity with an ethno-cultural 
population?

How might other professions and institutions assess disciplinary claims made about 
this neuroS/T’s revision of mental/psychological matters and judge resulting 
effects on individuals’ self-conceptions, in terms of the values and norms that 
those professions exemplify and uphold?

How may society in general assess neuroS/T’s revision of mental/psychological 
matters and effects on individuals’ self-conceptions, according to its customary 
values, cherished ideals, and established laws?
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Gaining answers to these questions would allow neuroethical inquiries to diag-
nose and help alleviate conflicting views over the import and worth of neuroS/T 
innovation and advances. What appear to be sharply dissenting viewpoints may only 
require some careful translation to help parties understand that and how their differ-
ences are not so great. On the other hand, parties using the same terms may be 
camouflaging quite discrepant views, which need to be elucidated and made plain 
for critique.

Translation can be done both well and poorly, but it is surely unavoidable regard-
less. Neither neuroscience nor neuroethics should imagine that scientific knowledge 
or technological prowess is straightforwardly conveyed to the public. Racine, Illes, 
and DuRousseau investigated the media coverage of a widely-reported scientific 
achievement in 2002: “Rat navigation guided by remote control” as published in 
Nature. They noted how value-laden phrases such as “remote-controlled rats,” 
“mind control,” and “threat to autonomy” proliferated throughout the ensuing reac-
tions in the press.

Our study supported a broadened, multidirectional approach to the understanding and prac-
tice of science communication … We found that when research moved from the bench to 
headline, findings were not simply transmitted but instead were translated. Language liter-
ally changed, and with it changed the meanings ascribed to both the study and the funda-
mental goals of science communication (Racine et al. 2012: 186).

Neuroethics cannot forestall this kind of fast-paced process of dissemination and 
digestion. However, versatile and fluent neuroethicists could lend a conversant aca-
demic voice to ensuing public debates.

Interoperable neuroethics has a much-needed role at the intersection of medi-
cine, government regulation, and social welfare. One example is the question 
whether professionals such as pilots or doctors should be permitted—or even 
encouraged—to seek off-label use of certain drugs for their alleged ability to pro-
mote alertness, concentration, memory, sharpness, and so on (Franke et al. 2013).

Another opportunity for interoperable neuroethics is provided by the growing 
availability of cognitive enhancement devices (CEDs). Thomas Douglas and Julian 
Savulescu of the Uehiro Centre for Practical Ethics at the University of Oxford, 
along with Oxford colleagues and Neil Levy of the University of Melbourne, argued 
that CEDs should be classified with medical devices and regulated accordingly, per 
the EU’s Medical Devices Directive (MDD). They forcefully claim:

CEDs are not categorically different from medical devices; in fact, the very same device 
may be used both for therapeutic and enhancement purposes, in some cases using similar 
parameters. CEDs, as devices that modify brain function to improve cognitive performance 
are, in important respects, the same sorts of devices that the MDD covers: they intervene to 
modify physiological processes and present varying degrees of physiological risks and side 
effects (Maslen et al. 2014: 79).

They go on to point out the heavy (and unjustifiable, in their view) burdens upon 
device manufacturers and the public wanting those devices if new regulations are 
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imposed. Arguing on behalf of medicine’s contribution to social welfare rightly car-
ries great weight in these sorts of debates.

However, an interoperable neuroethics can also ponder how medicine and the 
public may be poorly informed about the real-world effects of such devices. 
CEDs do objectively modulate neurophysiological functions, but the subjective 
results will surely vary from individual to individual, in various contexts, and 
across cultures. What does “cognitive” normality or improvement really mean? 
The contrary position against lightly regulating CEDs has been taken by James 
Giordano of Georgetown University and John Shook of the University at 
Buffalo.

Neuroethical analyses and explorations into cognitive enhancement must keep abreast of 
relevant findings from many fields, such as personal genomics, developmental psychology, 
social neuroscience, cultural neuroscience, cross-cultural psychology, and cultural anthro-
pology. As any of these fields can indicate, there will always be debate as to what consti-
tutes the “cognitively normal” human brain, and rightly so. What exactly counts as 
constituting a cognitive deficit, disorder, distortion, or bias will not converge across cultures 
or even within societies. It is naïve to suppose that a compensatory adjustment, much less 
an enhancing adjustment, could be generically assigned any validity across all of humanity 
(Shook and Giordano 2016: 84).

Interoperable neuroethics, as this debate exemplifies, points the way toward deep 
philosophical issues, while displaying interoperability’s inherent limitations.

16.8  Disciplined Neuroethics

Sensitivity to the diverse interpretations of neuroS/T that people and institutions 
will form for themselves, and their divergent views of mental and personal matters 
that result, establishes that interoperable neuroethics should remain acutely aware 
of tectonic shifts in conceptions of mentality, agency, the self, the person, and so on. 
But interoperable neuroethics is powerless, by itself, to do anything about those 
shifts. Adjudicating matters concerning the right or best views on those core psy-
chological and ethical matters falls outside its competence.

In this regard, interoperable neuroethics is not designed for resolving issues such as:

Neuropsychological revisions to folk psychological conceptions that in turn alter 
people’s sense of their values, their moral capacities, and their self-identities

Revisions to people’s values, morals, and self-valuations happening in different ways 
across populations, producing sharp disagreements on fundamental matters

Social subgroups and ethno-cultural populations that adopt highly variable stances 
toward putative revisions by neuroscience to communal values, morals, and 
identities

Professions committed to visions of the self, the bases of self-worth, and the dignity 
of personhood that cease assuming that these should be univocal matters

Societies relying on stable institutions and resolute professions (e.g., education, 
law) that may find those foundations eroding and fragmenting
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Neuroethics becomes deeply philosophical as these kinds of issues arise. 
However, its interdisciplinary and culturally fluent inquiries from the foundational 
stages of research, interrogative, and interoperable neuroethics will serve it well. 
Two more examples from recent neuroethical literature serve to justify this hope.

A team of Japanese researchers, led by Eisuke Nakazawa of the University of 
Tokyo and Keiichiro Yamamoto of the National Center for Global Health and 
Medicine, is acquiring impressive expertise with real-time fMRI-based neurofeed-
back techniques for modifying both behaviors and mental judgments (Nakazawa 
et al. 2016). They are also exploring considerable neuroethical territory, as they 
ponder the workability and ethicality of modifying moral judgment through the use 
of this approach. Beyond questions of research neuroethics (e.g., about the safety, 
efficacy, reversibility of the techniques, etc.) and interrogative neuroethics (e.g., 
about subjects’ compliance, goals, and self-transformation), interoperable neuroeth-
ics poses additional questions, such as:

How authentic could these moral modifications become?
Who will approve this technique as therapeutic or possibly as enhancing?
By what standard could neuroscience affirm that moral improvement is 

achievable?
Who will receive society’s encouragement (or coercion) to undergo this moral 

modification?
John Trimper, Paul Root Wolpe, and Karen Rommelfanger of Emory University 
are addressing “brain-to-brain interfacing” technologies (Trimper et al. 2014). 
Again, concerns at the stages of research and interrogative neuroethics are accom-
panied by ethical quandaries calling for interoperable neuroethics. Here, questions 
include:
In what sense could two brains be mentally connected?
How would that mental connection constitute a psychological overlap or 

continuity?
Does that relationship amount to a diminishment of subjectivity or an 

enlargement?
Would a subject’s autonomy be diminished or possibly enhanced?
Where does any boundary to the “self” have to be re-situated, or is it blurred 

entirely?

These matters in turn inspire more difficult questions, indeed, fully philosophical 
questions, about the opportunities and risks for individuality and personhood that 
are incurred when neuroS/T is employed to manipulate psychological capacities.

We have stated before, and re-iterate here, that neuroethics, as a discipline and a set 
of practices, has come of age and must now face the future of rapidly developing brain 
science, ever more diverse applications and effects of the knowledge and capabilities 
that brain science affords, and last, but certainly not least, of its own viability, engage-
ment, and value, to the foci and scope of brain science and its translation, and to 
society, writ-large (Giordano 2010, 2014). While coming of age, it is our view that 
neuroethics will mature as a discipline, developing a robust portfolio of tools and 
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principles having proven value in global contexts (Shook and Giordano 2014; Lanzilao 
et al. 2013), and, in these ways, fully contribute to philosophical debates in the modes 
of research, interrogative, and interoperable neuroethics. That maturation is evidently 
well underway, and its impressive growth is measured by the ample neuroethical col-
laborations having both multidisciplinary and multinational dimensions.
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17The Biopolitics of Neuroethics

Fabrice Jotterand and Marcello Ienca

Abstract
Neuroethics is an interdisciplinary endeavor committed to promoting responsible 
innovation and ethical understanding in neuroscience and neurotechnology. As 
the field develops, closer examination will be needed concerning how neuroethics 
discourse could, either implicitly or explicitly, shape our brains and our minds, 
and ultimately, what it means to be human. Borrowing the notion of  biopolitics 
from Michel Foucault, this chapter explores and critically examines the biopoliti-
cal dimension of neuroethics. In the first section, the concept of  biopolitics is 
examined through the lens of Michel Foucault’s analysis with a particular focus 
on the politicization of science and technology. The second  section outlines the 
key features of neuroethics and the main challenges of attempting to pinpoint the 
identity of the neuroethics community. The third section delineates some positive 
developments in establishing the field and in building a community of scholars 
and researchers interested in the ethical and social implications of advances in 
neuroscience. The fourth section provides a rationale as to why the neuroethics 
community has the moral obligation to scrutinize the socioeconomic motivations 
and political drives behind any research project to ensure both as much transpar-
ency as possible and state neutrality. The final  section of the chapter discusses the 
challenges of establishing a dominant discourse in light of political and moral 
pluralism and suggests a potential approach (i.e., procedural ethics grounded on a 
deliberative democracy approach) to shape such discourse.
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17.1  Introduction

Progress in neuroscience and neurotechnology is often portrayed as the next step 
toward addressing intractable issues in research and medicine, as well as in society 
more broadly, such as criminal behavior, treatment resistant psychiatric disorders, 
and chronic neurological conditions (e.g., cerebral palsy) (Chandler and Dodek 
2016; Jotterand and Giordano 2015; Persson and Savulescu 2008, 2012, 2013; 
Jotterand forthcoming). Novel applications (e.g., cognitive neuroenhancers, brain-
computer interfaces, neuroprosthetics) raise ethical, legal, and social concerns that 
neuroethics claims to carefully address. As it develops, however, a closer consider-
ation should take place concerning how neuroethics discourse could, either implic-
itly or explicitly, shape our brains and our minds and, ultimately, what it means to 
be human. Borrowing the notion of biopolitics from Michel Foucault, this chapter 
explores and critically examines the biopolitical dimension of neuroethics (1) as a 
second-order discipline and (2) with regard to the identity of the neuroethics com-
munity. To this end, the chapter discusses the implications of such biopolitics on the 
process of discourse building and on the creation of the neuroethics community. In 
the first section, the concept of biopolitics is examined through the lens of Michel 
Foucault’s analysis with a particular focus on the politicization of science and tech-
nology. The second section outlines the key features of neuroethics and the main 
challenges of attempting to pinpoint the identity of the neuroethics community. The 
third section delineates some positive developments in establishing the field and in 
building a community of scholars and researchers interested in the ethical and social 
implications of advances in neuroscience. The fourth section provides a rationale as 
to why the neuroethics community has the moral obligation to scrutinize the socio-
economic motivations and political drives behind any research project to ensure 
both as much transparency as possible and state neutrality. The final section of the 
chapter discusses the challenges of establishing a dominant discourse in light of 
political and moral pluralism and suggests a potential approach (i.e., procedural 
 ethics grounded on a deliberative democracy approach) to shape such discourse.

17.2  Biopolitics

The term biopolitics was popularized by the French philosopher Michel Foucault in 
1974 at a conference on social medicine (Foucault 2000). However, he only provided 
a systematic analysis of the concept two years later, in his lectures delivered at the 
Collège de France and in his book The History of Sexuality, Vol. 1 (Foucault 1980). In 
his work, Foucault examines various forms of exercising power from a historical and 
analytical perspective, particularly its modern articulation with regard to life (i.e., bio-
power). Biopolitics, as Foucault understood it, designates a shift in how power, or 
sovereign power in its political sense, is managed and displayed. The juridical form of 
sovereign power describes the right of a ruler or the state “to seize things, time, bodies, 
ultimately the life of subjects” (Rose and Rabinow 2003); however, this model of 
power underwent a transformation in the eighteenth century given what Foucault calls 
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biopower, which “designate[s] what brought life and its mechanisms into the realm of 
explicit calculations and made knowledge-power an agent of transformation of human 
life” (Foucault 1980: 143). In other words, a transformation occurred in political 
thinking and practice during the eighteenth century which allowed, on the one hand, 
an understanding of biological existence as political existence and, on the other hand, 
a shift from mastery over the individual body to the regulation of whole populations 
through social interventions. As Foucault puts it in his History of Sexuality:

“…[f]or the first time in history … biological existence was reflected in political 
 existence … Power would no longer be dealing simply with legal subjects over whom the 
ultimate dominion was death, but with living beings … [W]hat might be called a society’s 
‘threshold of modernity’ has been reached when the life of the species is wagered on its own 
political strategies. For millennia, man remained what he was for Aristotle: a living animal 
with the additional capacity for a political existence; modern man is an animal whose poli-
tics places his existence as a living being in question” (142–143).

This succinct analysis demonstrates not only how the role of state power over life 
becomes a way for control of the masses but also a mechanism for establishing 
specific goals for living beings tied to political agendas. The placement of life at the 
core of the political order constitutes an attempt to address issues about the survival 
of the human species, which has taken various approaches, such as ecological bio-
politics and more recently technocentric biopolitics. According to German political 
scientist Dietrich Gunst, ecological biopolitics refers to health policy and the regu-
lation of the population tied together with environmental protection and issues 
regarding the future of the human species (e.g., debate over genetically modified 
organisms [GMOs]) (Gunst 1978, cited in Lemke 2011: 24). In the same vein, but 
more relevant to the focus of this chapter on the biopolitics of neuroethics, German 
sociologist Wolfgang van den Daele articulates a different strand of biopolitics, i.e., 
technocentric biopolitics (Van Den Daele 2005). With the emergence of novel tech-
nologies, the protection of life is not only addressed through environmental consid-
erations but also with regard to reflections on the social acceptability of technological 
advances. This version of biopolitics refers to:

“the approximately twenty-year societal thematization and regulation of the application of 
modern technologies and natural science to human life. Within the purview of these policies 
stand, above all, reproductive medicine and human genetics. Increasingly, however, one 
finds brain research, as well as the scientifically and technically rather uninteresting field of 
cosmetic surgery. Biopolitics responds to the transgression of boundaries. It reacts to the 
fact that the boundary conditions of human life, which until now were unquestioned because 
they lay beyond the reach of our technical capabilities, are becoming accessible to us … The 
results of such transgressions are oral controversies and debates about regulation that come 
down to the old question: Just because we can, should we?” (Van Den Daele 2005: 8 cited 
in Lemke 2011: 26–27; italics ours).

It is important to note that within the context of technocentric biopolitics, the issue 
of power over life is no more a question of exerting power over life but rather, setting 
boundaries for transgressions of human biological limitations. In addition, the appli-
cation of modern technologies is not limited to traditional questions of genetics and 
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reproductive technologies but increasingly encompasses brain research and its regula-
tory and public policy implications. However, the relationship between neuroscien-
tific discoveries and their implications for our understanding of issues such as the 
mind-brain problem, the use of neuroscientific evidence in court, neurodeterminism, 
moral agency, etc. remains constrained by sociopolitical factors and ideologies, as 
well as potential competing interests. In short, neuroscience is not immune to political 
control. As Henry and Plemmons point out “science is set in a socio-political con-
text … the politics of conflicting and ideologically shaped interests mediate the out-
come of public policies based on scientific research, often with negative impacts on 
society’s most vulnerable groups. Neuroscience and, therefore, neuroethics, are inher-
ently political” (Henry and Plemmons 2012). What follows is that biopolitics is inte-
gral to neuroethics, and therefore the moral assessment of advances in neuroscience 
research and their applications in medicine and society at large must always recognize 
the potential risk of imposing ideologies for the control of populations.

This point becomes even more salient when we consider various stages of tech-
nological progress throughout history, particularly the current one. According to 
Marx W. Wartofsky, technological progress can be summarized in four revolutions: 
(1) the “revolution of the hand tool,” which refers to the very creation of technology 
and the use of tools; (2) the “industrial revolution,” which denotes the transition 
from hand tools to machine; (3) the use of “calculating or computing machines in 
conjuncture with other machines,” which led to the automatization of production; 
and (4) “the politicization of technology,” which refers to the convergence of sci-
ence, technology, politics, economics, and values (1992).

In the last of these revolutions, high technology—sophisticated technology that 
requires specialized devices or systems—plays a central role (Wartofsky 1992). The use 
of techno-science as a source of economic and political power, and by extension, mili-
tary power, has become an imperative in the political and economic life of a nation 
(Wartofsky 1992). John Ziman rightly observes that contemporary “science is being 
pressed into the service of the nation as the driving force in a national [research and 
development (R&D)] system, a wealth-creating techno-scientific motor for the whole 
economy” (Ziman 2002). Neuroscience and neurotechnology are no exception, and 
there are many incentives, other than altruism, for a nation to invest in neuroscience 
R&D. The challenge is to establish a moral and regulatory framework enabling neuro-
science research to move from the lab to the real world in a prudent manner and to find 
public support for further research. If neuroethics is to play a role in shaping ethical and 
regulatory discourse, the following critical question ought to be raised: considering that 
neuroethics is still a young field, to what extent is it suited to build networks and capac-
ity to address ethical issues arising in neuroscience? Before we can answer this question, 
we need to take a closer look at the identity of the current neuroethics community.

17.3  Identity of the Neuroethics Community

Demarcating the identity of the neuroethics community is difficult for a variety of 
reasons. First, due to the interdisciplinary character of the neuroethics enterprise, 
the neuroethics community encompasses scholars and researchers from various 
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fields of research, including, but not restricted to, neuroscience, psychology, cogni-
tive science, philosophy, bioethics, law, psychiatry, clinical neuroscience and neu-
rology, computer science, engineering, science and technology studies, and the 
social sciences. While one of the major goals of neuroethics is precisely to bridge 
the gaps between these disciplines and develop a comprehensive theoretical frame-
work and a common language, interdisciplinary and intradisciplinary differences 
(as in the case of the analytic-continental divide in philosophy) have not been 
entirely integrated and might never be. Consequently, discipline-specific language 
barriers are likely to arise.

Second, the interdisciplinarity of neuroethics and the lack of consensus about 
basic universal norms and values challenge the ability of the field to provide indis-
putable moral guidance1. Neuroethics in its current stage of development lacks 
moral and conceptual consensus, and so it struggles to provide normative guidance 
at the policy level. Conflicting ethical frameworks and philosophical paradigms 
compete, so neuroethical issues are analyzed within different social contexts and 
according to particular assumptions about what constitutes the right action, appro-
priate decision, or proper interpretation of neuroscientific data. This lack of norma-
tivity requires a careful examination of the significance of universal moral norms 
with regard to moral content. Neuroethics as a form of biopolitics inherently con-
veys political (and moral) understandings concerning how neuroscientific research 
should be implemented, the meaning of neuroscientific discovery, and ultimately 
how such research determines human ends and goals.

In addition, while there might be a consensus among neuroethics researchers that 
some cross-disciplinary topics eminently belong to the neuroethics domain (e.g., 
neuroenhancement, free will, the use of brain imaging in criminal justice, the ethics 
of brain interventions, emerging neurotechnology), other relevant topics are not 
always immediately linked to neuroethics—and only have a marginal place in either 
the neuroethics literature or in neuroethics conference programs. These topics 
include, among many others, the ethics of biologically inspired computing and arti-
ficial intelligence, big data issues arising in neuroscience research and medical data-
bases, philosophical issues in moral psychology and philosophy of mind (e.g., 
moral sensitivity, internalism vs. externalism, agency), the politics of neuromarket-
ing, the ethical use of assistive robotics in neurological care, healthy aging and 
neurogeriatric care in the aging world, the problem of animal cognition and animal 
rights, action theory, critical issues in evolutionary psychology, etc. The relevance 
of these topics for neuroethical discourse is undeniable, yet their “membership” in 
neuroethics as an area of inquiry is unclear, given their low prevalence in the litera-
ture and the lack of unambiguous demarcation of neuroethics as a discipline.

1 Of course, this challenge is not unique to neuroethics but applies to the entire applied ethics 
domain. For example, similar problems have been addressed by scholars within the fields of bio-
ethics and medical ethics (Hellsten 2008; Tangwa 2004). In addition, the very idea of moral uni-
versalism is often disputed in moral philosophy by proponents of moral relativism. While taking a 
stance in the debate on moral universalism vs. moral relativism is beyond the scope of this chapter, 
it suffices to consider here that if universal moral norms were true, the lack of consensus about 
them within neuroethics would undermine its ability to provide indisputable moral guidance.
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Leefmann et al. conducted a systematic literature review to investigate the quan-
titative development of scientific publications in neuroethics from 1995 to 2012 
(Leefmann et al. 2016). Their results showed that “the academic backgrounds and 
affiliations of many neuroethics researchers speak for a very close entanglement of 
neuroscience and neuroethics,” confirming the narrow focus of neuroethics dis-
course. Most importantly, the authors observe that “after more than one decade 
there still is no dominant agenda for the future of neuroethics research,” the reason 
for which they call for more reflection on “the theoretical underpinnings and pros-
pects to establish neuroethics as a marked-off research field distinct from neurosci-
ence and the diverse branches of bioethics” (Leefmann et al. 2016).2 This uncertainty 
about whether gray zones in the neuroscience-ethics entanglement should be legiti-
mately considered components of neuroethics might negatively affect the identity of 
researchers working in these areas as members of the neuroethics community.

The fourth difficulty arising when demarcating the neuroethics community and 
its identity is the problem of primary and secondary identity. It is uncertain, in fact, 
whether neuroethics researchers perceive the neuroethics community as their pri-
mary academic identity or whether they primarily consider themselves to be neuro-
scientists, philosophers, lawyers, bioethicists, psychiatrists, psychologists, 
engineers, social scientists, etc.—who have neuroethics among their secondary aca-
demic interests and areas of expertise. This academic “identity problem” is rela-
tively common in the early stages of development of new disciplines. By analogy, it 
might be observed that in the early years of other multidisciplinary endeavors such 
as bioethics and cognitive science, researchers working in these fields were more 
inclined to describe themselves according to their discipline-specific academic 
background rather than as, respectively, “bioethicists” and “cognitive scientists.”

Simply stated, neuroethics is a new field of investigation that examines the impli-
cations of neuroscience research for ethics and policy. Neuroethics is distinct from 
bioethics in that it focuses on the knowledge gained from advances in neuroscience 
to address problems associated with neurological disorders and brain research. 
Nevertheless, neuroethics and bioethics have a common feature: they are both “sec-
ond-order” disciplines. Albert Jonsen, commenting on whether bioethics is a disci-
pline, writes:

A discipline is a coherent body of principles and methods appropriate to the analysis of 
some particular subject matter. Bioethics has no methodology, no master theory … bioeth-
ics might be called a “demi-discipline”. Only half of bioethics counts as an ordinary aca-
demic discipline… the other half of bioethics is the public discourse … (Jonsen 1998: 
345–346).

The dual dimension of the identity of bioethics also characterizes neuroethics. 
Neuroethics has the features of an ordinary academic discipline but also engages in 
public discourse on a variety of topics that include issues such as the use of 

2 The point here is not to discuss the desirability of a dominant neuroethics agenda. For further 
clarification on this issue, see sections 17.5 and 17.6 where we suggest a pluralistic approach: a 
procedural ethics grounded on a deliberative democracy framework.
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neuroscientific evidence in the court, psychiatric disorders and social violence, and 
the nature of moral decisions. In addition, a second-order discipline attracts people 
who can address problems collaboratively, encouraging the inclusion of perspec-
tives from various professions, disciplines, and academic fields (Kopelman 2009). 
This is particularly true in neuroethics. The type of ethical and policy issues arising 
from neuroscience research require a broad range of expertise that no one can dis-
play in its entirety. Finally, members of a second-order discipline set standards of 
competency and pedagogical criteria specific to their discipline of origin. This 
means that no one can claim to be an expert in neuroethical issues but rather, some-
one with a particular expertise who participates in a broader discussion beyond 
one’s own discipline. That said, it is not infrequent to see scholars referring to them-
selves as or being called bioethicists or cognitive scientists. Consequently, it is rea-
sonable to predict that neuroethics may follow a similar trajectory: in the near 
future, neuroethics researchers might primarily consider themselves and be consid-
ered by others to be “neuroethicists,” perceiving the neuroethics community as their 
primary academic identity.

Fifth, the neuroethics community faces the problem of determining what type of 
regime of authority it is capable of and entitled to exert over the knowledge and 
technology produced by neuroscience. In fact, most neuroethicists would agree that 
neuroethics is committed to responsible development in neuroscience and neuro-
technology, and it must have an important advisory function on guaranteeing the 
ethical sustainability of neuroscience research and neurotechnology development 
and use.3 However, no unanimous consensus seems to have been reached in the 
community, nor among legislators and institutional bodies, about how the neuroeth-
ics community should enact its role as a guarantor.

Finally, in even more subtle biopolitical fashion, the neuroethics community is 
confronted with the problem of recognizing that the knowledge and technologies 
produced by advancing neuroscience and neurotechnology might be interpreted as 
“biopolitical technologies of governance,” which could potentially be used to exert 
control and power over neural processes and ultimately human behavior. Since neu-
ral processes are essential constituents of what Foucault calls “the processes of life” 
(Lemm and Vatter 2014), neuroethics has the potential to both represent a critical 
instance of biopower and be one of the guarantors and guardians of neural processes 
from the expanding political control and power over them.

Two examples may be useful to better appreciate this problem. First, as several 
off-the-counter neurotechnologies enable the collection, aggregation, storage, min-
ing, and reuse of users’ data, they could be used to monitor and exert control over 
human social and biological processes. Even more strikingly, several emerging neu-
rotechnologies, such as brain-computer interfaces and neurostimulators, have dual- 
use potential and are currently being used for both civil (e.g., clinical or commercial) 

3 For example, the International Neuroethics Society (INS) describes its mission as “to promote the 
development and responsible application of neuroscience through interdisciplinary and interna-
tional research, education, outreach and public engagement for the benefit of people of all nations, 
ethnicities, and cultures.” See: http://www.neuroethicssociety.org/history.
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and military applications (Miranda et al. 2015). However, neuroethics research 
shows that awareness of such dual-use phenomena is reportedly low among 
researchers and developers (Tennison and Moreno 2012).

Since military applications of neurotechnology are paradigmatic examples of 
biopolitical technologies of governance that can be used to oversee human social 
and biological processes, the neuroethics community faces the critical problem of 
developing viable strategies for acting as a guardian and mediator of such transferal 
of sovereign power into the neural (and mental) dimension in democratic 
societies.4

17.4  Building the Global Neuroethics Community

Despite the challenges outlined above in both building the neuroethics community 
and developing the field into a coherent discipline, many positive developments 
have taken place in the last decade. An important step in the building of the neuro-
ethics community was the establishment of the International Neuroethics Society 
(INS), a professional international organization gathering over 370 international 
researchers and students working on the social, legal, ethical, and policy implica-
tions of advances in neuroscience. Since its foundation in 2006, the INS has been a 
chief aggregator of neuroethics researchers and a catalyzer of intellectual exchange 
in neuroethics scholarship. In addition, the organization promotes the public under-
standing of the issues raised by neuroscience research and the powerful new tools 
being developed in the field, such as advanced brain imaging and neurostimulation. 
In parallel with the INS, a number of national neuroethics organizations have been 
established, such as the Società Italiana di Neuroetica (SINe) in Italy, the Asociación 
Mexicana de Nueroética (AMNE) in Mexico, and the Swiss Network for 
Neuroscience, Ethics and Law (SNNEL).

While the integration and harmonization of national or local neuroethics organi-
zations into an international one would be needed for the creation of a global neu-
roethics community, it is still uncertain how such different perspectives might be 
integrated into a more comprehensive framework. Different world regions and dif-
ferent countries have specific public health needs, medical infrastructures, research 
management systems, research funding priorities, science policies, and even differ-
ent cultural, philosophical, and socioeconomic traditions. Finding unity in such 
diversity is a major challenge, not only in theory but also in the practical develop-
ment of a potential global agenda for the future of neuroethics research. In fact, 
while some critical issues in contemporary neuroethics might have high signifi-
cance in certain world regions, they might not thereby meet real socioeconomic 
challenges in other areas of the globe.

4 The metaphor of the “guardian and mediator” should not be interpreted as a constituted body or 
force, like an Orwellian “ethics police,” but as a system of knowledge and expertise with a critical 
advisory function.
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For example, while the commercialization of direct-to-consumer neurodevices is 
rapidly emerging as a critical neuroethical issue in Western countries—where such 
devices are increasingly available as commercialized products—such debate is of 
much more marginal relevance in developing countries plagued by widespread pov-
erty and communicable disease morbidity. Consequently, different areas of the 
world will require different neuroethics agendas, as well as political and moral 
frameworks based on the contextual priorities faced by the populations living in 
such areas. In addition, some regions of the world might experience unique prob-
lems as a consequence of geographically confined mental health emergencies, poli-
cies, or sociotechnological trends. For example, the need for policy interventions 
and ethical responses to the microcephaly-causing Zika virus (ZIKV) is extremely 
urgent in countries and territories with active ZIKV transmission (e.g., Central and 
South America) (Johansson et al. 2016). Even more narrowly, neuroethical issues 
associated with increased rates of chronic traumatic encephalopathy (CTE) and 
brain or cervical spinal injuries among former American football (Bachynski and 
Goldberg 2014; McNamee 2014; Rihn et al. 2009) or ice hockey players (Bachynski 
and Goldberg 2014; Caron and Bloom 2015) are of great relevance in the countries 
where such sports are professionally played, but are less important topics of debate 
in those countries where such sports are absent. Therefore, in order to build a truly 
international and global neuroethics community, there is an unavoidable need for 
pluralistic and more indigenous approaches that are capable of generating unity 
among researchers without thereby obliterating regional diversity. This form of plu-
ralism will be further elaborated in the concluding section.

17.5  Creating Spaces of Neuro- and Biopolitical Scrutiny

The coexistence of different and sometimes partly conflicting agendas in interna-
tional neuroethics research is further challenged by political decisions and govern-
mental involvement in the research enterprise. Public-private initiatives in 
neuroscience and related areas of research are often elicited, promoted, and partly 
financed by political institutions. For example, back in 1982, Japan’s Ministry of 
International Trade and Industry had launched the Fifth Generation Computer 
Systems (FGCS), an initiative aimed at creating a computer using massively parallel 
computing, which provided—in spite of many limitations—a critical platform for 
future developments in artificial intelligence. Five years later, in 1987, the Reagan 
Administration submitted to Congress the budget of the Human Genome Project 
(HGP), which was later formally founded by the US Department of Energy and the 
National Institutes of Health and which resulted in unprecedented advancements in 
neurogenetics. More recently, the BRAIN Initiative (Brain Research through 
Advancing Innovative Neurotechnologies) was launched and promoted by the US 
White House during the second Obama administration on April 2, 2013. Around the 
same time, the Human Brain Project (HBP) started on October 1, 2013 under the 
European Commission Future and Emerging Technologies Flagship and was pro-
moted and funded by the European Union.
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While such politically supported public-private initiatives are vital for generating 
disruptive and long-lasting innovation in neuroscience and related fields, it is unde-
niable that they represent realizations of the specific agendas of their institutional 
promoters and funders. As such, they represent, in Foucauldian terms, various mani-
festations of how political power is exercised on whole populations in the specific 
aspects of human life associated with and investigated by brain research (Foucault 
2007). These manifestations might not necessarily be morally problematic per se, 
but it is critical for a mature neuroethics that such biopolitical aspects are not oblit-
erated but extensively assessed and reflected upon. As big neuroscience projects 
grow in number and variety, neuroethics researchers have an additional duty toward 
scrutinizing the socioeconomic motivations and political goals underlying the cre-
ation and promotion of such programs at the governmental level to defend transpar-
ency and, as much as possible, the respect for state neutrality—unless national 
security is at stake.

This biopolitical dimension becomes even more explicit in relation to neurosci-
ence research for military purposes. National security organizations in the United 
States, China, Russia, and the European Union, including the armed services and 
the intelligence community, have developed a strong interest and a close relation-
ship with neuroscience and neurotechnology. As reported by Tennison and Moreno, 
“current state-of-the-art neuroscience, including new forms of brain scanning, 
brain–computer interfaces (BCIs), and neuromodulation, is being tapped for warf-
ighter enhancement, deception detection, and other cutting-edge military applica-
tions to serve national security interests” (Tennison and Moreno 2012). In particular, 
the US Defense Advanced Research Projects Agency (DARPA) is currently funding 
research and technology development in the field of BCI (Miranda et al. 2015).

While holding a great potential for sparking technological innovation, such mili-
tary applications of neuroscience are not value-neutral but instrumental to a specific 
biopolitical and military agenda. This agenda involves not only the “weaponization 
of neurotechnology” (Noll 2014) but also the weaponization of the brain itself as 
this becomes the next battlespace of international conflict. Such militarization falls 
into a chasm in neuroethics and international law and adds an additional level of 
control of governments and national security bodies onto individual citizens. 
However, awareness of this chasm among the neuroethics community appears still 
relatively low. For instance, the 200-page report on the ethical implications of the 
BRAIN Initiative, released in full in March 2015, did not include any mention of the 
terms “dual use” or “weaponization” nor explicit references to neurosecurity issues, 
hence omitting the entire biopolitical problem of brain control in the light of national 
security from its analysis.

17.6  Creating Spaces of Neuro- and Biopolitical Diversity

The creation and expansion of a truly international neuroethics community is one of 
the major structural and organizational challenges ahead for researchers working on 
the ethical, legal, and social implications of neuroscience. While the proliferation of 
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national neuroethics societies and, most importantly, the birth of the INS represent 
milestones in the academic establishment of this discipline, it remains an open chal-
lenge to determine what type of discourse should shape the community. As we have 
argued in the previous section, the neuroethics community is still facing the problem 
of bridging interdisciplinary and intradisciplinary differences between the various 
academic backgrounds of neuroethics researchers, as well as the problem of deter-
mining what type of regime of authority should be exerted over the knowledge it 
produces. In addition, different countries or global areas may face different public 
health priorities related to neuroscience and mental health, different political agendas 
of funding institutions, different religious or sociocultural influences, etc. In response 
to this context, we argue that it is critical for the neuroethics community to recognize 
and consequently assess the biopolitical significance of the knowledge and technol-
ogy produced in neuroscience research by creating spaces of neuro- and biopolitical 
scrutiny. As neuroscience and, therefore, neuroethics, “are inherently political” 
(Henry and Plemmons 2012, p. 574), biopolitics is integral to neuroethics. This 
implies that the ethical evaluation of advances in neuroscience research and their 
applications in medicine and society at large must always recognize their biopolitical 
significance and anticipate potential impositions of political and religious ideologies 
or surveillance and national security strategies for the control of populations.

Concomitantly, in light of such geographical, organizational, political, and socio-
cultural diversity, there is a need for the creation of spaces of neuro- and biopolitical 
diversity. The creation and protection of such open spaces is crucial to prevent the 
establishment of a monolithic narrative about how to address neuroethical issues 
which may be instrumental to a specific political, sociocultural, or religious agenda. 
Requirements for the creation of such spaces are (1) an evidence-based approach to 
the discovery of the facts that are relevant and that inform the ethical analysis—that 
is, based on the underlying neuroscience and neuroengineering research findings—
and (2) the acceptance of some form of political pluralism within the neuroethics 
community. In fact, a solid foundation based on evidence is a critical protective 
measure to prevent that neuroethics discourse might, in the long run or in certain 
countries, be hijacked by contingent political, military, or religious agendas. As 
Charles Darwin famously observed: “false facts are highly injurious to the progress 
of science, for they often long endure; but false views, if supported by some evi-
dence, do little harm, as everyone takes a salutary pleasure in proving their false-
ness; and when this is done, one path towards error is closed and the road to truth is 
often at the same time opened” (Darwin 1888).

Concurrently, at the normative level, there is a need for protecting political plu-
ralism in the emerging international neuroethics community. This should start with 
the observation that there are different value systems in the world as a consequence 
of different contingent facts and local political agendas, and there are various bio-
political positions that arise out of that observation. Therefore, the protection of 
political pluralism in the neuroethics community is crucial to protect people’s free-
dom from restrictions that governments, churches, and national security agencies 
can put on them based on their value systems and political agendas. It is worth not-
ing that this form of liberal pluralism does not logically imply a radically relativist 
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version of political pluralism according to which all value systems are equally true 
or morally acceptable. Rather, it implies that different value systems ought to be 
tolerated. The reason for that stems from the fact that a pluralism at the level of 
value systems or viewpoints does not necessarily imply an equal pluralism at the 
level of values themselves.

A possible approach in the light of political pluralism (which we only outline 
briefly here due to the limited scope of our chapter) for the assessment of emerging 
neurotechnologies and guidance of policy analysis and public engagement has been 
developed by Gutmann and Thompson in their work on deliberative democracy. 
According to deliberative democracy theorists, our ability to reach consensus on a 
foundational level is limited by political, ethical, and cultural pluralism (Gutmann 
and Thompson 2000). Therefore, to adjudicate disagreement concerning the impli-
cations of (neuro)science and (neuro)technology advances, political and moral dis-
course in the public square should take the form of a proceduralist ethics—an ethics 
grounded on the individual as the source of authority and permission as the safe-
guard for the respect of such individual authority (Engelhardt 1996). This approach 
acknowledges the confines of social collaboration without necessarily ruling out the 
possibility, through a political and discursive process, to reach a managed agree-
ment—i.e., conditional proceduralism (Gutmann and Thompson 2000). Furthermore, 
it considers the moral, political and economic conjectures that constrain and shape 
the goals, methods, and hypotheses of neuroscience and neurotechnology. Since 
these assumptions determine the justifiability of neuroscientific and neurotechno-
logical progress, they need to be integrated proactively in the overall assessment of 
potential scientific controversies associated with neuroscience (Estlund 1997).

 Concluding Remarks

As we have outlined in this chapter, the identity of the neuroethics community is 
conditional upon the resolution of five problems inherent in demarcating the field 
of neuroethics as an academic discipline (see Table 17.1). First, the identity of 
the neuroethics community is conditional upon the possibility of bridging the 
interdisciplinary and intradisciplinary differences between the various academic 
backgrounds of neuroethics researchers and breaking down language barriers 
among them. Second, such an identity can be strengthened by demarcating the 
field of neuroethics in an inclusive manner, without repudiating researchers who 
are working in critical areas of the neuroscience-ethics entanglement on topics 
and issues that are not mainstream in the neuroethics literature. Third, the tran-
sient problem of primary and secondary identities within the neuroethics com-
munity is likely to be overcome in the near future as a consequence of the 
growing maturity of the neuroethics community and the progressive establish-
ment of neuroethics as a consistent academic discipline. This process can be 
accelerated by developing a straightforward agenda for the future of neuroethics 
research and through the creation of associative platforms for the coordination of 
neuroethics research and the building of the neuroethics community. Ultimately, 
the neuroethics community faces the intimately related problems of determining 
what type of regime of authority it could and should exert over the knowledge 
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and technology produced by neuroscience and of recognizing the biopolitical 
significance of such knowledge and technology.

Despite these challenges, in our analysis, we also highlighted many positive 
developments that occurred in the last decade in building the neuroethics com-
munity and growing the field into a coherent discipline, the most important of 
which being the establishment of the INS in 2006. However, a truly international 
perspective necessitates the establishment of a pluralistic approach that is capa-
ble of generating unity among researchers without thereby obliterating regional, 
cultural, ethical, and political diversity. To this end, we have suggested that a 
deliberative democracy framework is a fruitful approach to address the challenge 
of political pluralism. By this notion, we describe a deliberative model in which 
pluralistic views on the ethical dimensions of neuroscience and neurotechnology 
are coordinated within a framework of proceduralist ethics.

In addition, we have argued that it is critical for the neuroethics community to 
recognize and consequently assess the biopolitical significance of the brain-society 
entanglement. Creating spaces of neuro- and biopolitical scrutiny allows for the 
ethical evaluation of advances in neuroscience research and their applications in 
medicine and society and incorporates a process of critical anticipation of potential 
impositions of political ideologies or surveillance and national security strategies 
to control populations. Such spaces are critical venues for scrutiny in the emerging 
future of neuropolitics and neurowarfare. As neuroscience and neurotechnology 
rapidly become of primary significance for governments, national security agen-
cies, and armed forces, neuroethicists have an additional duty toward the investiga-
tion of the socioeconomic motivations, political goals, and dual uses underlying 
the creation and promotion of such programs to defend transparency and, as much 
as possible, the respect for state neutrality—unless national security is at stake.

Recognizing the inherent biopolitical dimension of neuroethics is an important 
step toward the responsible conduct of research in neuroscience and its applications 
in medicine and society for the reasons outlined in this chapter. That said, in order 
to ensure that the field establishes itself as a resource for ethical analysis, the neuro-
ethics community has a responsibility to reject any monolithic discourse that does 
not promote a plurality of perspectives and does not encourage critical assessment.

Table 17.1 Challenges in the Identity of Neuroethics

Problems Obstacles
Identity of the neuroethics 
community

Interdisciplinary and intradisciplinary differences between the 
various academic backgrounds

Demarcating the field of 
neuroethics

Non-inclusive approaches to thematic choices and uncertain 
relations to other fields of investigation

Primary and secondary 
identity

Identity conflict with preexisting academic affiliations

Type of regime of authority Different normative and prescriptive stances
Different regulatory approaches

Recognizing the biopolitical 
significance

Lack of self-awareness among researchers
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 Conclusion

We hope that readers have enjoyed the contributions featured in this book. As 
 editors, we are acutely aware of the need to pursue public discussions and scholar-
ship beyond this volume about the ethical challenges generated by developments in 
 neuroscience, as well as its more philosophical and theoretical implications. Indeed, 
a number of scientific advances, technological achievements, and important 
 challenges associated with neurological and psychiatric care motivate such an 
effort. That said, it is important to reflect not only on the responses we offer to such 
challenges but also on their historical underpinnings, the theories and  methodologies 
that support them, and the training and research programs needed to prepare future 
generations of scholars to meaningfully tackle them. As we saw the history and 
development of neuroethics is not monolithic, bringing forth different visions about 
neuroethics and its identity. It will be crucial for  scholars involved in neuroethics to 
reflect further on what might make neuroethics distinct or else what makes it a spe-
cific endeavor in the vast constellation of existing fields and disciplines. Furthermore, 
the actual value and drawbacks of emphasizing this specificity need to be critically 
and thoughtfully considered. In terms of theories and methods, neuroethics has 
much work to do with regard to defining whether it will offer new theories and 
methods and/or borrow and refine existing ones. Moreover, there is a need to initiate 
dialogues about what its research objects (foci) should be. Finally, the field has 
grown significantly, as attested to by both the  continued creation of new programs 
and the sustainability of older ones (notably in North America); however, there 
likely needs to be more attention paid to how such models can inspire (or fail to 
inspire) the development of different research and training programs in the context 
of different national priorities.

Debates about neuroethics is the first volume to explicitly feature debates about 
the development, focus, and future of neuroethics. It is also one of the first volumes 
to provide reflections on the strengths and weaknesses of various aspects of 
 neuroethics research and discourse (e.g., methodology, theories, training programs, 
networks). We hope that the conversation about these matters continues, that it gains 
in depth and diversity, and that the kind of self-reflection that neuroethics encourages 
in neuroscience research, clinical care, and public policy also becomes a central 
 feature of neuroethics itself. Any gaps in the content of this volume should be 
 understood as an invitation and an opportunity for readers to usher the field forward.
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