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Setting the stage





Chapter 1

Introduction

1.1 The new laboratory science of decision making and the discovery
of trust

Vast changes are gathering from this new [neuro-] technology, propelling
humanity toward a radical reshaping of our lives, families, societies, cultures,
governments, economies, art, leisure, religion—absolutely everything that’s
pivotal to humankind’s existence.

Lynch & Laursen (2009, p.7)

The scene: through the hospital doors, into the laboratory

In the center of Zürich, right across from the main building of the University of Zürich,
one finds Switzerland’s oldest and largest hospital and its most important medical research
center: the University Hospital of Zürich.1 With its staff of over 6000 people, working in
more than 40 clinics, almost 200.000 patients a year receive care here. But not only patients
and personnel populate this institution. For instance, some seven years ago, for days in a
row early in the afternoon small groups of entirely healthy students, all males in their early
twenties, entered the hospital’s fMRI facility. These students came to the hospital to be sub-
jects in an experiment. They had agreed to participate in a project investigating the effects
of the hormone and neuropeptide oxytocin on individual decision making. The results of
this study were published in a much-cited scientific article by Thomas Baumgartner and
colleagues (2008), and with hindsight we can therefore say that these students constituted



4 | Chapter 1

an essential linkage towards the establishment of novel facts regarding the mechanisms
implicated in oxytocin’s effects on trust in decision making.

To participate in the study, the students had to be in good health and meet all sorts of
requirements. For instance, participation in the experiment was disallowed to anyone suf-
fering from claustrophobia or any medical condition that could impede one’s ability to lie
still for some time. Also, subjects could not have certain medical devices, such as unremov-
able braces, a cardiac pacemaker or hearing implants.

Once approved for the study, each student, now a study subject, used a nose spray to ad-
minister either three puffs of placebo or three puffs of oxytocin in each nostril—neither
the subjects nor the researchers on the floor knew which treatment was received. Approx-
imately fifty minutes after receiving the placebo or oxytocin, a subject would insert ear
plugs and lie supine on a table, which was then moved into a functional magnetic reso-
nance imaging scanner—a huge cylindrical machine better known by its acronym fMRI.
Inside the fMRI scanner, each subject played strategic games against a human or computer
opponent.

At the beginning of each round, subjects were given twelve monetary units. They were
told that they would be paid one Swiss franc (≈ AC 0.80) for every five monetary units
that they had at the end of the experiment; this would be in addition to the eighty CHFs
(≈AC 65) they would receive for participating in the study. The moves in the game consisted
of decisions to either transfer or not transfer monetary units to their opponents, who in
turn could make similar choices. A crucial difference between the transferals of the subjects
and those of their opponents was that the amount of the subject’s transfer was tripled by
the experimenter before it reached the opponent, whereas the amount transferred by the
opponent was not modified.

Lying as still as they could, the subjects viewed the game via a mirror that reflected the
computer screen on which the game was played and made their choices for each turn with
a four-button input device. All 49 subjects participated in 24 decision trials, which were
divided into several categories depending on which game was played or which phase of the
experiment the game was played in. Halfway through the experiment, subjects received
feedback on how much they had earned or lost, depending on the moves they had made.

The meaning: trust unraveled

These healthy young men, 49 in all, were subjects in an experiment in what has become
known as neuroeconomics. In this particular study the researchers aimed at assessing the
effects of oxytocin on decision making and at exploring the neural circuitry involved. More
specifically, the researchers were interested in the role of oxytocin in our decisions to trust.
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The games used in the study were borrowed from behavioral game theory and were devised
specifically for investigating trust.

At the time of this experiment, scientists already knew that that the intranasal administra-
tion of oxytocin increased human feelings of trust. They also knew that several prefrontal
cortical areas of the brain were implicated in decisions to trust. What was unclear, how-
ever, was just how oxytocin did what it did. Which specific brain areas were affected by
this neuropeptide, and how did these different areas contribute to trust? And what about
responses to breaches of trust? If trust is not returned, how does oxytocin influence one’s
subsequent decision making? To help answer these questions, this experiment was designed
to not only illuminate the role of oxytocin in human decisions involving trust of another
but also to measure the neural activation patterns that occurred as those decisions were
made.

The 49 students who participated in this experiment helped unravel the neural mecha-
nisms involved in trust and in oxytocin?s implication therein. They helped establish that
differences in trust levels due to oxytocin are associated with different activation patterns
in several regions of the brain, most prominently including the amygdala, the midbrain
regions and the dorsal striatum. These areas of the brain are associated with fear processing
(amygdala and midbrain regions) and with learning (dorsal striatum). What we may sur-
mise from this experiment, then, is that an increase in trust appears to be connected to a
decrease in fear and a decreased capacity to adapt one’s behavior in response to feedback,
all of which are influenced by oxytocin; in addition, trust is mediated by the amygdala, the
midbrain regions and the dorsal striatum.

The technologies: oxytocin, fMRI, and the Trust Game

This experiment brought together two lines of research that each had an independent ex-
istence for some time: neuroimaging research into social decision making, and neuroen-
docrinological research concerning (human) sociality. In both lines of research, a promi-
nent place had been reserved for research on trust, conventionally investigated using games
similar to the one used here. Thus, besides the scientists who designed the study and the
49 subjects who participated, this event had three protagonists: oxytocin, fMRI, and the
Trust Game.

The neuropeptide oxytocin is a phylogenetically old molecule that serves various func-
tions in mammals. It is best known for its role in the release of milk in nursing mothers or
lactating animals, but in the past few decades it has also been implicated in an ever grow-
ing set of social behaviors, including trust. However, though humans produce oxytocin
endogenously, in order to test for its effect on the nervous system in a systematic and con-
trollable fashion, exogenous oxytocin must be administered via nose sprays, as was done in
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Baumgartner’s study. Indeed, Baumgartner’s design was similar to that used by Kosfeld and
colleagues when they established oxytocin’s capacity to increase levels of trust in humans
(Kosfeld et al. 2005).

Various technologies for investigating neural activation exist, all targeting different aspects
of it. When it comes to neuroscientific research aimed at localizing psychological func-
tions, no technology has been as successful as fMRI. Such fMRI scanners, as were used in
Baumgartner et al.’s study, are basically huge magnets combined with fine-tunable radio
transmitters and receivers. Together with the computers required to process the collected
data, fMRI technology allows for a basically noninvasive way of localizing the neural ac-
tivation patterns correlated with the cognitive process, (social) decision, or emotion that
is taking place at any moment in time, usually while a test subject completes a particular
task. For fMRI investigations no radioactive tracer substances have to be administered, as
for instance is required in the case of positron emission tomography or PET scanning, and
no electrodes have to be placed on the skull, as is required with electroencephalography or
EEG. The most significant inconvenience of fMRI is the awful noise the scanners make:
Sometimes this approaches 130 decibels, the noise level of a rock concert or a pneumatic
drill. Because of this, subjects have to wear earplugs.

Technologically less sophisticated but no less crucial than oxytocin and fMRI is the so-
called Trust Game as was used in this experiment. Trust games provide for a relatively
straightforward way to understand the complex characteristics of trust in social interac-
tions. Although many variations of this game exist, they all share one aspect—they are
played by two players who are allowed to respond, only once, to the other player?s action.
Both players begin the game with a specific number of monetary units. As described in
the introduction, Players One and Two choose to transfer none, some, or all of their units
to the other player; however, Player One always goes first and both players are aware that
Player One?s transfer amount is always tripled by the researcher (figure 1.1). Thus, in the-
ory both players can profit from the tripling of the monetary units sent by Player One.
But this only transpires if Player One trusts Player Two to send back some of the mone-
tary units, and if Player Two proves to be trustworthy and in fact returns an amount that
is larger than the base amount that was tripled by the researcher. In this game, therefore,
any move by Player One that constitutes a transferal of monetary units, is interpreted as
an instance of trust.

The word “game” in Trust Game owes its place to the set of artfully constructed strategic
situations that come from Game Theory, a formal and mathematical branch of the ra-
tional choice perspective in the study of human behavior. Since the 1970s more and more
research has been devoted to behavioral experiments using Game Theory. It is assumed that
observations of people’s behavior in such strategic games can teach us about real-life social
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interactions, because many actual social situations supposedly have structural similarities
to those modeled in these games. The idea is that by using a variety of games, different
characteristics of social and strategic action can be investigated and weighed against the
yardstick of rationality that Game Theory brings into view and helps articulate. In the
last fifteen years, so-called Behavioral Game Theory has also been enrolled in neurobiolog-
ical forms of experimentation. Research on the role of oxytocin in trust exemplifies this
(e.g. Kosfeld et al. 2005), as does research on the neural pathways implicated in trust (e.g.
McCabe et al. 2001). The experiment by Baumgartner et al. brings together both lines of
inquiry.

Figure 1.1: A depiction of the Trust Game as played in Baumgartner et. al.’s study.
Adopted from Baumgartner et al. (2008, p.640).

1.2 Neuroeconomics, trust, and reality

In miniature form, almost all of the themes this dissertation touches on can be discerned in
the section introducing the neuroeconomics of trust. To make things more explicit, how-
ever, I will disassemble the main concerns. These are at least the three following themes:

1. a new laboratory science of social decision making going by the name of “neuroecono-
mics,” i.e. a new science, which

2. takes on phenomena such as trust, and which,

3. in the process, might affect our views on the nature or reality of such social phenom-
ena and humans qua social beings.
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Before expounding on how these themes will be scrutinized philosophically in this disser-
tation, I will briefly introduce this triplet of science, trust, and (social) reality.

Experiments in neuroeconomics?

Although economists, neuroscientists, methodologists, and philosophers of science have
been discussing neuroeconomics for some years now, and although it has even made some
appearances in mainstream media, it deserves some more introductory and contextualizing
words. As with most things neuro-, neuroeconomics can be many things. As “neuroecono-
mics” is used here, the term denotes a particular way in which neuroscience and economics
have been brought together during the last ten to fifteen years. Sometimes this is explained
by saying that neuroscience gives economics the proper foundation it has been lacking for
so long, or, more specifically, that neuroscience helps develop economic theories of de-
cision making by adding (biological) constraints. This interpretation is sometimes called
“behavioral economics in the scanner,” but, as we will see in chapters 4, 5, and 6, this
description is somewhat too restricted.

Since the beginning of the new millennium, a lot of work has been done under this label
of neuroeconomics. As the epithet behavioral economics in the scanner implies, neuroeco-
nomics can be interpreted as the unsurprising next step in economics’ steady movement
toward a conception of its most prominent subjects, viz. humans, as concrete, material,
biological entities. Entities, moreover, that are empirically investigable. This movement,
moreover, coincides with a movement away from the highly abstract and idealized former
subject of economics, the Homo economicus. Whether this image indeed fits the neuroeco-
nomic project, is one of the questions I will address in this dissertation.

There are, however, two other conceptions of neuroeconomics in circulation. One of the
alternative meanings given to “neuroeconomics” refers to the scientific field in which a
branch of economics is used to model and understand brain activity. The basic idea here
is that economics is a substrate-independent tool, the Swiss Army Knife of intellectual
labor, so to say. As such, economics can and should be used to model and understand not
only objects such as markets, politics, ethics, partner choice, or education, but also brain
activity.2 In this view, the brain is conceived of as a complex system in which different areas
(or even different synapses) are in competition with one another in their (independent)
struggle for resources such as oxygen and sources of energy.3

Furthermore, the term neuroeconomics is sometimes used to denote a market where neuro-
products are being bought and sold. The designated market is huge, and the types of
products on display are wide-ranging. Some products are complex, expensive, and labor
and expertise intensive—think for instance of deep-brain stimulating “pacemakers” for the
therapeutic use in patients with Parkinson’s disease4 and fMRI scanners for imaging brain
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activity. Other products traded here are relatively easy to use and fairly cheap, such as
bestsellers Seroxat and Ritalin for the treatment of depression and Attention deficit hyper-
activity disorder (ADHD), respectively. Then there is also the variety of often simple and,
equally often, scientifically suspicious products, ranging from fish-oil to “dream-machines”
or “mind-machines” that help you relax (or learn better, or become more aware) by stimu-
lating the optical nerve, to the variety of neurofeedback programs that can be used to train
your brain.5

For social scholars of science and society, this market has a plethora of riches on offer,
as it constitutes a place where science and the public meet and interact. More specifically,
neuroeconomics in this third sense embodies a place where the “neurobiologization” of
subjectivity and society is enacted, questioned, and advertised. With the dimensions of this
market, however, also comes a certain ethereality; it is difficult comprehend something
as big and irregularly shaped as neuroeconomics understood in this way. As soon as one
tries to focus on this neuroeconomy, one will find that the variety of products on sale
and the variety of buyers, sellers, intermediaries, marketers, marketing channels, (corpo-
rate) stakeholders, and interested parties is simply stunning. Thus, in my this dissertation
this meaning of the term is of subordinate importance, even though the topic of neuro-
biologization will surface occasionally and is present throughout in the background as a
motivational theme.

Why neuroeconomics?

Besides the specific meaning of neuroeconomics at play in this dissertation, it is crucial
to emphasize that neuroeconomics in itself constitutes a specific case of a much broader
development, viz. the rise to prominence of all things “neuro.” The neuroeconomic market
described above illustrates this, but so does, for instance, the fact that while in 1958 only
650 articles were published in the brain sciences, 2008 alone saw the publication of over
26,500 such articles (Rose & Abi-Rached 2013, p.5). Furthermore, consider the long list of
novel academic fields employing the neuro prefix: neuroaesthetics, neuroethics, neurolaw,
neurosociology, neurotheology, neuromarketing and so on.6 Today, the involvement of
the brain in aesthetic judgment, in moral and lawful behavior, in social interactions, and in
beliefs in or experiences of God is at the center of attention for many scholars throughout
the world.7 According to many today, a significant part of the answer to the question of
what kind of beings humans are, involves an explication of what the brain is and how
it works; indeed, the hope invested in the brain is well expressed in the epigraph to this
chapter.8

There can of course be no doubt that brain-based accounts of who, how, and what we are
exist next to many other such accounts. That some identify themselves and their peers in
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(large) part in terms of their brains and their neurochemistries does not mean that psy-
chological, developmental, socio-economic, gender, racial or other identities have been
done away with; to claim otherwise would be utter nonsense. But this does not negate
the fact that, from the 1960s onwards, the neurosciences have supplied us with a new way
of thinking about ourselves and, potentially, for acting upon ourselves. And this new way
of thinking deserves philosophical scrutiny.

To start with, then, we have to recognize that there are many dimensions to today’s upsurge
in interest in the brain. The economic dimension has already been touched upon: there is
a viable market for brain research and products aimed at the improvement of the human
condition via actions on the brain. This dimension cannot easily be severed from what
are probably best considered as cultural factors, however. That is to say, we are concerned
with a phenomenon that has emerged most clearly in what was formerly known as “the
West”—namely, that part of the world made up by advanced liberal democracies. It appears
that neuroscience’s rise relates to and interacts with customary practices characteristic of
such societies, such as the use of neuroscience in criminology and in developing strategies
for crime control. In this regard Rose and Abi-Rached have convincingly made the case
that a new neurobiologically informed “diagram of control” is taking shape (Rose & Abi-
Rached 2013, p.166), central to which are policies of screening and intervention. Such
policies, according to Rose and Abi-Rached,

are likely to contribute to a further widening of the net of the apparatus
of control to the ‘precriminal’ or ‘predelinquent,’ and to play a part in the
new ways in which subjects and subjectivities are governed in the name of
freedom in an age of insecurity. (p.167)

Based on the idea that structural neuroimaging can tell us something about the susceptibil-
ity to violent, impulsive, dangerous, sexually predatory and similarly unwanted behaviors,
neurobiology influenced the general publics’ beliefs on risk and its management.

Another obvious place to look for illustrations of the ways in which the rise to prominence
of the neurosciences interacts with more general cultural factors is in psychiatry, which
nowadays conceptualizes disorders almost always in terms of their underlying neurophysi-
ology. Fidgety boys who cannot concentrate do not (merely) suffer from ADHD, they suf-
fer from neurodevelopmental disorder ADHD. Non-communicative boys who show little
empathy do not simply suffer from autism, but from neurodevelopmental disorder autism.
In both these cases, which are only two examples of a wide-ranging phenomenon indeed,
historically variable social norms and neurobiological research meet in highly complex
ways and give rise to very particular practices of classification and management of types of
behavior.9 There is a tendency at work here to conceptualize disordered behavior through
an appeal to biology, and not by way of a symptom-based taxonomy, as the Diagnostic and



Introduction | 11

Statistical Manual of Mental Disorders (DSM) V—the presently used manual of psychiatric
diagnoses—purports to do. This tendency is driven both by a scientific and technological
push of ever more data and proven means of intervention, as well as a popular or cultural
pull of (overblown) expectations and desires for clear-cut explanations in terms of some-
thing as purportedly real, stable, and universal as our biological constitution. Explanations
in such terms, moreover, often function in order to release patients from personal responsi-
bility for their abnormal behaviors10 and are therefore more than welcome:11 The oft-held
belief seems to be that when one’s disorderly behavior has its roots in a neurodevelop-
mental deficit of some sort, the behaviors accounted for by that deficit are beyond one’s
liability since they are a matter of fate, not of will.

Outside the criminological and psychiatric contexts, the economic and cultural aspects of
the rise of neuroscience show in the huge nonacademic interest in neuroscience and its po-
tential and professed implications. This is manifest in the great number of popular science
books, television broadcasts, blogs, and the like dedicated to the topic and enthusiastically
consumed by the public, as well as in the attention neuroscience receives in policy cir-
cles.12 This dimension at least partly depends on the academic one—the one that produces
knowledge of the brain. The technological advances, particularly in the domains of neu-
roimaging, neurophysiology, and neuropharmacology, have made it possible to find out
all sorts of things about the brain’s involvement in human actions, (deviant) behaviors,
beliefs, powers, experiences, desires, and the like, and that the possibilities of neuroscience
have been realized with great enthusiasm. Thus, it appears that the combination of neu-
roscientific knowledge and cultural beliefs about the role of the brain in who we are and
what we are disposed to do bears an obvious relation to all sorts of local societal demands.

All this, however, merely boils down to a restatement of the initial observation that there
is an upsurge in interest in the brain. Pointing out ways in which this upsurge relates to
all sorts of other characteristics of “late modern societies” does not by itself bring us closer
to an explanation. One explanatory route simply relates the academic, economic, and cul-
tural dimensions to each other: The fact that a lot of money can be made with anything
from neuro-books to neuro-pharmaceuticals and other sorts of neuro-devices, follows from
the knowledge divulged by the neuro-disciplines. Due to the latter we get to know more
and more about brain-based disorders, capacities, dispositions and the like, about brain-
affecting cures for these disorders, about tools that positively affect these capacities, and
about means of governing these dispositions.

This explanation, however, bears all the signs of complacency. It is based on the premise
that neuroscience flourishes because it gets things right, whereas it might well be the case
that a lot of money can be made with products that do not spring from knowledge practices
that get things right. The simple and attractive story above is that, because science gets
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things right people are interested in it, disorders can be cured, unwanted behaviors and
experiences mended—this is a story of how success reaps success. Unfortunately, it is much
too simple. This account does not help us understand, for instance, why it is just now that
so much hope, money, time, and work are invested in brain research and all that comes
with it; nor does it help us understand anything about the nature of such investments or
the rewards. It does not add, in other words, to an understanding of how neuroscience rose
to such cultural, academic, and economic prominence as it has reached today but instead
contents itself with the fact of the achievement.

This veni, vidi, vici explanation of the success of neuroscience arguably forestalls any crit-
ical assessment, whereas such assessment is surely needed. To give an example, it can be
argued that (philosophical) beliefs about the essential involvement of the brain in human
(mental) capacities and the like are a much more important driver behind the success of
neuroscience than are neuroscience’s achievements for bringing about such philosophical
beliefs. If one holds on to the above victorious story of neuroscience, one will not easily
see that the accomplishments of neuroscience have played a smaller role in bringing forth
our current view of the role of the brain in what makes us human, than the idea that the
brain has a role in this had in making neuroscience a success.13

In an attempt to provide a more satisfactory account of the rise of neuroscience, this dis-
sertation engages with the question of how neuroscience has accomplished the status it has
today. It does so not by taking up neuroscience as a whole,14 nor by studying sociologically
the societal phenomenon of fluctuations in scientific hypes and hopes.15 The first would be
too grand a project, the second would provide too narrow a view on the specificities of the
science at hand, its contents and, particularly, its style—but more about this later. Rather,
then, I will scrutinize neuroscience’s rise to prominence through a philosophical analysis
of the exemplary and circumscribed case of the neuroeconomics of trust. And although full
generalizability might be too much to ask for, the contention that neuroeconomics consti-
tutes a sufficiently representative instance of the rise of neuroscience to get a handle on this
event is easily made. First, neuroeconomics is exemplary of the way in which neuroscience
moves into other fields of study that were previously or are currently elsewhere conceived
of as the territory of wholly different tribes—in this case, tribes of social scientists or moral
philosophers. Second, as far as its neuroscientific character is concerned, there is not much
that sets neuroeconomics apart from other areas of study within the neurosciences that are
crucially involved in the rise of the neurosciences.

Trust

This leaves me with the obligation to justify my choice to focus on trust as an object
of research. In this regard I can be fairly brief. To begin, it comes from my determina-



Introduction | 13

tion to engage with a concrete, real-life object and the philosophical problems and puzzles
that poses—as opposed to an abstract argumentative enterprise only comprehensible in the
context of a contemporary philosophical debate. While trust, in itself, may not be all that
concrete, it plays a central role as an object of neuroeconomic research. As such, it is in fact
a very concrete object of research. All in all, this dissertation is neither an abstract exercise
in the philosophy of neuroscience nor a systematic philosophical analysis of the nature of
trust. Instead, it is a philosophical analysis taking off from neuroeconomic research into
trust—research which, as I will show, “restyles” trust in the process.

By focussing on trust I follow in the footsteps of the neuroeconomists who have turned
trust into one of their pet-topics. Their interest raises two questions: Why is trust such a
favorable object of research in neuroeconomics and, more interestingly, how did neuroe-
conomists turn trust into such preferred object?

Neuroeconomists would answer the why-question by saying that trust is a vital feature of
all economic transactions and perhaps even of social life in general—it is the proverbial glue
which holds society together, the lubricant which keeps our economic system and, more
generally, our societies going. If it were not for trust—in spouses, in banks, in sellers, in
buyers—society would not be able to function as it does.

The how question addresses the intricacies of the research technologies, skills, assumptions,
theories, models and so on, which, together form the material basis of neuroeconomic
studies of trust. This concerns, in other words, the wide-ranging set of linkages that keep
the project together. A partial illustration was already given in the opening section, but
much of this dissertation consists of analyses that shed light on these linkages and bring
out their epistemological and ontological significance. It is through such analyses that I will
clarify how neuroeconomists stylize trust, the brain, and the social world.

Furthermore, the neuroeconomics of trust is of great interest here because where neuro-
economics investigates trust it arguably trespasses on the territory of the more traditional
social sciences. Hence, the neuroeconomics of trust helps understand what, for instance,
social interaction is supposed to be, how this ought to be studied and what implications
the novel sciences of the brain might have for (more traditional) sciences of sociality—issues
that are closely related to the conception of man that is enacted in neuroeconomics. In or-
der to concretize the issue of the potential interference between conceptions of sociality
from neuroeconomics and nonscientific ones, consider the contrast between the way in
which trust is investigated in neuroeconomics and a more intuitive, more everyday notion
of trust.
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Trust and the constitutive order of society

To this end, I will take my cue from the articulation of trust in a more traditional social
science which, compared to neuroeconomics, is more dedicated to investigating the order
of everyday reality in everyday reality: ethnomethodology. Ethnomethodology is a branch
of social science founded by Harold Garfinkel and further developed by him and his fol-
lowers from the 1960s onwards. Although not a mainstream perspective in social science,
the number of self-professed ethnomethodologists has grown rather substantially since the
publication of Garfinkel’s pioneering Studies in Ethnomethodology (1967) and it has proven
to be a stable presence in the field ever since.16

Distinctive of ethnomethodology is its claim to investigate the methods that the subjects
investigated by ethnomethodologists—the ethnos—use to make sense of their actions and to
give meaning to their life and to the world around them. Thus, ethnomethodology is not
concerned with (nomological) explanations of social phenomena but instead seeks an un-
derstanding of meaning-making practices from the perspective of the practices investigated.
The “method” in the term “ethnomethodology,” then, does not refer to a specific method
which ethnomethodologists claim to have developed, but rather to the fact that this ap-
proach investigates the methodic ways in which members of communities give meaning
to and provide structure for their practices, and organize and account for their practical
affairs (cf. Garfinkel 1967, p.vii). Ethnomethodologists even explicitly claim not to employ
any circumscribed method in their work and claim to simply “follow around” those whom
they investigate. If anything, then, that is ethnomethodologists’ method: simply following
people around.17

Simply following people, however, is anything but simple. It requires that one refrains
from putting to work any conceptual or theoretical schemes familiar from social theory—
or from any other scientific discipline for that matter.18 It entails that ethnomethodologists
ask their subjects very “straightforward” questions, where straightforward is between scare
quotes because no one would ordinarily consider such questions as ethnomethodologists
ask straightforward—they are too basic for that. They are what we might call ontological
questions, as they simply inquire into what is going on in people’s daily lives. Asking such
questions helps make visible what is so obvious that it would otherwise remain invisible.
For this reason, asking such questions has been compared to performing Husserlian brack-
eting exercises (Watson 2009, p.479), in which also, but in the context of phenomenological
investigations, all reliance on assumptions we commonly make about the world surround-
ing us is deferred. Instead of subsequently turning to social theory in order to develop
explanations for the sense-making practices or ordering schemes laid bare, ethnomethod-
ologists are content when they succeed in simply describing them—any deviation from the
footsteps of the ethnos is to be avoided.
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Another specific form ethnomethodological research has taken, and for which ethnometho-
dology has become rather (in)famous, is the so-called breaching experiments.19 These are
experiments done in the ordinary flow of people’s lives, forcing upon them as it were a
break with that flow. This can, for instance, be done by pretending to be a boarder in one’s
own home: conducting oneself politely and circumspectly to one’s parents, siblings and
children, and speaking only when spoken to (Garfinkel 1967, p.47).20 Or it can be done
simply by denying the commonsensical nature of a conversation partner’s statements, as
in the example below:

The subject [S] was telling the experimenter [E], a member of the subject’s
car pool, about having had a flat tire while going to work the previous day.
(S) “I had a flat tire.”
(E) “What do you mean, you had a flat tire?”
She appeared momentarily stunned. Then she answered in a hostile way:
“What do you mean? What do you mean? A flat tire is a flat tire. That is
what I meant. Nothing special. What a crazy question!” (Garfinkel 1963,
p.221)

Garfinkel used such breaching experiments “to raise into visibility matters that are typi-
cally taken for granted” (Watson 2009, p.479), to investigate what it is that disappears when
order breaks down—perhaps analogous to the way in which physiologists make inferences
concerning normal bodily functioning from pathological cases. The ultimate aim of this
technique is to reveal what subjects do in order to make sense of their surroundings in ways
that are socially acceptable to the group they belong to. The rules of social order are con-
stantly in the process of being made, maintained and repaired. Depicting this process is
entirely distinct from investigating how “objective” norms act on subjects in order to in-
form their behavior or inquiring into the origins of such norms or into the functional role
they fulfill in the grander scheme of social life.21

Once something has been “raised into visibility” through the specific research technologies
employed by ethnomethodology—asking ontological questions and performing breaching
experiments—it can be turned into an object of research in itself. Such objects as are made
visible in these ways, however, are of a well-delineated sort. They are what have been called
“constitutive orders,” that is, all the presuppositions that together make up the natural
attitude shared by members of some ethnos, and the mutual commitment to the relevant
“rules of engagement” in the practice thereby constituted (Watson 2009, p.476).

Constitutive orders, furthermore, are to be understood in contradistinction with regula-
tive or summary rule orders (cf. Rawls 1955, Searle 1995, Watson 2009) and are closely
associated to the basic rules that are definitive of social practices.22 In regard to the breach-
ing experiments discussed in Garfinkel’s article (1963), it turns out that Garfinkel’s answer



16 | Chapter 1

to the question of what it is that has disappeared on such occasions is trust. In Garfinkel’s
view, trust is lacking in situations in which people can no longer make sense of what prac-
tice they are involved in, or when they have lost the feeling of being mutually committed
to a common practice with their conversational partner.

“Trust,” then, is here understood as “compliance to the constitutive order” and, as such,
as “a condition for grasping the events of daily life” (Garfinkel 1963, p.190). This concep-
tion of trust has been endorsed by other prominent ethnomethodologists, including Ann
Rawls (2008) and Rod Watson (2009). Trust as conceived of by ethnomethodology, then,
is not something akin to a psychological feature or a particular form of behavior. It is
not a characteristic that may or may not be a part of some meaningful social exchange or
other—put differently, it does not belong in the realm of preferred play. On the contrary,
to ethnomethodologists trust “a condition of stable concerted actions” (Garfinkel 1963,
p.196), a feature of the constitutive expectancies which order social life.

Watson captures some of the ideas at work here as follows:

The idea of constitutive features – such as trust – as actually prior to and
constitutive of action and objects (within a practice) rather than as emerging
from – as outcomes of – action stands as the essential difference between what
Rawls (1955) called summary rule orders and constitutive orders. Garfinkel
takes up trust as a necessary background condition in a constitutive order
[. . . ] and this distinguishes his approach from most of sociology, which takes
a formal analytic [. . . ] approach. (Watson 2009, p.479)

Ethnomethodologists thus give trust an essential and constitutive role in the routine, or-
dinary maintenance of social practices—practices that would not even be there if it were
not for trust, because failing to trust terminates one’s participation in the practice at issue
altogether (Garfinkel 1963, p.187). Trust, stylized in ethnomethodology, comes out as akin
to a transcendental condition for the possibility of sociality, which explains why, according
to Garfinkel, “there is no reason to look under the skull since nothing of interest is to be
found there but brains” (Garfinkel 1967, p.190).23 We should not expect to find trust be-
neath the skull in this transcendental understanding, since only if trust were akin to a thing
such as a mental state, something of which it makes sense to say that it has what Wittgen-
stein has called “genuine duration,”24 could we possibly find out that it has a physiological
substrate that could be localizable anywhere at all. Moreover:

Trust in [an ethnomethodological] sense does not mean to trust the whole
person in all of their aspects, but, rather, to trust only that they are com-
mitted to [the practice at issue], competent to perform it, and that they trust
this of you. Not to trust in this way is to fail to participate [. . . ] altogether.
(Watson 2009, p.478)
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Rather than identifying trust with a particular shape that individual actions can take (as
we saw neuroeconomists did in section 1.1), ethnomethodologists conceive of trust as “a
necessary background condition of any mutually intelligible interaction” (Watson 2009,
p.476), as a condition of “constitutive practices” such that “all parties to the interaction
must understand that they are engaged in the same practice, must be competent to per-
form the practice, must actually perform competently and assume this also of the others”
(Watson 2009, p.475). If these conditions are not met, there is simply no interaction taking
place that we would consider to be part of an orderly social practice. And whenever an or-
derly practice can be observed, the ethnomethodologists’ version of trust must be present
and doing its job.

One pertinent issue in the present investigation concerns the relationship between trust
as it is stylized by neuroeconomists and the everyday concept of trust, as articulated by
ethnomethodologists. Do they coincide, overlap or relate in another way? Is it the phe-
nomenon ethnomethodologists individuate that neuroeconomists subsequently succeed in
unraveling? What implications, then, could the neuroeconomic investigation of trust have?

Reality

In my earlier statement that neuroeconomists stylize trust, the brain and the social, sev-
eral core assumptions of this dissertation can be discerned. First of all, by mentioning
neuroeconomists rather than neuroeconomics it is indicated that science is an inherently
human and social affair. There are two dimensions to this. First, science is a social affair in
the sense that its results are achieved through collaborative practices and communicative
interactions. Second, although neuroeconomists might do most of their work within the
confines of their laboratories, offices and conference venues—secluded spaces relatively de-
tached from the rest of society—their work can only artificially be disconnected from the
societal context in which it takes place. This dissertation works towards the substantiation
of the claim that each aspect of what goes on in these different spaces affects all other as-
pects, and that therefore such practices and means of communication that are at the heart
of science cannot be excluded from epistemological and ontological analyses.

The second core assumption is that when neuroeconomists stylize their objects of research,
they bring novelty to the world. When scientists are finished with the objects they inves-
tigate, those objects are different from how they were before. Science is an inquisitive
enterprise and, of course, one might be tempted to neatly separate problems of epistemol-
ogy from problems of ontology, arguing that all that scientists change in the process of
research is our knowledge of the world.25 In this dissertation, however, I defend the (prag-
matist) view that epistemological and ontological matters cannot be so easily severed. To do
so, I will take my cue from the philosophy of Polish philosopher-scientist Ludwik Fleck
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(1896–1961), which I will elaborate in chapter 2. Central to Fleck’s philosophical views
is the notion of style, which helps us understand the simultaneously social and cognitive
organization of science.

This, then, is the philosophical backbone of this dissertation, namely a particular con-
ception of the interlinked relationship between science and reality which goes back to
the groundbreaking work of Fleck. Pioneering the practice-oriented study of science, in
his Entstehung und Entwicklung einer wissenschaftlichen Tatsache Fleck illustrated the fruit-
fulness of amalgamating sociological, historical and philosophical analyses of science. Al-
though the book was originally published in 1935 and first translated into English as Gen-
esis and Development of a Scientific Fact in 1979, his work remains relatively little known to
this day, at least among philosophers. This is despite the fact that he initiated a practice that
has proven to be productive from the 1970s onwards, as evidenced by such works as Bloor
(1976), Callon (1986), Collins (1985), Kusch (1999), Latour (1987), MacKenzie (2006), Pick-
ering (1995), Rose (1990) and Shapin and Schaffer (1985). Judged by this heritage, Ludwik
Fleck ought to be ranked among the founding fathers of a particular view of science and
of how to study it philosophically and scientifically.

A distinctive feature of Fleck’s approach is that it does not equate science with the facts it
(allegedly) reveals and the theories it construes and refines. Instead, in the Fleckian view26

science refers to all those facts and theories—be it that they are conceived of differently—
plus all the implicit assumptions, research-enabling technologies and skilled experts, as well
as the complex ways in which all of these interact. In his view of science there is no place
for straightforward dichotomies such as those between knowledge and belief, who knows
and what is known, scientific knowledge and social context or theory and experiment. In
this dissertation I will employ the Fleckian view, but only after I have explained it more
thoroughly in chapter 2.

1.3 How neuroeconomics can be studied philosophically

The primary concern of this dissertation is what happens to trust when it is investigated by
neuroeconomists. However, this topic does not stand alone; it is connected to a wide range
of related philosophical problems and issues, spanning from questions regarding aspects of
the production of neuroeconomic facts to the portrayal of man as (social) being and the
conception of society enacted. As I mentioned previously, to examine such issues I will
employ the philosophy of science developed by Ludwik Fleck.

To further clarify the nature of this endeavor, however, I appeal to a philosopher of science
who would, on almost all counts, be quite contrary to the project at hand: Karl Popper.
Insofar as its rationalism is considered, Popper’s view of science differs very much from



Introduction | 19

the one I adhere to and defend here. This becomes evident when one looks at Popper’s
appraisal of experimentation relative to theory. For Popper theory is primary and experi-
ments only serve to test theories (cf. e.g. Popper 2002, p.90). In my analysis, however, the
relationship between theories and experiments is not assumed to have a fixed form, and a
hierarchy is not imposed on the pair at the outset.

Also when it comes to what philosophers are and what they are or are not supposed to
engage in explanations of the development of scientific knowledge, the Fleckian account
differs from the Popperian one. On Popper’s view, the bulk of what matters is understood
when one succeeds in applying the logical argument known as modus tollens to the body of
scientific hypotheses under scrutiny. This procedure allegedly allows for an evaluation of
whether or not the theory at issue is falsified—or can be falsified at all. Only what is internal
to science matters, in Popper’s view, with the most importance given to logical relations
between theories and hypotheses and the predictions that can be deduced from them. The
Fleck-inspired approach to such matters, on the other hand, does not principally rule out
any type of influence. By minimizing the importance of the distinction between so-called
internal and external influences on the development of scientific knowledge, other types of
developments—social, conceptual, philosophical, technological, economic, cultural—can,
in principal, be presented in such accounts. Indeed, a premise of my dissertation is that
what is considered to be internal or external to science is more the outcome of scientific
developments than it is a source of them.27

So what is it, then, in Popper’s view of science that can help clarify the nature of the
current undertaking? It is something intimately related to Popper’s persistent fallibilism,
namely, his belief that we can never be sure whether or not our scientific explanations
get things right. In one of his more poetic formulations of this idea, he connects it to an
antifoundationalist theme:

Science does not rest upon solid bedrock. The bold structure of its theories
rises, as it were, above a swamp. It is like a building erected on piles. The piles
are driven down from above into the swamp, but not down to any natural or
‘given’ base; and if we stop driving the piles deeper, it is not because we have
reached firm ground. We simply stop when we are satisfied that the piles are
firm enough to carry the structure, at least for the time being. (Popper 2002,
p.94)

In this formulation we immediately recognize Popper’s rationalism: science consists, first
and foremost, of a structure of theories, which he then compares to a building constructed
on top of piles driven into a swamp. Obviously, Popper’s imagery concerns the relationship
between theories and empirical data, or the so-called empirical basis of science. In Popper’s
view the empirical data do not constitute the kind of rock-solid foundation empiricists
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of various stripes assume—objective science’s empirical basis “has [. . . ] nothing ‘absolute’
about it” (Popper 2002, pp.93-94). Instead, Popper argues that, where theories come into
contact with empirical data, all we have are the man-made decisions that this and that
data justifies the acceptance of some basic statement. The piles in the above image, then,
are the empirical conclusions drawn from the theories at issue, and what is at their base,
what allows them to carry the weight of the structure above (the theories), are man-made
decisions regarding their solidity.

Without adopting Popper’s view on the relationship between theories and empirical data,
I wish to pursue the antifoundationalist idea Popper holds, that science does not rest on a
definite and firm ground and that it takes (a large number of) “piles” to keep it in place.
But unlike Popper I do not identify the better part of science as the bold structure rising
above the swamp; instead, I see the piles, which prevent that structure from sinking into
the swamp, as crucial part of science. In my rendering of the metaphor, those piles do
not simply consist of the empirical conclusions drawn from the all-important theories. As
I appropriate the metaphor, Popper’s piles are Fleck’s stylized active linkages at work in
science. The building that rests on top of them is the stable set of passive linkages—reality
as it is experienced as if it were independent from those linkages we actively engage in our
attempts to uncover reality. To a large extent, then, this dissertation consists of laying bare
and analyzing the piles on which the neuroeconomics of trust rests. For this, I have to step
into the swamp of scientific practice.

Fleck’s philosophy is, of course, not the only viable framework for an endeavor such as
this. A large variety of more standard philosophies could be found and employed in this
analysis of neuroscience. Without wanting to spend too much time and space on what will
not actually figure in this dissertation, I will briefly discuss some of the more established
alternatives. To frame these views consider that, over the last century, philosophy of sci-
ence has grown ever more fragmented. During the twentieth and twenty-first centuries,
the trend toward specialization into specific disciplines of the sciences, which began at least
as far back as the seventeenth century, continued as science saw enormous growth in the
number of practicing students and scientists, the number of disciplines, and the amount
of money involved. At the same time, philosophy of biology, philosophy of social science,
philosophy of physics and the like became more relevant areas of study than general phi-
losophy of science. With the advent of neuroscience in the 1960s and its subsequent growth
in the 1970s, 1980s and onwards, philosophy of neuroscience also entered the family.

From neuroscience to philosophy

Probably the best-known philosophical project concerning neuroscience goes by the name
of neurophilosophy. This is a naturalistic venture which puts neuroscience at the center of
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many an investigative field that philosophers think of as theirs. The mind-body problem,
free will, morality, religion, the nature of mental states, knowledge, belief and all such
issues, according to the neurophilosopher, are to be dealt with, first and foremost, on the
basis of neuroscientific knowledge (see e.g. Churchland 1986, Churchland 2007).

When discussing neurophilosophy, only one name can figure centrally, even if it denotes
two distinct philosophers: Churchland.28 The Canadian philosophers Patricia and Paul
Churchland have become famous for establishing or at least accelerating this field of en-
quiry.29 For while the neurophilosophical approach may have already been discernible in
the mind-brain identity theories of Ullin Place (1956) and John Smart (1959), and in the
eliminative materialism formulated by Paul Churchland (1981), the endeavor really only
gained traction after the term for it was coined in 1986, with Patricia Churchland’s publi-
cation of a book by the very name of Neurophilosophy.

As a species of naturalism, neurophilosophy sees philosophy and the natural sciences as
continuous projects. The two share objects of investigations, and when it comes to the
methods considered appropriate, naturalists of this creed generally see no principled dis-
tinctions between what is philosophical and what is scientific. If anything, it appears to be
the type of focus or the degree of zooming in on different kinds of problems that distin-
guishes neurophilosophy from neuroscience.

Recently, Patricia Churchland published a book with the telling title Braintrust (2011),
which concerns the foundations of morality and puts trust center stage. In her insightful
discussion Churchland, to a considerable degree, deals with the same scientific material
that is also central to this dissertation. Thus, her book provides the perfect material for
a comparison between neurophilosophy and the Fleckian approach to the philosophy of
science espoused here.

Churchland has a profound and fairly classical philosophical objective in mind—to fur-
ther our understanding of human morality. To this end, she examines “the foundations of
mammalian sociability in general, and human sociability in particular” (Churchland 2011,
p.10). Her hypothesis is that morality is a four-part scheme of (1) caring, (2) recognition
of others’ psychological states, (3) social problem-solving and (4) learning social practices.
Vital to her hypothesis are neuroeconomic studies since, in Churchland’s view, these re-
veal a plethora of facts concerning, mostly, (2), (3) and (4). This is especially the case with
experiments investigating the neuropeptide oxytocin. As Churchland puts it:

The extension of caring to dependent infants, and then to mates, kin and
affiliates, marks the crucial shift that makes us social. At the center of the
intricate web of neural connections is oxytocin (OXT), a powerful peptide
that in mammals has been recruited in organizing the brain to extend self-care
to infants, and thence to a wider circle of caring relationships. (Churchland
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2011, p.63)

Moreover, key to the extension of care from infants to all others is trust, as oxytocin works
its spell through trust. Put differently, insofar as morality is understood as the thing that
grounds social behavior (Churchland 2011, p.12), it is crucially dependent on the trust-
inducing workings of oxytocin.30 Looking at the intertwined issues of morality and social-
ity in this fashion, Churchland, in her own view, has progressed significantly from what she
considers conventional moral-philosophical perspectives,31 namely perspectives which bear
no clear and explicit connection to understandings of evolution and the brain, and which
for that reason are “in peril of floating on a sea of mere [. . . ] opinion” (Churchland 2011,
p.2).

More so than in other neurophilosophical writings by the Churchlands,32 in this book,
Churchland points out the limitations of the type of neurobiological and evolutionary ex-
planations of the foundations of morality. Much cultural variation can be found in moral
practices, if only because the issues requiring moral decisions differ from one culture to
another. Regulation of stem cell research is typically something that has only become a
concern in our current Western society, for instance. Even with regard to such “basic”
moral issues as human sacrifice, war or murder, the historical record shows decidedly di-
vergent practices. Churchland acknowledges that the cultural or societal variation of such
matters cannot be explained solely in terms of neurobiology (Churchland 2011, p.106). In
other words, understanding how people determine the best action to take with regard to
many issues of moral concern, requires knowledge of more than just the neurobiology of
moral decision making. Accordingly, “nurture” or cultural learning takes up a large part
of her view of human morality (see especially Churchland 2011, chapter 6). However, hers
remains a philosophical project, inspired and informed by current neuroscientific wisdom,
as her principal questions lucidly express:

Where do values come from? How did brains come to care about others?
(Churchland 2011, p.12)

Since the answers to these questions crucially involve trust and neuroeconomic experi-
ments investigating trust, Churchland deals with much the same material as I do in this
dissertation. But she does so with a completely different agenda. My goal is not to shine
a philosophical light on the findings of neuroeconomists, where these findings, as such,
are more or less accepted for what they are. Rather, I strive to understand how the prac-
tices of neuroeconomists and all the active linkages enrolled therein together lead to these
findings, what the weight and function of each linkage is, and what the significance is of
neuroeconomic findings on trust vis-à-vis the everyday conception of trust. Churchland’s
neurophilosophical project regarding trust, hence, does not offer an analysis of the neuro-
economics of trust that competes with mine. In fact, it more closely resembles the type of
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material I analyzed than it does my analysis of that material.

From philosophy to neuroscience

No less (in)famous but almost diametrically opposed to the neurophilosophical project
epitomized by the Churchlands, is the work of another duo: Max Bennett and Peter
Hacker. This partnership comprises a neuroscientist (Bennett) and a philosopher of Wittgen-
steinian creed (Hacker),33 who have co-authored or -edited three books (2003, 2007, 2008)
and published several articles in the neuroscience journal Progress in Neurobiology (2001,
2002, 2005, 2006). Their prime achievement, though, is indubitably their Philosophical
Foundations of Neuroscience (2003). In this book they first trace historically the concep-
tual roots of neuroscience. Then they thoroughly analyze neuroscientific investigations
concerning such diverse human faculties as sensation, perception, knowledge, belief, think-
ing, emotion and volition. Similar analyses follow concerning the role of neuroscience in
regard to consciousness and self-consciousness. And finally, they discuss the methods and
goals pertaining to neuroscience, on the one hand, and philosophy (of neuroscience) on
the other.

Bennett and Hacker argue at length that neuroscientists continually run up against the
limits of language, trespassing its logical grammar to the effect of uttering meaningless
statements. The prime source of neuroscientists’ leaps into the senseless is what Bennett
and Hacker call the mereological fallacy. Qualities, functions, capacities and abilities are of-
ten ascribed to a part of a human being, while in fact it only makes sense to ascribe these
to the human being (or other kind of animal) as a whole. Whereas Churchland writes
phrases such as “our brains often make good decisions in figuring out some solution”
(Churchland 2011, p.7), Bennett and Hacker are of the opinion that “there is no such thing
as the brain’s thinking or reasoning, feeling pain or perceiving something, imagining or
wanting things” (Bennett & Hacker 2003, p379)—let alone brains figuring out solutions.34

According to Bennett and Hacker, it is the task of philosophy to point out such conceptual
oversights and insensibilities to neuroscientists. Doing so will help neuroscientists to carry
on their empirical work correctly—that is, without indulging in gibberish.

Thus, where Churchland turns to neuroscience in order to lay bare the foundations of
human morality, Bennett and Hacker practice ordinary language philosophy35 and claim
that in this way they can provide neuroscience with its philosophical foundations.36 De-
termining and explicating the logical grammar of our ordinary language is commonly the
first step taken in this field of play. Second is ensuring that in some region of application,
language is in fact used in accordance with this logical grammar by pointing out where it
is not and showing how mistakes can be amended.

Critically scrutinizing neuroscience is at the core of their endeavor and as such this might
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appear to be much closer to the approach I take than is neurophilosophy. However, there
are vital differences between the ordinary language philosophy of Bennett and Hacker and
the stylistic analysis I provide in this dissertation. As was the case with neurophilosophy,
these differences concern the object investigated, the method used and the goals pursued.

The object of the ordinary language philosophy of neuroscience is formed by all the lin-
guistic expressions found in the final products of neuroscience—in statements of fact and
theory as they are formulated in academic articles. Bennett and Hacker are not concerned
with how such expressions arrive in academic writings, but that is a topic I will explicitly
address. And although language is the object of research, this does not mean that Ben-
nett and Hacker pay attention to such devices as rhetoric or metaphors. Although they
do discuss one overarching image of man—the dualistic picture promoted by Plato and
Descartes—they do so only insofar as they consider this image to obstruct our understand-
ing. Beyond their purview is the productivity of such an image or of metaphors (e.g. how
such constructs or devices might help drive a research program). Moreover, unlike in the
present dissertation, in Bennett and Hacker’s book (2003) no attention is given to the non-
linguistic issues that are implicated in neuroscience—think of the social and material prac-
tices neuroscience embodies and the scientific methods and research-enabling technologies
involved in it.

Bennett and Hacker analyze neuroscientific expressions by comparing them to the stan-
dards provided by their own account of the logical grammar of ordinary language.37 The
leading question for them is whether or not what neuroscientists say makes sense. Often,
however, this appears to lead to highly contentious judgments, because what makes sense
to one person does not necessarily make sense to another; thus, just what that logical gram-
mar of ordinary language is, may not be as straightforward as Bennett and Hacker assume
(see also Dennett 2007). Also in this respect, then, my analysis diverges from that of Bennett
and Hacker. Conceptual analysis has its role to play here too, but the question of whether
or not the expressions uttered by neuroscientists—or, more precisely, neuroeconomists—
make sense is not as crucial. The reasons for this is that, unlike Bennett and Hacker’s book,
my project does not begin with the assumption of a settled logical grammar. In fact, one
of the key assumptions underlying this dissertation is that the meanings of concepts and
their relations to other concepts change almost continuously, as what appear to be the
same concepts figure in different (scientific) practices that are informed by different inter-
ests, questions and technologies (cf. Fleck 1979, p.42). Indeed, the travels of the concept of
trust through different social and intellectual circles and the impacts of these travels on the
meaning of the concept are issues I will analyze.

Both their object of investigation and their method are directly related to the goal Ben-
nett and Hacker work toward, namely clearing up the language in which neuroscience is
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conducted. To this end they show that, in their view regrettably, much of neuroscience is
informed by the aforementioned dualistic conception of man, which goes back to Plato,
but which has found its most well-known and in the context of neuroscience, most in-
fluential and well-known proponent in René Descartes. In Bennett and Hacker’s view, the
contemporary form which dualism takes is that of a radical and unbridgeable split between
brain and body, rather than a split between two kinds of substances, one of which is char-
acterized as thinking and the other as being physically extended. They attempt to show
that this conceptual framework is incoherent and leads to meaningless gibberish, such as
explaining “human perceptual and cognitive capacities and their exercise by reference to
the brain’s exercise of its cognitive and perceptual capacities” (Bennett & Hacker 2003,
p.72). However, this is completely meaningless, because “[o]nly of a human being and
what resembles (behaves like) a living human being can one say: it has sensations; it sees,
is blind; hears, is deaf; is conscious or unconscious” (Wittgenstein (1953, §281); quoted in
Bennett & Hacker 2003, p.71). In order to avoid such senselessness, they offer a conceptual
scaffolding that harkens back to Aristotle, “supplemented by Wittgensteinian insights that
complement Aristotle’s”, as this “is necessary to do justice to the structure of our concep-
tual scheme and to provide coherent descriptions of the great discoveries of [. . . ] cognitive
neuroscience” (Bennett & Hacker 2007, p.131).

In this respect, also, the present undertaking contrasts with that of Bennett and Hacker.
For even if the stylistic analysis that is to follow is critical at points—especially in regard
to scrutinizing the strength of the relations between active and passive linkages (i.e., ques-
tioning whether facts indeed follow once a style-induced aspect of neuroeconomics is in
place)—it is so without there being a clear and allegedly incontrovertible benchmark in
place. To wit, if Bennett and Hacker were to analyze the neuroeconomics of trust, their
analysis would have to start with a stringent idea of how trust relates conceptually to any-
thing else. Here I take a more “agnostic” position. Instead of taking a stand on what trust
is or what it does or does not relate to, I analyze how others define it and in the process,
relate it to all kinds of things— emotions, physiological states, behavioral models or the
like.

Ethical, legal and social issues in neuroscience

Another branch of philosophy of the neurosciences concerns itself with the variety of eth-
ical, legal and social issues brought up by these sciences—ELSI research, as it is convention-
ally called. As an example, consider neuroethical38 work concerning sex in the brain. Ac-
cording to the prominent neuroscientist and expert on autism, Simon Baron-Cohen—not
to be confused with the comedian Sacha Baron-Cohen—male brains are “hard-wired for un-
derstanding and building systems,” whereas the female brain is “predominantly hardwired
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for empathy” (Baron-Cohen 2004, p.1).39 This, so his neuroscientific explanation goes, is
due to the differential average levels of fetal testosterone that exists in males and females
from the eighth to the twenty-fourth week of pregnancy. Cordelia Fine and other neu-
roethicists have critically assessed this type of research with respect to a variety of aspects.
Specifically, questions were raised

concerning the reliability and origins of behavioural sex differences, the pro-
posed links between foetal testosterone levels and later gender-typed behaviour,
the existence of sexual dimorphisms in the brain and their relation to be-
haviour or cognitive style, and the simplistic conception of development
to which [. . . ] accounts [such as Baron-Cohen’s] implicitly subscribe. (Fine
2012, p.286)

Moreover, Fine suggests that Baron-Cohen’s conclusions are a perfect candidate for the
“looping-effect,” as described by philosopher of science Ian Hacking (Hacking 1995, Fine
2012), and, for that reason, it deserves ethical attention. According to Hacking, the sci-
entific understanding of particular groups of people may well impact on the character,
behaviors and (self-)image of the members of such groups, which in turn can affect those
understandings.40 In short, (at least) where humans are concerned, classifications affect
what it is that they classify and the effects of the classifications can potentially feed back
into newer classifications.41 A concern in this context is that, for scientific understandings
to have such an effect, they do not have to be correct: false theories may have exactly the
same impact as true ones (cf. Schwartz 1997). So, even if the criticism by Fine and others
holds, the question is still open as to whether such criticized neuroscientific investigations
of sex differences “merely” explain the status quo, or if they might also reproduce and
strengthen it. Neuroscientists, Fine contends, have an ethical responsibility to consider
such questions.

Of course, this is only one illustration of what ELSI research may look like. More than
the other two examples of philosophy engaging with neuroscience, ELSI research is a very
broad category, comprising work from various perspectives and using various methods—
from conceptual analysis to experiments in ethics to empirical sociological or ethnographic
work. The goals of all such work, however, are relatively confined. These are, as the label
makes clear, to critically assess the ethical, legal and social implications of developments in
neuroscience and its applications—ELSI is first and foremost a critical endeavor.

Compared to this type of work, the present project is somewhat more encompassing. Al-
though questions regarding the implications of neuroeconomics for our conception of soci-
ety, for our conception of human beings as social animals and for more traditional sciences
of the social are important to this project, they are discussed as part of what, at its core,
is an epistemological and ontological analysis. The question of how trust is stylized by
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neuroeconomists is a question concerning a knowledge practice with evident ontological
and social impact. However, I will consider this impact only insofar as our analysis of the
epistemological and ontological issues permits this. Returning to Popper’s metaphor, more
than anything else what I will analyze here is the shape and size of piles that are used to
support neuroeconomic facts about trust. What claims, what technologies, what assump-
tions and what other facts are required in order to establish neuroeconomic facts about
trust—that is what I will deal with. The piles that I find will be inspected thoroughly, and
the implications of the facts they link up to will not be ignored. Nevertheless, this will be
an analytical enterprise more than a critical one.

1.4 Road map

In the previous sections, I have briefly introduced the main issues I will discuss in this
dissertation: First, there is the question concerning the conditions of possibility for neuro-
science to say anything about trust. Second is the question of how, once neuroeconomics
has emerged and trust is taken up as an object of research in that field, trust is stylized.
Third are the implications for academic research and the division of academic labor and,
more pertinently perhaps, the implications for our conceptions of social bonds and of what
type of being man is. Last is the subordinate question concerning the appropriateness of
my Fleckian approach to science.

Before it is put to work in chapters 4 through 6, I will first elaborate the Fleckian perspec-
tive in chapter 2 and illustrate its precepts in chapter 3. That is, chapter 2 will systemat-
ically introduce the Fleckian framework, while chapter 3 will build on the ever-growing
historical, philosophical, sociological and anthropological literature on the neurosciences
and their history in order to illustrate some of the ideas central to the Fleckian outlook
on science. Simultaneously, chapter 3 will provide background concerning some of the
philosophical and technological niceties of today’s neuroscience and, by extension, neuro-
economics. Here, I will begin to identify several of the active linkages implicated in neu-
roeconomic studies, specifically those that are grounded in the idea of localizationism—the
idea that psychological functions can be localized in the brain.

Following in chapter 4, I will discuss the emergence of neuroeconomics first, by analyzing
the “official” disciplinary history of neuroeconomics as described by Paul Glimcher and
colleagues (2009b) and, second, by using a case that examines the promotion of neuroeco-
nomics as an independent field of study. In doing so, I will offer a broader view of the style
at work in neuroeconomics and will provide various other indications concerning the links
actively engaged in the neuroeconomic line of work. Here we get, in other words, a better
glimpse on the piles in the swamp.
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Once I have presented a basic idea of what neuroeconomics is, where it came from and
how it has developed, I will delve into the neuroeconomics of trust in chapter 5. In this
chapter, I will discuss various lines of research concerning the topic of trust in order to
create a clear picture of what neuroeconomists make trust out to be. Thus, I will focus on
what facts about trust have been established—what passive linkages neuroeconomists have
connected to or, to stick to the metaphor, what is erected above the swamp.

Subsequently, in chapter 6 I will move deep into the swamp. This chapter will deal exten-
sively with the active linkages at work in the neuroeconomics of trust, (i.e., those linkages
through which the previously discussed facts were reached). In this chapter, then, the style
enacted in neuroeconomics will be discussed in detail, as will be its consequences for our
conception of man as social animal.

In chapter 7, finally, I will draw conclusions regarding neuroeconomics, trust and reality
and return to the broader motivations behind the endeavor at hand.
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Outline of a Fleckian philosophy of (neuro-)science

Would it not be able to manage entirely without something fixed? Both
thinking and facts are changeable, if only because changes in thinking
manifest themselves in changed facts.

Fleck (1979, p.50)

2.1 Introduction: The continuing relevance of the Fleckian legacy

When the medical serologist Ludwik Fleck began practicing history, philosophy and soci-
ology of science in the 1920s and 1930s, he did so in almost an intellectual vacuum, and his
Genesis and Development of a Scientific Fact (1979, originally published 1935) fell on deaf
ears. Insofar as it fell on ears at all that is: only 200 of the 640 copies published were sold
(Trenn 1979, p.xviii).

The central idea to his philosophical venture was that the epistemology of science had
much to gain from historical and sociological studies of science. By now this might not
seem such an innovative thought, but at the time it was radically novel. In the wake of
Thomas Kuhn’s Structure of Scientific Revolutions (1996, originally published in 1962) we
have witnessed the development of what has been variously called social studies of science,
science studies or science and technology studies (STS), and much of the work done within
the loose boundaries of this field continues to prove to this day that sociological, anthro-
pological and historical studies of science can have philosophical import.1 But Kuhn did
not invent the wheel all by himself, and among the resources he had at his disposal and
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used to his benefit was the work done by Fleck.2 Furthermore, Kuhn had the wind in his
sails, so to say. By the time he wrote his magnum opus the heyday of logical positivism
had to come its end.

The decline of logical positivism was due to the fact that the conclusions of both the
Duhem-Quine thesis and of Wittgenstein’s philosophy of language were acknowledged
ever more broadly. From the first it was concluded that a clear demarcation between scien-
tific knowledge and anything else—be it nonsensical gibberish, metaphysics or religion—
could not principally be settled. If that were indeed true, it would become impossible
to justify once and for all why one thing would and another thing would not count as
scientific knowledge. The realization of the impossibility of justifying the distinction log-
ically, opened up the possibility that it could be explained historically, sociologically or
psychologically—in brief: naturalistically.

Going against the stream, Popper attempted a methodological-cum-logical justification.
Central to this is the logic of the modus tollens and the “falsificationism” in which this
form of argument was granted center stage: Even if theories could not be proven to be
true—as this would require a form of induction, which is never logically valid—strong cases
could be made to justify decisions to consider them false. Only to theories that could, in
principle, be demonstrated to be false, would Popper grant the label of scientificity. Thus,
Popper saw the growth of scientific knowledge as a process involving so-called trial and
error elimination. The task set for scientists, in Popper’s view, boiled down to deducing
predictions from theories and testing those predictions against reality. Despite Popper’s
persistent attempts, it was ever more widely recognized that hardly any science would
deserve to be called scientific if measured against Popper’s strict standards (Feyerabend
1975, Putnam 1981). How science was factually practiced became an increasingly relevant
issue, as opposed to how one could rationally reconstruct its conceptual or theoretical
progress.

As mentioned, Wittgenstein’s Philosophical Investigations (1953) also played a role in this
reform. Wittgenstein’s later philosophy was widely interpreted as further substantiating
the empirical turn, as witnessed for instance by its influence on the philosophies of science
developed by scholars such as Norwood Hanson (1958), Paul Feyerabend (1975), Thomas
Kuhn (1996) and Stephen Toulmin (1953). Specifically, Wittgenstein’s views on the norma-
tivity and autonomy of the grammar pertaining to particular forms of life were perceived
to constitute a philosophical foundation for ideas such as Kuhn’s theory of incommensu-
rable paradigms and the, by then, widely accepted view regarding the mediated character
of observation (cf. Sismondo 2004, p.12-13). More than Popper cared to admit, these views
contained significant difficulties with regard to the relationship between theory and obser-
vation and the priority given to theory in Popper’s philosophy of science.



Outline of a Fleckian philosophy of (neuro-)science | 31

The relevant point in the present context, however, is that Fleck had argued much the same
several decades earlier, even if he did so to no avail.3 Fleck too had conceived of science as
being continuous with nonscientific endeavors, and Fleck, too, emphasized discontinuities
in scientific thinking and acting and the implications of these for matters of ontology. But
for Fleck the central concept was not “form of life” or “paradigm,” but rather “style.” What
most distinguished this alternative approach from more orthodox ways in which philos-
ophy engaged with science, then, was the role granted to the empirical details of actual
scientific work, placing them above, first, logical reconstructions of scientific research and,
second, such end products of science as facts, truths and certain knowledge.

In the wake of philosophers such as Fleck, Kuhn and Wittgenstein philosophers of science
have stopped paying exclusive attention to ideas and ready-made facts and have come to
also investigate the often muddy practices in which scientists are engaged. Insofar as logic
figures in this alternative approach, it is the practical logic embodied in the work of ac-
tual scientists. Questions pertinent to this branch of philosophy of science concern, for
example, the conditions under which specific types of knowledge are possible at all and the
meaning and implication of different epistemic orders in- and outside the science(s) studied.
Rather than asking why something counts as scientific knowledge, the question becomes
how something becomes scientific knowledge and how it subsequently remains scientific
knowledge. In other words, time is an important factor in this philosophical perspective
on science.

In this dissertation the achievements of several decades of fruitful STS research will not
be ignored, of course; nonetheless, I take my principal inspiration from Ludwik Fleck.
The reasons for this are straightforward. To begin, Fleck’s work is very suggestive, posing
as it does an invitation to examine many types of questions and tracing many actors and
entities involved in the practice of science. The role of history comes to the fore, but so
do the roles of technology, the social organization of science and science’s role(s) in society
at large. Following up on even just some of these themes will ensure the production of
descriptively rich case studies.

In addition, Fleck’s move toward the formulation of a theory of thought styles is espe-
cially apt for providing the conceptual equipment to carry out projects in “comparative
epistemology” (Fleck 1979, p.22). As this dissertation substantiates, this type of endeavor
provides analysts of science with a way to evaluate scientific enterprises without somehow
assuming a superior form of insight into the matter at issue in the science studied.4

On a lighter note, it might be said that turning to Fleck when constructing one’s theoretical
framework has the advantages that, first, he is a benchmark figure in the field and, second,
his conceptual armory is relatively fixed. What changes to Fleck’s armory are still possible
can only come from interpreters or users, not from a scholar who is in the business of
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developing increasingly fine-tuned instruments for the investigation of science. However,
against the allegation that framing the present investigation along lines drawn by Fleck is
thus merely an instance of opportunism, I contend that even if Fleck is a benchmark figure,
too little has been done to exploit the resources his work has to offer. Thus, I consider
illustrating the usefulness and lasting topicality of Fleck’s philosophy to be an important
goal in itself, even if it is secondary to understanding, in this case, neuroeconomics.

Of course, the riches of Fleck’s philosophy must manifest themselves in the fruits the
philosophy allows to be reaped. Here this boils down to the question of whether Fleck’s
philosophy helps one gain a better understanding of neuroeconomics and its particular
stylization of trust. My goal in this chapter is limited to outlining the Fleckian approach to
science and to providing support to that approach in a relatively abstract manner. To that
end I will introduce the historical figure of Fleck (section 2.2), review part of his major case
study (section 2.3), detail the philosophical and heuristic lessons that can be drawn from
this case study (section 2.4) and discuss alternative philosophies that either contrast with
or complement Fleck’s conceptual armory (section 2.5). In section 2.6 I will conclude the
chapter with a brief overview of how the remainder of the dissertation will be structured,
relating the various chapters to the Fleckian ideas presented here.

2.2 Ludwik Fleck

Fleck was born in 1896 in the city of L’viv, now in Ukraine but, at the time, in Poland
and called Lwów. Educated as a medical doctor, he worked as a microbiologist throughout
his career. Even during World War II, while being held captive because he was Jewish, he
practiced microbiology. Having worked out a way of procuring a typhus vaccine from the
urine of patients suffering from typhus, he was put to work at a pharmaceutical company
called Laokoon to produce typhus vaccines for German soldiers. After that, he was first
transported to Auschwitz and, later, to Buchenwald. In Buchenwald, after first having been
forced to work as a laborer, he was put to work in a laboratory responsible for, amongst
other things, the production of typhus vaccines for the Nazi’s.5

From the late 1920s onwards, however, Fleck not only worked as a microbiologist, but also
engaged in philosophical reflections on science. This resulted in several articles6 and eventu-
ally in the aforementioned monograph Entstehung und Entwicklung einer wissenschaftlichen
Tatsache (Fleck 1979, originally published 1935). Despite some reviews in what were mostly
medical journals, Genesis and Development of a Scientific Fact gathered hardly any attention
at the time.

Nonetheless, today Fleck is not just a well-known figure but even an icon of a particular
way of practicing philosophy of science and STS. Indeed, the annual prize by one of the
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two largest scholarly associations dedicated to STS, the Society for Social Studies of Science
(abbreviated 4S), is named after him.7 Oddly, however, even though he is widely recognized
as a (philosophically inclined) precursor to this field, his work is still relatively little read.

Of course, the notion of “precursor” is historiographically problematic, if not outright
suspicious.8 However, rather than using this concept here to illumine the history of the
reflection on science, I use it to note that the self-image of contemporary analysts of science
is justifiably described using this term. For, in fact, many a science scholar presents Fleck as
a precursor to his or her own work. This already starts with Kuhn’s Structure of Scientific
Revolutions (1970, originally published 1962). As mentioned, this is undeniably one of
the groundbreaking works with regard to the naturalization and historicization that has
become a part of the philosophy of science since the 1960s.9 Kuhn played a major role
in bringing Fleck’s work to a larger audience, not only by mentioning that it “anticipates
many of my own ideas” (Kuhn 1970, ix) in the preface to his Structure, but also by insisting
on the publication of an English translation of it. In 1979 this translation finally appeared.10

Moreover, the description of Fleck’s work as precursory to either one’s own work or to
science studies in general continues to this day.11

The wide variety of authors who mention Fleck as a forebear indicates a reason why it
is problematic to unqualifiedly characterize Fleck as a predecessor to STS. It presupposes
some questionable convictions: that STS is a uniform field with one clear lineage through
time; that there is no such thing as interpretative flexibility; and, hence that there is but one
way to capitalize on Fleck. These considerations speak against the unqualified use of the
notion of precursor and provide us with a motive for introducing somewhat elaborately
what I take a Fleckian approach to science to mean. However, that there is disagreement
on what lessons should be drawn from Fleck’s work is not a topic of investigation here.
What must become clear, though, is that Fleck is not merely a fascinating figure, an exotic
outlier at the time of his writing and a curious predecessor (to stick to the term in spite of
everything) to much contemporary work in science studies, but that even today his work
provides a viable resource for those interested in better understanding science.

No serious interpreter of Fleck, however, can question that case studies are a sine qua
non in the Fleckian approach to the philosophy of science. Rather than considering in
general terms the dynamics or progress of science, the nature of scientific knowledge, the
role of scientists and that of the objects of scientific research and experimentation from
the safe haven of one’s armchair—in other words, engaging in “an epistemology of the
imagination” (Fleck 1979, p.21), analysts of science are encouraged to get their boots dirty,
to engage, either historically or contemporaneously and in any case comparatively, with
scientific practices as actually performed (Fleck 1979, p.21). To understand what it means
to do all this along Fleckian lines and to see what this yields, I will briefly go over Fleck’s



34 | Chapter 2

own most extensive case study before expanding on Fleck’s philosophy of science more
systematically.

2.3 Fleck’s case study of syphilis

For a long time, diagnosing “the great pretender” syphilis was a tough job—especially in its
later stages. It was around four hundred years after syphilis had first been distinguished as a
disease in late fifteenth- or early sixteenth-century Europe, before Fritz Schaudin and Erich
Hoffmann identified the spirochete bacterium Treponema pallidum as its causative agent in
1905 and an “easy” and, subsequently, reliable diagnostic test for the disease in all stages of
its development could be developed by August von Wassermann in 1906.12

That it took so long undoubtedly had something to do with the reasons why syphilis
has come to be known by the epithet of “great pretender”: It goes through four different
phases, the first and second of which show symptoms that are also indicative of a host of
other disorders. Furthermore, there do not seem to be any reliable essential signs. Even the
lesion, with which the first stage of the disease usually reveals itself, is reported to have not
occurred by many people who present with secondary syphilis (Mullooly & Higgins 2010).

The sexually transmitted infection usually begins with a lesion developing, on average,
some 21 days after infection. The infection is commonly located on the genitals, but can
potentially be anywhere on the body. It can also be transmitted at birth, in which case
it results in congenital syphilis.13 Next comes a stage characterized by one or more of a
large variety of symptoms, including but not limited to various afflictions of the skin, the
mucous membranes and the lymph glands. After this, a latent phase, commonly lasting
several years, commences; during this phase people do not show any symptoms, but are
still contagious. Lastly, there is tertiary syphilis, which if the disease has not been treated,
starts 3–15 years after the initial infection. This noninfectious stage comes in a variety of
forms and can damage the brain, nervous system, heart, blood vessels, liver, bones or joints.

Finding a standardized and reliable diagnostic instrument for a disease as intangible as
syphilis was a big challenge to medical science. The Wassermann test, based on the prin-
ciple of complement fixation, tested for the presence of antibodies produced by persons
carrying the bacterium Treponema pallidum. It became one of the first medical technolo-
gies to be governmentally regulated.14 Furthermore, the fight against syphilis was also of
political importance, because of the strong moral connotations the disease carried and
because fighting syphilis was considered to be an important part of the battle against “de-
generation,” which at the time, was at the core of eugenic programs throughout the world
(cf. Löwy 2004).
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A rewarding case

This introductory account of syphilis and the history of its diagnosis provides some req-
uisite background (and contrast) to Fleck’s major case study. For it was on the basis of an
investigation of the history of syphilis, of ideas about syphilis and of practices of dealing
with syphilis, ultimately culminating in the discovery of the fact that the Wassermann re-
action was related to syphilis, that Fleck articulated his ideas on science, knowledge, truth,
facts and society.

Fleck had good reasons for putting the Wassermann reaction center stage in his major
philosophical investigation, and he made these explicit in his prologue. First, he stated that
standard examples of facts considered reliable and worthy of investigation in epistemol-
ogy,15 facts from everyday life or classical physics that is, all suffer from the same weakness:
they are worn out and naive, and therefore do not allow for critical investigation.

Fleck’s worry is reminiscent of one Wittgenstein expressed in §593 of his Philosophical In-
vestigations (1953): “[a] main cause of philosophical disease [is] a one-sided diet: one nour-
ishes one’s thinking with only one kind of example.” Wittgenstein battled this disease by
enriching his diet of examples with all kinds of language games. All of these were so-called
thought experiments and some were completely imaginary (e.g. §142). Fleck chose another,
more obviously empirical route;16 as he stated in his prologue, “a ‘more recent fact,’ dis-
covered not in the remote past and not yet exhausted for epistemological purposes, will
conform best to the principles of unbiased investigation.” Furthermore,

[a] medical fact, the importance and applicability of which cannot be denied,
is particularly suitable, because it also appears to be very rewarding histori-
cally and phenomenologically. (Fleck 1979, p.xxviii)

The fact at issue was that the Wassermann test was related to syphilis. Before he discussed
the genesis and development of this fact, however, Fleck first described the variety of con-
ceptions of syphilis which could be identified between the start of the twentieth century
and late fifteenth century—from Fleck’s present back to the oldest historical sources that
recognizably concern syphilis (Fleck 1979, p.1).17 In this timespan he identified four dif-
ferent conceptions of syphilis: the mystic-ethical, the empirical-therapeutic, the pathogenic
and the etiological. Each of these conceptions differed from the others in such terms as how
the disease was defined, how it was diagnosed or what was considered a cure. To express
this diversity, he used a term that became notorious18 in philosophy subsequent to Kuhn’s
publication of Structure of Scientific Revolutions in 1962: incommensurability (Fleck 1979,
pp.36, 62).19

As is so common in attempts at projecting contemporary conceptions of disease (or any-
thing else really) back into history, there are serious difficulties in doing this. The borders
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of the disorder, to be sure, will have changed significantly, as will have the alleged symp-
toms. Indeed, further back than the end of the fifteenth century, it becomes impossible to
find anything that can be identified with what we call syphilis without becoming overly
charitable.

To a present-day medical doctor, it is obvious that what we now consider to be so many
distinct diseases—tuberculosis, scabies, leprosy, gonorrhea, soft chancre and more—were
once jumbled together. The first steps toward disentangling these diseases were taken at the
close of the fifteenth century. At that time, and stimulated by a series of epidemics that
took place in the wake of “wars, famine and natural disasters, such as extreme heat and
floods” (ibid., p.2), syphilological thought arose.

Astrology figured centrally in Renaissance thought and fifteenth-century explanations of
syphilis were stylized in conformity with this: “almost all the authors of that period hint at
the sidereal origin of syphilis as the first and most important cause of the epidemic” (ibid.).
Fleck quoted Bloch’s two-volume history of syphilis from 1902: “Most authors assume that
the conjunction of Saturn and Jupiter under the sign of Scorpio and the House of Mars
on 25.XI.1484 was the cause of the carnal scourge. Benign Jupiter was vanquished by the
evil planets Saturn and Mars. The sign of Scorpio, which rules the genitals, explains why
the genitals were the first place to be attacked by the new disease” (ibid.). Syphilis, we see,
was construed as a venereal disease and was done so partly for astrological reasons. Being
a venereal disease, it was simultaneously implicated in a specifically moral view. It was
thought that syphilis was sent by God to make man abstain from the sin of fornication.

This line of thought was what Fleck called the mystic-ethical conception of syphilis, and he
showed that the understanding of syphilis as a carnal scourge or Lustseuche had clear ram-
ifications for how it was diagnosed, for instance. Using his contemporary classification of
diseases, Fleck wrote that this conception of syphilis also comprised “gonorrhea, soft chan-
cre and lymphogranuloma inguinale” (ibid, p.3), in addition to what is today understood
as syphilis.

Partly coexisting with and partly succeeding this, Fleck identified the empirical-therapeu-
tic conception of syphilis (ibid., p.5).20 At the core of this conception was the practice by
physicians to connect syphilis to mercury, based on the skin-related character of the disease.
This followed from the use of mercury for treating various skin diseases, something that
was already common at the time (ibid., p.4). The connection between syphilis and mercury
became so strong that mercury was used not only as a treatment but also as a diagnostic
aid. Syphilis, in this conception, was the disease that responded to mercury compounds.
Hence, this conception excluded the third stage of the disease, since it does not show on
the skin.

Fleck also identified what he called the “pathogenic” conception of syphilis, “that is, opin-
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ions about the mechanism of the pathological associations” (ibid., p.11). This conception,
which relates syphilis to the blood, can be found in the oldest writings on syphilis and, in
fact, can be traced back to the (ancient) theory of the humors, according to Fleck. “Foul
blood” was what explained syphilis, in this view. This type of conception, according to
Fleck, helped people understand the “generalized” or “constitutional” character of the dis-
ease.21

The final conception of syphilis that Fleck identified was the etiological one, which has
prevailed from 1905 onwards, since Schaudinn and Hoffmann identified the pale spiro-
chete as the causative agent of syphilis. The rise of this conception almost coincided with
Wassermann’s achievement of finding a blood test for syphilis—which Fleck conceived
of as realizing “the ancient wish of the collective: the demonstration of syphilitic blood”
(Fleck 1979, p.70). Fleck claimed that ideas identifiable in older conceptions of syphilis,
conceptions which cannot be said to be properly scientific by today’s standards, could still
be shown to be effective when Wassermann did his work at the start of the twentieth cen-
tury. “Urideeen” or “proto-ideas,” Fleck called such ideas. Fleck’s clearest example of this
was syphilis being a condition of the blood—“bad blood.”22

2.4 How to think about science?

This was how Fleck narrated the history of syphilis. But what kind of history is this? Or,
perhaps more to the point, what precisely is it a history of?

The account I have just outlined obviously involved ideas about syphilis. Fleck showed that
these ideas changed through time and he showed how and in response to which events they
changed. Moral, religious, experimental-scientific and technological aspects all had a role
to play. In short, in the fifteenth century syphilis was thought of as something intrinsically
tied up with morality and religion as well as the constellations of the stars, but by the early
twentieth century it was thought of as a bacterial disease. As is also apparent from Fleck’s
exposition, some things remained (relatively) constant throughout this history. Specifically,
the moral connotation syphilis had stayed with it, as did the idea that it was connected to
“foul blood.”

But Fleck’s history is not only a history of ideas; it is also a history of a fact, namely “the
fact that the so-called Wassermann reaction is related to syphilis” (Fleck 1979, p.xxviii).
Fleck recounted in detail how Wassermann and his fellow researchers discovered this. So
far, Fleck’s account is harmless with respect to the standard view of science. But Fleck’s
view of history and its relevance to a proper understanding of science starts to deviate from
the standard view if we consider that, in the latter the history of facts is irrelevant to their
existence. Indeed, in the standard view of science, facts are understood as precisely the sort
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of thing that elude historicity. In this view facts in and of themselves are timeless, and the
only historical tales that can be told about them concern their discovery.

In the Fleckian view, however, facts essentially involve history, and not merely accidentally.
In Fleck’s own words, “a fact always occurs in the context of the history of thought and
is always the result of definite thought style” (Fleck 1979, p.95). Facts, thus, result from
constraints on thought which are encapsulated by Fleck with the notion of style. Thus, it
follows that it

is not possible to legitimize the ‘existence’ of syphilis in any other than a
historical way. To avoid unnecessary and traditional mysticism it is thus ap-
propriate to use the term ‘existence’ restrictively as only a thinking aid and
convenient shortcut. (Fleck 1979, p.23)

Fleck refrained from speaking of existence as something unqualified and absolute. To un-
derstand why this was the case, consider his view on the four different stylizations of
syphilis we encountered before and the lessons he drew from his observation that there
were all these four stylizations. At the root is the observation that “[a]ll these points of
view are based upon observation, perhaps even upon experiments, and none can simply be
declared wrong” (Fleck 1979, p.8). Whatever definition one adheres to, it will determine
how one investigates the disease—with which questions in mind, on the basis of which
certainties and by using which technologies. Eventually, it will lead one to some and not
to other conclusions regarding the nature, diagnosis and treatment of syphilis, because for
each of the styles, syphilis is a different type of entity. “It is only after the choice has been
made that the associations produced by it are seen as necessary” (Fleck 1979, p.8).

Fleck put this in more systematic form by identifying a two-part relationship between so-
called active and passive linkages or associations which are always implicated in epistemic
processes. Active linkages encompass everything with which researchers come equipped.
For instance, in Fleck’s history of syphilis “the generic concept of carnal scourge was thus
an active association of the phenomena, explained in terms of cultural history” (Fleck 1979,
p.10). Passive linkages, on the other hand, are all those signs of resistance that subsequently
seem to exist independently from the active linkages. But Fleck did not fail to emphasize
that what follows passively, in fact, cannot be formulated or identified if it were not for the
active elements in cognition. Again an illustration from the history briefly reported above:

a restriction of the curative effect of mercury in the sentence [. . . ] asserting
that ‘sometimes mercury does not cure the carnal scourge but makes it even
worse’ represents a passive association with respect to the act of cognition.
(Fleck 1979, p.10)

This identification of active and passive linkages in knowledge and in the procedures for
acquiring knowledge may appear to show affinity with the philosophy of science position
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defended by Fleck’s better-known Wiener Kreis contemporaries. For they too emphasized
that empirical statements are somehow relative to systems of representation or concep-
tual frames that are only conventionally subscribed to, and which can only be judged on
grounds such as simplicity.

Fleck parted from the moderate conventionalism of the logical empiricists on two grounds.
First, he denied liberty in regard to choosing what principles or active linkages to use.
Rather than being up for grabs by any individual or community of researchers, the active
linkages one works with are, as it were, handed over by tradition. Through training they
are instilled in members of epistemic communities, which Fleck calls thought collectives.
Moreover, such principles are materialized in the research technologies these communi-
ties use—something also argued by Pierre Duhem, for instance (1982, originally published
1906). History and the sequence of things matter, so Fleck underscored.

Fleck also parted company with the empiricists in regard to their insistence that the growth
of knowledge entails only an increase in what follows passively, not in what relates to this
actively. Thus, as empiricists would put it, the ratio between what is empirical and what is
conventional changes with the progress of science. An ever larger part of what we say we
know derives from our experience rather than from anything else, in this view. According
to Fleck, however, it does not even make sense to speak of a reality of passive facts in
isolation from the active linkages at work in our attempts to get at them.23 Any increase in
passive linkages will only come about if sufficient investments are made (i.e., if the number
of active linkages increases too).

The distinction Fleck made between active and passive linkages, then, did not simply fol-
low the demarcation empiricists adhered to between what is given through the senses and
what is not. In Fleck’s view observation does not start with what is given to the senses. We
have no grounds for arguing for the existence of syphilis, for example, independent from
our historically developed and culturally colored ways of knowing.24

This view of knowledge, to which history and development are so crucial, also involves
the idea that knowledge cannot be understood as the property of isolated individuals. In
opposition to the individualist idea, Fleck suggested that knowledge is intrinsically a social
achievement:

Every epistemological theory is trivial that does not take this sociological de-
pendence of all cognition into account in a fundamental and detailed manner.
(Fleck 1979, p.43)

This does not mean that knowledge is solely a social achievement, something which is
clarified in its entirety once its social construction is laid bare. Any account of knowledge
must also bear a relation to what it is knowledge of. Nor does Fleck’s view constitute a
threat to the objectivity of knowledge. Quite the contrary! Fleck’s aim was to understand
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how objective knowledge is possible, and this led him to describe the social organization
of science as a condition of the possibility of knowledge. As he put it:

those who consider social dependence a necessary evil and an unfortunate
human inadequacy which ought to be overcome fail to realize that with-
out social conditioning no cognition is even possible. Indeed, the very word
‘cognition’ acquires meaning only in connection with a thought collective.
(Fleck 1979, p.43)

Claims to knowledge without reference to a collective beyond the knowing individual
at issue are simply incomplete assertions, on Fleck’s view. Thus, stating that someone
knows this or that or recognizes such-and-such “demands some such supplement as [. . . ]
‘as a member of a certain cultural environment,’ [or] ‘in a particular thought style, in a
particular thought collective’” (Fleck 1979, p.39).

Thus, there can be no knowledge in the absence of thought collectives. But what are those
thought collectives that Fleck proposes? A thought collective is “a community of persons
mutually exchanging ideas or maintaining intellectual interaction” (1979, p.39) and carrying
what Fleck calls a thought style.25 Vital to science is the communicative interaction be-
tween the individuals making up the relevant collective. This is, in part, because of the
training through which newcomers, by necessity, internalize the external constraints of
the thought style—“we look with our own eyes, but we see with the eyes of a collective
body” (Fleck 1986c, p.134), as Fleck expressively described the outcome of this process of
disciplining. In addition, it is because the communicative interactions taking place within
a collective have a major part to play in the generation, stabilization and change of knowl-
edge over time.26

Fleck identified several characteristic aspects of the structure of thought collectives. Most
central is the division, present in any thought collective, between an esoteric circle and an
exoteric circle which relate to each other much like elites and masses do.27 The esoteric
circle of modern science is divided into a core of specialists, with a somewhat wider circle
of general experts around it; then, outside the circle of general experts, the exoteric circle
is populated by laymen. Anyone can be a member of various exoteric circles, but only of
(very) few esoteric circles, if any at all.

In each of these circles, scientific knowledge is dealt with differently. In the exoteric circle
where popular science circulates, the contents of scientific accounts are purged of all the
details, complexities, worries and controversies which are visible in the esoteric circle. Ac-
counts of science in the exoteric circle do not aim to convey specific scientific details nor
to spur debate. Instead, they present a broad and general outlook in which what is debated
in the esoteric circle is taken for granted, and all that springs from there is beyond doubt.
This, however, does not mean that only the esoteric circle can influence the exoteric one,
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without any chance for the exoteric circle to have an impact on the esoteric one. As the
history of syphilis shows, the idea of foul blood and the moral connotation of syphilis
existed no less in the esoteric circle than in the exoteric one, and purportedly both circles
had their role to play in Wassermann’s focus on this disease. In fact, Wassermann was di-
rected to focus on syphilis (rather than, for instance, on the much more harmful disease
tuberculosis) by Friedrich Althoff, head of the ministry of educational and medical affairs,
who feared that the French would be the first to find an accurate diagnostic instrument for
it (Fleck 1979, p.68). Moreover, if it had not been

for the insistent clamor of public opinion for a blood test, the experiments
of Wassermann would never have enjoyed the social response that was abso-
lutely essential to the development of the reaction, to its ‘technical perfec-
tion,’ and to the gathering of collective experience. (Fleck 1979, p.77)

What happens in the exoteric circle, then, is just as likely to determine what happens in
the esoteric circle as is the other way around.

Furthermore, both circles know specific literary technologies28 used for communication
in and between these different circles.29 For instance, moving from the core of the esoteric
circle outwards, one first finds articles published in specialized scientific journals, next
in textbooks meant for those who are working their way from the exoteric circle inwards,
then in handbooks for general experts and, finally, in popular science accounts of all forms.
The further one moves away from journal articles, the firmer the grip of style and the easier
claims to factuality are made without referring to the context of their creation.

As to the relation between the thought collective and the thought style, Fleck stated that
the thought collective

provides the special “carrier” for the historical development of any field of thought,
as well as for the given stock of knowledge [. . . ]. This we have designated thought
style. (Fleck 1979, p.39)

Thus thought collectives are groups of mutually interacting people who share a thought
style—that is, who share a common background or disposition which drives, constrains
ánd makes possible cognition. Once again in Fleck’s words:

We can [. . . ] define thought style as [the readiness for] directed perception, with
corresponding mental and objective assimilation of what has been so perceived. It
is characterized by common features in the problems of interest to a thought
collective, by the judgment which the thought collective considers [obvious],
and by the methods which it applies as a means of cognition. The thought
style may also be accompanied by a technical and literary style characteristic
of the given system of knowledge. (Fleck 1979, p.99)
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Fleck brings together a heterogeneous mixture of elements in his concept of thought style,
to be sure: What is stylized or conforming to style comprises much more than thinking alone.
Everything from the choice of objects of investigation to the ways in which the results of
research are written and published is covered by the concept, including all that happens
in between. Therefore, people who belong to the same (thought) collective will generally
not disagree on which methods and which research technologies to use for arriving at the
truth about the objects of interest—better still, the material, technological and hands-on,
practical experience of those educated in or socialized into a particular collective are all
aspects of style too.30 Because thought style and thought collective encompass so much
beyond thought or thinking, instead of strictly sticking with Fleck’s terminology, in the
remainder of this dissertation I simply speak of style and collective when I employ these
concepts. Style and collective are, thus, meant to have the same meaning as Fleck’s thought
style and thought collective, but style and collective express Fleck’s intended meanings
without, as Fleck did, confusingly emphasizing the importance of thought.

Style: Epistemology and ontology, history and sociology

In order to firmly grasp the remaining part of Fleck’s philosophy of science, it is impor-
tant that, in addition to the historical sequence narrated in section 2.3, I also provide some
details of Fleck’s analysis of the genesis of the central fact at issue in his Genesis and Devel-
opment—that the Wassermann reaction is related to syphilis. As I mentioned before, Fleck
considered the Wassermann test to be a realization of an “ancient wish of the collective”
(Fleck 1979, p.70), namely, the proto-idea that syphilis was a disease that involved foul
blood. More valuable philosophical lessons can be drawn from this case, however. Fleck
described what was involved in the process leading up to the discovery of the Wassermann
reaction as follows:

Skills, experience in the field, and ideas whether ‘wrong’ or ‘right’ passed
from hand to hand and from brain to brain. These ideas certainly underwent
substantive change in passing through any one person’s mind, as well as from
person to person, because of the difficulty of fully understanding transmitted
knowledge. In the end an edifice of knowledge was erected that nobody had
really foreseen or intended. Indeed, it stood in opposition to the anticipations
and intentions of the individuals who had helped build it. For Wassermann
and his co-workers shared a fate in common with Columbus. [. . . ] They
wanted evidence for an antigen or an amboceptor. Instead, they fulfilled the
ancient wish of the collective: the demonstration of syphilitic blood. (Fleck
1979, pp.69-70)
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What at one point in time had been seen as a crucial part of the research (i.e., antigens in
organ extracts), left the stage and made way for antibodies in the serum. How the thought
collective around Wassermann came up with a working test, one that had a sufficiently
high success rate, was impossible to reconstruct. It took a whole lot of tinkering, as Fleck
vividly describes (Fleck 1979, pp.72-73). The tinkering was done in conformity to the style
dominant in medicine at the time, where style dictates both methods used and ontology
enacted. Following the reconstruction of Fleck’s arguments by Henk Van den Belt and Bart
Gremmen’s (1990), the style at work in Wassermann’s research is best interpreted as the style
of specificity, because the idea of specificity aptly covers the “stylistic bond [connecting]
many, if not all concepts of [the] period” (Fleck 1979, p.9). Thus in serology, for instance,
the relation between antigen and antibody was assumed to be specific; in nosology, the
style of specificity appeared in the form of an ontological as opposed to a physiological
conception—classifying disease in terms of distinct disease entities (rather than in terms of
the loss of balance, for instance, which was central to traditional Hippocratic medicine);
furthermore, each disease entity was supposed to correspond to a specific etiology (Van den
Belt & Gremmen 1990, p.468-469).

As Wassermann brought syphilis into the laboratory, the active linkages became even more
various and numerous than they were before. They now included the enormous amount
of skilled labor, informed by extensive (tacit) knowledge, as well as the instruments and
solvents used,31 the theories that guided the choices made, and so on. As Fleck indicated,
nonscientific factors also entered the picture (i.e., factors which were not exclusive property
of the esoteric circle). Thus, when Wassermann began to study syphilis, not only the disease
entered the laboratory, proto-ideas shared throughout the more exoteric quarters of the
collective followed. The “prescientific” view about foul blood is one example, as is the
moralistic connotation of syphilis. As we saw previously, the latter played a vital role in
the instigation of this research in the first place (Fleck 1979, p.77).

Moreover, Fleck recounted that some of the beliefs on which “Wassermann and his co-
workers” acted were “completely mistaken” (Fleck 1979, p.74). Significantly, they built
on the false idea that “a specific antigen-antibody reaction [. . . ] had been demonstrated”
(ibid.). Thus, Fleck determined that, in the case of the Wasserman test, false assumptions
led to true knowledge, and Fleck showed how this could happen. What is required, is that
enough people invest sufficient amounts of time, labor, skill and technologies.32 Indeed,
as Fleck beautifully illustrates, it is no coincidence or miracle that, if those conditions are
met, false assumptions can lead to truth:

How does it come about that all rivers finally reach the sea, in spite of per-
haps initially flowing in a wrong direction, taking roundabout ways, and
generally meandering? There is no such thing as the sea as such. The area at
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the lowest level, the area where the waters actually collect, is merely called
the sea! Provided enough water flows in the rivers and a field of gravity exists,
all rivers must finally end up at the sea. (Fleck 1979, p.78)

Replace the manner in which style directs perception and intellectual interest with “grav-
ity” and all the work supplied by the collective with “water,” and the pieces fall into place:
a “true” finding arises. What such a true finding is, however, cannot be understood in
terms of the age-old metaphor, according to which scientific knowledge mirrors nature (cf.
Rorty 1979a)—the metaphor that is either implicitly or explicitly at play in a lot of work
in the philosophy of science (cf. chapter 1, section 1.3). This is not because Fleck ascribed
to a radically relativistic view of truth, even if it was radically “relationist”:

‘a stylized solution, and there is always only one, is called truth. Truth is not
“relative” and certainly not “subjective” in the popular sense of the word. It
is always [. . . ] completely determined within a thought style. One can never
say that the same thought is true for A and false for B. If A and B belong
to the same thought collective, the thought will be either true or false for
both. But if they belong to different thought collectives, it will just not be the
same thought! It must either be unclear to, or be understood differently by,
one of them. Truth is not a convention, but rather (1) in historical perspective,
an event in the history of thought, (2) in its contemporary context, [a] stylized
thought constraint. (Fleck 1979, p.100)

This epistemology does not allow for a conception of timeless, universal truths. In this
view there is no neutral place outside history from which such truths can be identified.
But nonetheless, Fleck’s epistemology is not relativistic. Given a style, it follows what is
and is not true. This is not subverted by the fact that there is always a way in which the
truth of a statement has to do with all the relations the statement is engaged in, with all the
active and passive linkages connecting up with it. That statements can only exist in such
complex webs of linkages is why I use the concept of relationism; the notion of “truth”
can be of value, even if truth is (only) an event taking place in a network that is always in
the process of change.

As to this change, it deserves emphasis that Fleck viewed the identities of the individual
elements caught up in a network as being dependent on their place in that network. Thus,

[e]very change and every discovery has an effect on a terrain that is virtually
limitless. It is characteristic of advanced knowledge, matured into a coherent
system, that each new fact harmoniously—though ever so slightly—changes
all earlier facts. Here every discovery is actually a recreation of the whole
world as construed by a thought collective. (Fleck 1979, p.102; my italics)
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Similar to the ideas on knowledge and reality from such pragmatist thinkers as John
Dewey, William James and Bruno Latour, Fleck attached little importance to the differ-
ence between what the world is and what we come to know it as—for the straightforward
(anti-Kantian) reason that there is no way of telling what the world is like in itself, as con-
trasted with how it is known.33 Or, as Dewey expressed it:

Knowledge and science, as a work of art, like any other work of art, confers
upon things traits and potentialities which did not previously belong to them.
Objections from the side of alleged realism to this statement springs from a
confusion of tenses. Knowledge is not a distortion or a perversion which
confers upon its subject-matter traits which do not belong to it, but is an act
which confers upon non-cognitive materials traits which did not belong to
it. (Dewey 1929, p.381)

With the passing of time and with sufficient investments made towards the creation of
knowledge, facts are allowed to emerge. And the emergence of facts entails that nothing
stays the same—neither some supposedly timeless subject of knowledge nor its objective
equivalent. The world emerges as having other traits than previously presumed and “that,
so to speak, offers you a (partially) new mind endowed with a (partially) new objectivity”
(Latour 2008, p.92). Thus:

A universally interconnected system of facts is thus formed, maintaining its
balance through continuous interaction. This interwoven texture bestows
solidity and tenacity upon the “world of facts” and creates a feeling both
of fixed reality and of the independent existence of the universe. The less
interconnected the system of knowledge, the more magical it appears and
the less stable and more miracle-prone is its reality, always in accordance
with the thought style of the collective. (Fleck 1979, p.102; my italics)

The concepts of style and collective elaborated above are as central to my Fleckian view
as are those of active and passive linkages. Altogether, a Fleckian perspective emphasizes
the networked character of science and reality, according to which what we call truth and
what we call reality is in fact a “network in continuous fluctuation” (Fleck 1979, p.79).
Style, as conceived of by Fleck, is necessarily carried by a collective, and as such the con-
cept is closely tied to specific scientific practices. This coupling to concrete practices is
also borne out by the fact that styles encompass, as “active linkages,” very heterogeneous
sets of (f)actors involved in scientific practice. We have seen or will see shortly that these
linkages include all the research technologies they comprise, their underlying assumptions
and implicated theories, the skilled labor required to complete experiments, the models at
work in the construction of experimental setups and in the interpretation of data as well as
the inscriptions and transcriptions inevitably involved in the process, from first sketching
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out an experiment to publishing the facts the results allegedly render real. Moreover, styles
exert their influence on and are influenced by not only those working in the esoteric circle
of the collective carrying that style, but also potentially by all who are in the exoteric circle
of the collective carrying that style.

As a final note, then, I will highlight that Fleck’s concept of style ensures that in analyzing
science, first, epistemological issues are not divorced from ontological issues and, second,
no a priori distinction is made between what is “internal” to science and what “external.”
The first point is evident in the conception of active and passive linkages. Active linkages
are those connectors or associations that lead us to reality as it is perceived objectively
and independently from such linkages—that is, active linkages are to be understood in con-
tradistinction to passive linkages, which correspond to the “constrained results [. . . ] and
constitute that which is experienced as objective reality” (Fleck 1979, p.40). In this view
facts are passive resistances to active linkages and are not capable of being conceived with-
out such stylized linkages. Their emergence in the process of inquiry is determined by the
harmonious styles that direct perception and is in accordance with the objects and beliefs
that are assimilated. Facts therefore come, inevitably and independently, from the active
linkages, but only because of the “mutually supporting ideas [, technologies, practices,
models,] values [and the like] that constitute a thought-style” (Fagan 2009, p.273).

The second point is evident in the the transience of styles, an understanding of which
involves the study not only of present scientific practice, but also of history. Given the
nature of the linkages that styles encompass, such history may involve social and cultural
histories, technology histories, and so on. No advance assumptions are made regarding
what sorts of factors should or should not be included to promote the understanding of
this history.

Before I employ this philosophical approach to science in chapters 3 through 7, I will
briefly examine how it relates to some of its intellectual kin.

2.5 Fleck’s style compared to some related concepts

Readers of Thomas Kuhn and Michel Foucault might think that the concept of style
used here closely resembles the concepts of episteme (cf. Foucault 1994) and paradigm (cf.
Kuhn 1996), respectively.34 Both are better-known concepts used to conceptualize cogni-
tive organization, and all three concepts share a commitment to the tangle of ways of
knowing and things known. The very existence of the objects of research, so these no-
tions help understand, cannot be disconnected from the range of material and institutional
conditions which, each in their own way, the concepts of episteme, paradigm and style
identify. Adding to this is philosopher of science Ian Hacking, who has developed his own
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concept of style in his philosophical analyses of science. Without indulging in too much
“philosophology” (i.e., the study of philosophical positions for the sake of itself), I will
briefly explain how style, as I use it here, relates to each of these three comparable con-
cepts; in the process, I will articulate what is distinctive about Fleck’s concept. Moreover,
at the end of this section I will add some complementary instruments to Fleck’s conceptual
toolkit, which I borrowed from Hans-Jörg Rheinberger’s work in historical epistemology.

Style vs. Episteme

To begin with Foucault’s concept of episteme, we find that Foucault used this to compre-
hend the cognitive unity shared over a wide variety of disciplinary fields and throughout
long stretches of time. Investigating the modern sciences of economics, biology and linguis-
tics and their prescientific counterparts of the Renaissance (±1500–1650) and the Classical
Age (±1650–1800), Foucault used the idea of episteme to direct attention to similarities
discernible in the “depth” beneath each of these fields throughout each of these periods.
The similarities Foucault encompasses with his notion of episteme concern how order is
experienced, how knowledge is thought of and how (linguistic) signs are presumed to rep-
resent what they stand for. Foucault claims that between the Renaissance and end of the
twentieth century, the interpretation of each of these—order, knowledge and signs—has
radically changed twice. Each of the three epistemes Foucault identified, then, is character-
ized by a particular way in which order was experienced, knowledge conceived of and the
nature of signs and their interpretation were conceptualized, no matter what field of study
one looks at.

For instance, if one looks at the depth structure of Renaissance knowledge practices, one
sees that resemblance is the main ordering principle and also the sine qua non for under-
standing knowledge and signs. As Foucault put it, “the experience of language belongs to
the same archaeological network as the knowledge of things and nature. To know those
things was to bring to light the system of resemblances” (Foucault 1994, p.41). Thus, in
looking at classical investigations of wealth, nature and language, according to Foucault,
one will find a similar unity. These, too, all share the same principles of order and the same
preconceptions regarding the nature of knowledge and of signs. In this case, representation
rather than resemblance is the keyword. The relationship between signs and the world is
one of representation, as is the relationship between knowledge and the world.

Whereas epistemes in Foucault’s scheme cover large spans of time and very divergent fields
of research, the notion of style is more restrictive in both cases.35 Furthermore, the con-
cept of episteme is more essentially, and perhaps also more exclusively, tied to abstract
ideas concerning the nature of knowledge and the nature of (linguistic) signs than is style.
Style, as I use it here, is a more clearly “materialist” notion, tied as it is to circumscribed
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practices, essentially involving technologies, theories, models, and skills. The fabric styles
are made of is much more concrete, more closely connected to the specifics of particular
scientific investigations than is that of epistemes. Accordingly, the concept of style requires
that attention is directed more toward the continuous change of scientific knowledge, em-
phasizing variety at least as much as similarity.

Style vs. Paradigm

In light of this, Kuhn’s concept of paradigm might appear to be closer to Fleck’s concept of
style than Foucault’s concept of episteme does, and indeed the comparison has been made
a number of times.36 As Kuhn construed the concept, paradigms comprise exemplary in-
stances of a “mature” science, which are used for teaching purposes and for illustrating the
consensus in the field, as well as the field’s key theories, instruments, values and assump-
tions.

By definition, “normal science” is done within such paradigms, and all who work within a
particular paradigm share a set of questions, agree on how to answer these and make similar
appraisals regarding the difficulty of the “puzzles” contained in the paradigm. This means,
for instance, that the fate of a paradigm and that of a theory implicated in that paradigm
are inextricably bound together: if the theory is proven false, this is a serious blow to the
paradigm, potentially leading to the state of crisis, which according to Kuhn constitutes the
possible onset of a paradigm change or scientific revolution.

Overall, the concept of paradigm is a rather restrictive one; as a rule, it pertains only
to one particular discipline or even to one subdiscipline. This is immediately visible in
Kuhn’s specification of (part of) his formulation of a paradigm as a “disciplinary matrix.”
Whereas Foucault’s episteme was broader, more oriented toward ideas and less localized
than Fleck’s style, Kuhn’s paradigm is narrower and more localized. That is to say, style is
more encompassing in regard to both periods of time and investigative fields than is Kuhn’s
notion of paradigm.

Indeed, the Fleckian notion of style owes part of its value to how it is distinguished from
the category of scientific disciplines, while paradigm, in contrast, can almost be seen as a re-
formulation of what, at any one point in time, constitutes a discipline. In other words, key
to understanding style is that two different disciplines might share in the same style; while
simultaneously multiple styles may be discernible within a particular discipline. Kuhn’s
concept of paradigm does not share the same conceptual openness to different scientific
realities. Also, only scientists, in the strictest sense of the word, can share in a paradigm.
Fleck’s notion of style, on the other hand, goes hand in hand with the concept of collec-
tives that are composed not only of scientists but also of laymen. Both scientists in the
esoteric circle of a collective and laymen in the exoteric circle influence and are influenced
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by a style.

Fleck’s style vs. Hacking’s style

It also seems natural to compare Fleck’s concept of style to the one Ian Hacking engages
in his philosophical writings on science (see e.g. Hacking 1990, Hacking 1992). Hacking
builds on the work of historian of science Alistair Crombie who, in his colossal volumes
(1994), developed the idea that the entire history of Western science can be understood in
terms of the progressive development of a relatively small set of styles of scientific thinking.
According to Crombie there are six such styles: (1) mathematical postulation; (2) experi-
mentation to control postulation and exploration by way of observation and measurement;
(3) construction of analogical models; (4) ordering and comparing through taxonomy; (5)
statistical analysis; and (6) historical derivation. These styles are not strictly tied to partic-
ular fields of research but make their way into all kinds of scientific disciplines; indeed,
they show a great affinity to all sorts of methods used by different scientists throughout
the intellectual spectrum.

Hacking parts from Crombie by adding a seventh style—the laboratory style—that is not
merely in the business of representing but also in the business of intervening. Another
issue on which Hacking deviates from Crombie concerns the former’s choice to give more
emphasis to the practical and public nature of the scientific endeavor by speaking of styles of
reasoning rather than of styles of scientific thinking, as Crombie does (Hacking 2002, p.180-
181). More crucial than the differences between Crombie and Hacking, though, is the fact
that they both use the notion of style to identify several ways in which scientists can reason
towards their results; style in their senses of the word sets the standards of what objectivity
is. Moreover, each of the styles they identify introduced “a great many novelties including
new types of:

◦ objects

◦ evidence

◦ sentences, new ways of being a candidate for truth or falsehood

◦ laws, or at any rate modalities

◦ possibilities.” (Hacking 2002, p.189)

While styles are historical entities in some sense of the word, Hacking treats them as such
almost exclusively with regard to their genesis. Once having been created, Hacking states
that “[e]very style has become independent of its own history. [. . . ] Each style has become
what we think of as a rather timeless canon of objectivity, a standard or model of what it
is to be reasonable about this or that type of subject matter” (Hacking 2002, p.188).
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The similarities and differences between Fleck’s concept of style and the concept as drafted
by Hacking are easily identified. As with episteme, paradigm, and Fleck’s concept of style,
also Hacking uses the concept of style to historicize such interrelated items as objectivity,
knowledge, objects of knowledge and science and to counter simplistic forms of empiri-
cism. But, as Hacking notes himself, Fleck’s concept of style is “less sweeping than [that of]
Crombie” and his own (Hacking 2002, p.180), because Fleck’s notion of style is much more
tied to local and material circumstances, to particular fields of research and to comparably
small historical episodes than are those of Crombie and Hacking. Indeed, the historical and
dynamic nature of styles is much more central to how Fleck conceives of them than it is
to how Hacking does.

Put differently, in arguing for the autonomy of styles as he conceived of them, Hacking
wittingly or unwittingly engages as an analyst the dichotomy between what is internal to
science, and what is external. External is what happens to explain the coming about of
a style, and by engaging this in his philosophical investigations, Hacking can be said to
undertake projects in “historical epistemology.” Internal, on the other hand, is the style
itself, the types of objects it allows to be investigated and the types of evidence it admits.
Hacking’s focus tends to be on this latter part of the story, after first separating it from
the former. Making such distinctions in the first place, however, is at odds with the re-
lationist position that Fleck endorses. What is internal to science and what is external is
surely something scientists themselves have a say in, and investigating this helps us to un-
derstand how collectives come to and continue to uphold particular styles: by including
or excluding particular methodologies, objects of research and types of evidence, scientists
simultaneously generate novel facts while structuring the collective they are part of.37

Like paradigm, episteme and Hacking’s style, Fleck’s style helps us understand that for any
scientist at any one time, only some options are available for consideration as one’s object
of research as well as for tackling the problems posed and for stating the facts concerning
those objects. All concepts, in other words, suggest that truth always occurs within a partic-
ular regime of truth. The question is how to individuate such regimes. One’s answer to that
question, of course, will vary depending on what it is one is interested in, and hence my
present promotion of the Fleckian concept of style does not include a definitive rejection
of the alternatives discussed. More important than establishing the superiority of Fleck’s
concept of style is emphasizing what distinguishes the Fleckian concept from the others.
This is the way in which it steers away from, on the one hand, the sweeping abstractions
from the particularities of scientific practice which are characteristic of both Foucault’s
concept of episteme and Hacking’s notion of style and, on the other hand, from the trap
of amounting to little more than a re-description of something which does not require
re-description, namely discipline. Moreover, unlike some of its alternatives, the concept of
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style as I use it does not come with a preconception of what does and what does not be-
long to science. It is a building block of a relationist view of science and reality, one whose
explicit aim it is to avoid getting stuck in conventional (philosophical) dichotomies that are
well-known for the obstruction they pose to an accurate understanding of science. Rather
than further expounding on Fleck’s concepts in abstract terms, however, I will rather il-
lustrate it in chapters 3 through 7. In those chapters, however, Fleck will not be my only
source for philosophical concepts.

More affiliates: Active and passive linkages vis-à-vis epistemic and technical “things”

Having briefly discussed how Fleck’s notion of style relates to episteme, paradigm and
Hacking’s concept of style, it is worthwhile to introduce two other concepts kindred
to Fleck’s conceptual toolkit—Rheinberger’s notions of “epistemic things” and “technical
things.” Rheinberger developed these concepts in the context of his so-called historical-
epistemological investigations regarding molecular genetics. Epistemic things may at first
sight seem to be simply “things” in the ordinary sense of the word, given that the epistemic
things Rheinberger discusses include, for example, physical structures, chemical reactions
and biological functions. However, all such things are epistemic things only insofar as
they are defined by what could be called a constitutive vagueness. Epistemic things are
the objects of scientific research and, as such, they “embody what one does not yet know.
Scientific objects have the precarious status of being absent in their experimental pres-
ence” (Rheinberger 1997, p.28). In this they differ from the things of our ordinary life
and experience, just as they differ from the mundane things of everyday life in that they
are constituted by what Rheinberger calls “experimental systems.” An experimental sys-
tem, according to Rheinberger, is the smallest unit in terms of which scientific research
can be understood, according to Rheinberger. Experimental systems consist of technolo-
gies, techniques, tacit as well as explicit knowledge, assumptions, theories, skills and so on.
As Rheinberger points out elsewhere, what he denotes with the idea of the experimental
system, closely resembles the Fleckian concept of style (Rheinberger 2010b, p.31).38

Something that is an epistemic thing at one point in time and in one context, may, in
another context, be just an ordinary thing. Just think of temperature: even if its precise
quantitative measurement once gave rise to hot scientific debate, we now casually refer to it
when deciding on what clothes to wear or to take with us on vacation (cf. Chang 2004). Or
think of trust. Insofar as trust figures in neuroeconomics it often—though not always—does
so as an epistemic thing. However, it has a different status when, for instance, the concept
is used in daily life, when its lack is included in a political scientific analysis of democratic
deficits in contemporary politics, or when the attitude of laymen toward scientific expertise
is described in the context of biomedical controversies, such as those relating to vaccination
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for cervical cancer.39 Thus, with his conception of the epistemic thing, Rheinberger picks
out a functional role rather than a structural definition.

What was once an epistemic thing can come to function as a so-called “technical thing.”
This can be the case when an epistemic thing has become sufficiently stable and thus be-
comes part of the armory of an experimental system. Temperature is a good example again:
once a matter of much scientific controversy, its stabilized and standardized measurement
later became a routine part of all sorts of experimental systems.40

Once an epistemic thing is sufficiently stabilized it is no longer an “unknown.” Instead,
it has become something about which facts can be stated. When an epistemic thing ceases
to be an epistemic thing, it turns into what Fleck would call a passive linkage. Something
characterized as an epistemic thing cannot concurrently be classified as a passive linkage,
since passive linkages essentially lack the constitutive vagueness of epistemic things. How-
ever, given that Fleck defines active and passive linkages functionally rather than statically,
once something is established beyond doubt and has become a passive linkage in the net-
work of science, it can potentially function as an active linkage in further investigations
(i.e., as technical thing). Some active linkages, thus, are legitimately described as technical
things in Rheinberger’s sense of the word. This is not to say that all active linkages are
former passive linkages, or stabilized epistemic things, of course; also non-corroborated as-
sumptions, technological artifacts, (tacit) skills and many other such “things” can function
as active linkages as Fleck defines them.

This is where it becomes clear why I have reason to add Rheinberger’s pair of concepts to
the toolkit I will draw from: technical things form an interesting subset of a set of active
linkages. When we identify something as a technical thing, we not only know that it has
the same function active linkages have in regard to the production of new knowledge—
bringing forth passive linkages, or clarifying, explaining or identifying epistemic things—
we also know it is itself an outcome of the process called science. Thus, Rheinberger’s
concepts of epistemic things and technical things show affinity to the concepts that Fleck
developed—active and passive linkages. As will become clear, however, at certain points in
my analysis Rheinberger’s concepts of epistemic and technical things are more convenient.

2.6 Conclusion: Where to go from here?

In an article Fleck published in 1929 in the German journal Die Naturwissenschaften, six
years ahead of the publication of his Entwicklung und Entstehung einer wissenschaftlichen
Tatsache, Fleck came close to giving a précis of his view on science and the implications this
view has for how philosophy of science should be practiced. In this article he enumerates
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the “three systems of factors” which have to be taken into consideration in any epistemo-
logical analysis; these are “the burden of Tradition, the weight of Education, and the effect
of the Sequence of the acts of cognition” (Fleck 1986a, p.47). I will address these factors
in much of my dissertation, taking seriously also Fleck’s view concerning the strict inter-
relatedness of epistemology and ontology. Hence, like Fleck but while analyzing neuro-
economics, I will look for the style that has been brought forth by tradition and that is in
turn co-responsible for this, the style that has been reproduced in education and that has
amounted to a decisive force with respect to the sequence of the acts of cognition.

Accordingly, I will discuss “the Sequence of the acts of cognition” most explicitly in chap-
ter 3, in which I scrutinize the history and philosophy of the idea that psychological func-
tions are localizable in particular parts of the brain. Subsequently, in chapter 4 I will ex-
plore the history of neuroeconomics a.k.a. the “burden of Tradition,” as well as a topical
variation on the theme of “Education” via analyses of literary forms specific to where one
is placed relative to the esoteric circle of neuroeconomics. Specifically, I will first focus
on the disciplinary history of neuroeconomics, and then conduct a case study concern-
ing the issue of how general experts are drawn into the esoteric circle of neuroeconomics.
Chapter 4 will show how neuroeconomics’ disciplinary history plays a significant episte-
mological role itself, as it helps stylize and demarcate objects of research. Furthermore,
it helps to acquaint us with neuroeconomic research on trust and with various stylistic
features at work in it.

In chapter 5, then, I will provide an overview of the state of the art in the neuroeconomics
of trust and bring into view all that passively follows. After this, chapter 6 takes the form
of an anatomy of science, in which I will describe and scrutinize a large variety of active
linkages and otherwise stylistic characteristics of neuroeconomics. This is where the piles
in the swamp are identified and analyzed. I will highlight the relevance of each of Fleck’s
three factors in the concluding chapter 7.





Chapter 3

Genesis and development of localizationism

I use history as a brain scientist uses a rat, cutting through it in order to
follow the mechanisms that may allow me to understand at once the content
of a science and its context.

Latour (1988, p.12)

The value of such a pre-idea resides neither in its inner logic nor in its
‘objective’ content as such, but solely in the heuristic significance which it
has in the natural tendency of development. And there is no doubt that a
fact develops step by step from this hazy proto-idea, which is neither right
nor wrong.

Fleck (1979, p.25)

3.1 Introduction

In chapter 1 we saw that trust has been taken into the neuroscience laboratory in order
to study it using, amongst other things, fMRI (functional magnetic resonance imaging).
This invites us to ask how a social phenomenon such as trust has ended up in the brain.
In different ways chapters 4 and 6 are concerned with this, but so is the present chapter.
That is to say, both the type of evidence fMRI constitutes and, specifically, the role im-
ages play in this will be more thoroughly discussed in chapter 6. Before turning to this
epistemologically key issue of analyzing fMRI in its capacity as an active linkage, however,
in this chapter I indulge in a brief exercise of Fleckian “genealogy.” I examine the history
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and pre-history of fMRI neuroscience in order to better understand how the conditions of
possibility for the immense popularity of fMRI localization studies have developed from a
proto-idea that long preceded any of the requirements for being realized scientifically.1

Thus, here I address one prominent aspect of the answer to the question of how trust
ended up in the neuroscience laboratory is dealt with—namely, that part of the answer
that has to do with the history and philosophy of the idea that mental or psychological
functions can be located in the brain. As such, this chapter serves two purposes. Firstly, it
adds to the understanding of localizationist fMRI research, which is an essential ingredient
of the neuroeconomics of trust. And secondly it serves to illustrate further what it means
to engage in historical epistemology, Fleck-style.

With this focus on localizationism and its contemporary major technological implemen-
tation, fMRI, this chapter is not exclusively about neuroeconomics but speaks to a much
broader field of research, encompassing much of cognitive neuroscience as well other parts
of social neuroscience. Indeed, as far as the involvement of fMRI in neuroeconomics is
concerned, neuroeconomics constitutes but one case of what is in fact a much larger phe-
nomenon: The rise of neuroscience that was demonstrated in chapter 1 and to which the
project at hand owes its significance. To a large extent this rise goes hand in hand with that
of fMRI and likely has to be understood partly as a function thereof.

Moreover, the upsurge of fMRI as research technology has, with good reason, been inter-
preted as being tantamount to an epidemic. As an illustration, in 1990 the technology had
not been invented yet; however, by October 2010 a total number of 53.662 peer-reviewed
articles had been published with the keywords “fMRI”, “functional MRI” or “functional
magnetic resonance imaging” (Rose & Abi-Rached 2013, p.74). In another characterization
by Rose and Abi-Rached, this trend is taken to constitute a genuine “industry of visualiza-
tion,” given that vital to fMRI’s success are the brain images it creates (see figure 5.3 on
page 111 for an example).2

It would require much more than one single chapter to thoroughly deal with this topic,
and here I will only scratch the surface of the history of ideas, technologies, and brains, as
well as the scientists and philosophers, that would have to figure much more prominently
if this exercise were to get the space it is entitled to. The limited space the topic is granted
here can be justified insofar as much of the preliminary work has already been completed
by a large number of historians, philosophers, sociologists and ethnographers. Their work
allows me to achieve my own rather restricted goals to clarify the idea that psychological
capacities, qualities and functions are instantiated or performed—in or by—specific, localiz-
able parts of the brain, and to understand the implementation of this idea in fMRI research
technology.3

The present chapter is structured as follows. In section 3.2 some background to the idea
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of localizationism is outlined; among other things I point out its continuous struggle
with non-localizationism. This section functions as a sort of preliminary introduction
to the exploration, in section 3.3, of the proto-idea of localizationism. This means that
via nineteenth-century ideas and practices of phrenology, we are led first toward one ma-
jor inspirational source of phrenology—Johann Gottfried Herder (1744–1803)—and then
to even older ideas on the significance of the brain to human nature, as exemplified by
Locke’s ideas on the brain’s role in consciousness. After focusing mainly on the history of
ideas in these two sections, I will discuss a variety of technologies that have been essential
in the success of localizationism (section 3.4). Then, in section 3.5, I move in earnest to
the twentieth-century development of fMRI and the victory—temporary or definitive—of
localizationism that it signifies. This section is dedicated to the explication of some of the
basics of fMRI. (In chapter 6 I will return to fMRI to investigate this technology in its ca-
pacity as an active linkage in neuroeconomics.) Finally, in section 3.6 I will conclude with
a brief summary of this history and how it relates to the Fleckian framework outlined in
chapter 2.

3.2 Localization

Neuroimaging experiments such as those discussed in chapter 1 are premised first and fore-
most on the idea that mental or psychological functions, capacities and powers can be
localized in specific parts of the brain. Intriguingly, this localizationist idea is much older
than the technological means that seem to support it, such as EEG (electroencephalog-
raphy), PET (positron emission tomography) and fMRI. Thus, the idea of localizationism
has preceded the technologies through which the living, thinking and “acting” brain can be
investigated, and which can allegedly show that localizationism is true. Moreover, although
the conviction that psychological functions can be localized may be pervasive today, it does
not enjoy unanimous consent within today’s neuroscience community.

Looking at the history of theories concerning the brain and the localization of functions,
in 1959 it was observed that

a swing of the pendulum tends to occur between [those theories] which
hold that specific functions are controlled by specific parts of the brain, and
[. . . ] theories [. . . ] which hold that the brain acts as a single functional unit.
(Tizard 1959, p.132)

In our age of fMRI localization, it is clear as to what side the pendulum has swung, but
even today there is an alternative to the localization strategy, which is called dynamical
systems theory. Neuroscientists favoring the dynamical systems approach abandon serious
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hope in functional localizationism, opting instead opting for a wholesale characterization
of the entire neural system (cf. Bunzl et al. 2010, p.51).4

However, without obvious (technological) handles on and understandings of connectivity,
and with an estimate of 100 billion neurons populating any human brain, each neuron in
turn having an average of 7000 synaptic connections to other neurons, the computational
complexity for this approach to brain dynamics is perplexing. It is anything but self-evident
that dynamical systems theory will become a vocal competitor of the “visual industry” of
localizationist fMRI research anytime in the near future. Be this as it may, the challenges
for today’s version of the “whole brain theory” of the structure and function of the brain
do not by themselves comprehensively explain what our present concern with localization
is due to. I will turn to that now.

Phrenology

As has been pointed out time after time, historical sources propagating localizationism
can be traced back at least to late eighteenth-century Vienna. Since early modern times
it has been widely agreed that the brain is the “seat of the soul”—not so much the soul’s
materialization, as the place where soul and body come into contact with each other. But in
the last decade of the eighteenth century the Viennese physician Franz Joseph Gall (1758–
1828) developed the idea that the brain, and especially the cerebral cortex, should be seen
not as a unitary seat of the soul but instead as a composite structure made up of a large
variety of different “organs,” each having their own specific functions. According to Gall,
the size of those organs corresponds to their power. But that is not all, and it is certainly
not what Gall became most famous for. Instead, his fame is due to the last of the seven
premises upon which he claimed his system was based; that is, the idea that

[f]rom the genesis of the bones of the skull from infancy to the greatest age,
the shape of the exterior surface of the skull is determined by the shape of the
brain; therefore so far as the outer surface of the skull and the inner coincide,
and no exception is made for the usual contours, particular aptitudes and
tendencies can be concluded. (Gall (1798), pp.322-323, cited in Van Wyhe
2002, p.23)

It is to this premise that we owe the well-known “phrenological maps,” one of which is
shown in figure 3.1. Such maps allowed Gall to make inferences about people’s mental or
psychological propensities on the basis of examinations of their skull, which could then
reveal characteristics of their underlying brains.5

Because Gall first developed his so-called organology on the basis of his research in prisons
and the asylum, among the first of his generalizations was the idea of a faculty for murder
(“Würgsinn”) and a faculty for theft (“Diebsinn”) (Van Wyhe 2002, p.21). But it was not
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long before Gall’s system had come to name 27 distinct psychological faculties, which
purportedly were identifiable through the shape of the skull.

Figure 3.1: Frontispiece of Spurzheim’s The Physiognomical System of Drs. Gall and
Spurzheim (1815).

After having lectured on his system for some six years in Vienna, Emperor Franz II banned
Gall’s lectures because of the danger they posed. Amongst other things, it was thought that
they “might lead to materialism and thereby go against the ‘first principles of morality and
religion’” (Van Wyhe 2002, p.25). In the wake of the French revolution, a fear for radical
politics, such as exemplified by Jacobinism, was undoubtedly part of the reason for this
ban. As for Gall’s system, the ban on his lectures did it more good than bad. It gave him
much publicity and motivated him to go on a lecture tour which took him to German,
Danish and Dutch courts, major universities and scientific societies. Eventually, he settled
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in Paris.6

From Gall’s original formulation of localizationism, I now head in two opposite directions,
one going back in time and toward the history of ideas, and one leaving Gall behind and
moving toward the intertwined histories of ideas, scientific practices and technological
developments.

3.3 Toward a proto-idea of localizationism

Gall’s novelty with regard to the localization of mental abilities and inclinations was more
akin to a change of attention than to a radically new point of view. Gall located so-called
inner qualities in specific parts of the cerebral cortex, but for this he built on work by the
Swiss biologist Charles Bonnett (1720–1793), who in 1770 defined the brain as “an Organ of
intricate composition, or rather really an Assemblage of different Organs” (Bonnet (1770),
quoted in Clarke & Jacyna 1987, p.228).

Moreover, performing physiognomical readings of inner qualities from external appear-
ances, as Gall divined them from the shape of the skull, was a common practice at the
time and in fact, is something that had been coming and going ever since Greek antiquity.
Lastly, Gall did not initially get his motivation from his empirical investigations—which
surely he performed. Instead, as a medical student Gall had read Johann Gottfried von
Herder, and it was Herder who had convinced Gall that “vital ‘powers,’ which coursed
through all of Nature, needed to have material ‘organs’ through which they could interact
with the material world” (Van Wyhe 2002, p.19). Herder even went so far as to state that
he was

certain that on the agreement of these parts will be created a valuable sci-
ence to which a physiognomy based on conjecture would not easily attain.
The foundations of the external form are inside; for everything has been
fashioned by the organic powers operating from within outwards. (Herder
(1965), p.205; cited in Clarke & Jacyna 1987, 230-231)

Here, then, we have stumbled upon something that is truly a proto-idea of what has be-
come obvious beyond all doubt with the advent of fMRI and similar technologies: without
having to open up skulls, mental properties, which arise from what allegedly is their under-
lying neurally specialized materialization can be investigated in living humans. Of course
Herder’s formulation in itself hardly resembled anything we would now accept as scientific
vindication, and at the time Herder wrote, one would have been hard pressed to develop
the idea into a truly scientific, empirical hypothesis of recognizable form today. Herder’s
idea, therefore, does not so much constitute a solid and inevitable foundation or source
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of today’s localizationist neuroscience. But as Fleck remarks about the proto-idea behind
Wassermann’s achievement of devising a blood test for syphilis, and as the epigraph to this
chapter goes:

The value of such a pre-idea resides neither in its inner logic nor in its ‘ob-
jective’ content as such, but solely in the heuristic significance which it has
[. . . ]. And there is no doubt that a fact develops step by step from this hazy
proto-idea, which is neither right nor wrong. (Fleck 1979, p.25)

The same holds in this case. Herder’s idea cannot be thought of as foundation or source,
but it owes its status as proto-idea to the fact that Gall mobilized it as an indispensable re-
source in the development of his phrenological system. A lot of hard work followed, much
of which was not positively inspired by Gall’s ideas. Indeed, from Gall onward, research
has moved in many different directions. It has been governed by a variety of sometimes
incompatible presuppositions and bound up with a host of different scientific, societal and
technological developments. In the end, however, Herder’s view that “organic powers”
within “work outwards” was solidified such that it is now an almost unavoidable neurosci-
entific fact. In other words, Herder’s idea should not be conceived of as a seed that could
have developed into only one type of plant—quite the opposite. If it were not for all the
work done in many, many different scientific and technological fields after him, Herder’s
formulation would never have constituted anything akin to an event worthy of recognition
in the history of science; it was its future that accomplished this.7 As argued for and ex-
emplified by the historical epistemologies of Ludwik Fleck (1979), Michel Foucault (2002),
Bruno Latour (1988), and Nikolas Rose (2010), history is hardly ever best understood on
the model of chronological linearity. Thus, in chapter 4 I will illustrate how the meaning
of historical events is as much in the hands of those who lived the events as it is in the
hands of those who mobilized and in the process transformed them—or, for that matter, as
it is in the hands of those who ignored them and allowed them to wither away.8

Rather than presenting a teleological or Whiggish narrative, then, I would here empha-
size that our present is much more the outcome of a series of contingencies, accidents and
chance encounters of a large collection of disciplines, disciples, technologies, ideas, (social)
demands and intellectual challenges, than it is the inevitable outcome of a process which
started with Herder’s idea. In this discontinuous genealogy, the name of Herder, as well
as his above formulation, functions as a symbolic landmark, not as an ultimate foundation
(cf. Abi-Rached & Rose 2010). Though contingencies will feature more extensively in the
remainder of this chapter, let me point out that what matters, and why it is suitable to call
Herder’s idea a proto-idea of today’s localizationist neuroscience, is that in all its otherness
from today’s conception of localizationist neuroscience, it helps us understand the emer-
gence of the historical conditions of possibility for thinking of the relationships between
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the parts of the brain and their psychological functions. Thus, the concept of proto-idea
does not suggest that what can be recognized as having developed from a proto-idea fol-
lowed from it by necessity and was inevitable. Rather, an idea such as Herder’s can be
conceived of as a proto-idea, only because of the largely contingent series of events that
happened to it.

“Brainhood” as a condition of possibility for localizationism

However, if we are to capture the development of not only the possibility of the rather spe-
cific idea and practice of localizationism, but also the more general contemporary concern
with the brain in relation to how we make sense of ourselves, we should continue a bit
further down the chronological road. Because of the latter issue’s relevance to the scientific
and social prominence which is granted to neuroscience today, it is well worth considering
this independently.

In analogy with the use of “personhood” as a term for conveying the idea that one is a
particular person, historian of science Fernando Vidal has coined the term “brainhood” to
refer to the practice of relating to ourselves and those around us in terms of our brains and
the conditions of our brains. The idea is that people have come to think that they do not
(merely) have brains, in the same sense in which we can say people have feet or have eyes,
but that they are their brains. Indeed, even if most people today have a rich repertoire
of ways of thinking about themselves, it is clear that the idea of brainhood is popular
and significant and can be found in many places (see e.g. Gazzaniga 2005, Swaab 2010);
according to Vidal the idea has grown more and more common in the West since the mid-
twentieth century.

It would seem obvious that this practice of relating to ourselves and our kin in terms of
(conditions of) our brains is a direct consequence of a string of events that took place in
the psychological and neurosciences, beginning in the 1960s, and of, especially, the brain
images (most prominently from fMRI research) that have been circulated widely through-
out both the scientific and the popular press ever since they first emerged. To name but
a small set of relevant episodes illustrating this, consider the commercial success of block-
buster psychopharmaca such as chlorpromazine for treating psychosis, selective serotonin
reuptake inhibitors such as fluoxetine (commonly known by its commercial name Prozac)
for treating depression and the psychostimulant methylphenidate (known for instance as
Ritalin) for treating ADHD (attention deficit hyperactivity disorder).

However, Vidal makes a strong case in arguing that the idea of brainhood is in fact not best
thought of as the result of all the investments in and returns from neuroscientific research
over the last half century.9 On the contrary, he argues that the affirmation of identity such
that we are our brains is not the result of empirical science but, instead, is a much older
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(philosophical) assumption. Reversing cause and consequence, it is this old philosophical
assumption that we are our brains that has provided a rationale for, and thereby constitutes
part of, the conditions of possibility necessary for the sciences of the brain to flower, rather
than the other way round (Vidal 2009).

In order to denote those who think of themselves along the lines of brainhood, Vidal has
coined the term “cerebral subject.” And indeed Vidal shows that the cerebral subject is not
at all a radically novel character who only entered the scene with the rise of the neuro-
sciences in the 1960s. Quite the contrary: The cerebral subject is a “figure of modernity”
owing to such (natural) philosophers as René Descartes (1596–1650), Thomas Willis (1622–
1675) and, perhaps most prominently, John Locke (1632–1704). As Vidal writes:

In a radical philosophical innovation introduced in the second edition of his
Essay Concerning Human Understanding (1694: book 2, ch. 27), Locke sep-
arated substance and personal identity. The identity of the man, he wrote,
consists in ‘a participation of the same continued life, in succession vitally
united to the same organized body’ (§ 6). The person, in contrast, is ‘a think-
ing being, that has reason and reflection, and can consider itself as itself, the
same thinking thing, in different times and places’ (§ 9). (Vidal 2009, p.13)

What counts with regard to the identity of man is not so much his body, but his conscious-
ness. Locke’s philosophical originality lies in his elaboration of the idea that bodies are just
things we have rather than things we are. In order to make his case, Locke conducted many
thought experiments. Among the more famous is his consideration of what it would mean
to have one’s consciousness located in one’s little finger:

If my consciousness is located in my little finger, and this finger were cut off
my hand, then, the philosopher claimed, ‘it is evident the little finger would
be the person, the same person; and self then would have nothing to do with
the rest of the body’ (§ 17). (Vidal 2009, p.13-14)

Importantly, however, Locke fully realized that consciousness is not localized in little fin-
gers, and that it cannot exist all on its own. Thus,

[a]lthough Locke thought-experimented with a conscious little finger [. . . ]
he knew it was the nerves that conveyed sensory informations ‘to their Au-
dience in the Brain, the mind’s Presence-room’ (Essay: 2.3.1). (Vidal 2009,
p.14)

By first identifying personhood in terms of consciousness and subsequently identifying the
brain as the mind’s presence-room, the cerebral subject is brought to life. This is what is
required for the idea of brainhood, and it is this idea—that our brain is definitive of who
and what we are—that has subsequently proven to be a noteworthy motivational force for
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many philosophers and scientists to further our understanding of the brain. Furthermore,
driven by the assumption of localizationism, discussed above, the brain sciences have come
to provide all types of detail on the function and structure of the nervous system. This
neuroscientific research obviously strengthened and fed into the idea of the cerebral subject
but, as Vidal argues, this empirical work did not fundamentally alter the idea, let alone
invent it.10

3.4 Phenomenotechnologies of localizationism—from artificial lesions
to silver staining

Now let me take us in the opposite direction and move on to an era in which Gall is part
of the past rather than of the future, and when technology and scientific practice are as
vital as ideas are. Let me focus, in other words, on some relevant instances of what Gaston
Bachelard has called “phenomenotechniques”; namely, techniques through which concepts
become scientific and through which objects of research—or epistemic things—are realized,
are made real (Bachelard 2002, p.70). Bachelard uses this notion to emphasize that objects
of scientific research are not simply found, but rather co-constituted by technologies. As
Hans-Jörg Rheinberger explains,

[t]he concept [of phenomenotechnique] aims at conceiving of technology not
as an eventual byproduct of scientific activity, as a derivative product through
which science manifests itself in society, but as constitutive of the contem-
porary scientific modus operandi itself. Insofar as the technological mode of
action is engaged in the core of the scientific enterprise, the technological
object itself acquires an epistemic function. (Rheinberger 2005, p.315)

This notion provides a welcome supplement to Fleck’s view of style and active linkages,
since Bachelard rightly emphasizes the importance of technology and does so from within
a comparable philosophical scheme.11

With the brain and the self aligned and with the idea in place that the diverse psychological
qualities of the self can be discerned in various parts of the cerebral cortex, the nineteenth-
century science of the brain took off promisingly. Johann Spurzheim (1776–1832), who
had long been Gall’s assistant, and George Combe (1788–1858), an Edinburgh lawyer who
became Britain’s main spokesman of phrenology, are the most well-known of the many
scholars who promoted the new science born of combining the idea that the brain con-
sists of many functionally specialized organs with craniometry, or the measurement of
skulls. Phrenology soon became institutionalized in all the obvious ways: through scien-
tific societies, publications in scientific periodicals, books, lecture series and of course the
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realization of its own journal (Van Wyhe 2004, p.68). As such, together with mesmerism
and energy science, phrenology became one of the nineteenth century’s more important
cultural and ideological manifestations of naturalism, only to be displaced as its major am-
bassador by Charles Darwin’s evolutionary biology (cf. Van Wyhe 2004).

The true value of the event of phrenology cannot be assessed without taking into consider-
ation the many ways in which its naturalism was implicated in for instance novel divisions
of expertise, medical reform, secularization and racial science, as so many good histories
have taught us.12 However, for the sake of brevity the various ways in which the esoteric
and the exoteric were mangled in phrenological practice will not get center stage here.13

What cannot be denied is that, in spite of its long-continuing popularity among the laity
(especially in the United States), phrenology had already come into disrepute by the 1830s.
This may have been partly the result of its association with showmanship—Spurzheim,
Gall and other phrenologists did not refrain from spectacular performances—and fortune-
telling, which however the more serious phrenologists did not partake in. More impor-
tantly, though, were probably Pierre Flourens’ “ablations,” or artificial lesion studies, per-
formed on animals, which purportedly falsified phrenology’s core conviction that the cere-
bral cortex contains many highly functionally specialized parts, each responsible for a cer-
tain type of behavior.

While Gall’s findings were based solely on correlations from real life or naturalistic obser-
vations, Flourens’ views were based on meticulous experimentations (Young 1970, pp.58-
63). Explicitly going against Gall’s localizationist thesis, Flourens asserted that “[u]nity is
the great reigning principle” (Flourens (1824), quoted in Tizard 1959, p.133). Thus he con-
cisely captured the central idea of what have been called (aggregate) field or diffusionist
theories of the brain: such theories are premised on the conviction that the brain14 does
not function with a “pointillist division of labor” (Star 1989, p.4), but should instead be
seen as a unitary system, perhaps even in concert with the body it is part of and the (social)
surroundings the person whose brain it is lives in (cf. Tizard 1959). Even though Flourens
distinguished several different parts of the brain that could be related to somewhat con-
fined functions (e.g., he found that movement is governed by the cerebellum), what is
much more important in the present context is that Flourens’ field theory was compatible
with early modern theories about the brain that we encountered before. Specifically, these
were theories that had been in vogue since the sixteenth century, and according to which,
the brain should first and foremost be thought of as the “seat of the soul” or as “sensorium”
(i.e., as that part of the material body where it came together with the immaterial mind or
soul). The unitary immaterial spirit postulated by such theories was thought to have a sim-
ilarly unitary material physiology. In accordance with this assumption, Flourens dismissed
Gall’s idea of very detailed localizations of mental capacities and inclinations.
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Flourens experimented mainly on pigeons, and extrapolated his results to human brains.
His belief was that the brain’s two hemispheres operated as indivisible wholes that showed
few functionally specialized localizations. He was also of the opinion that the hemispheres
were insensible to stimulation. No matter the combined success of these views in counter-
ing phrenology, the setback they meant for localizationism did not last long.

First, the Frenchman Paul Broca (1824–1880), who just like Gall was a physician, brain
anatomist and craniometrist, gave another swing to the pendulum of localizationist versus
diffusionist, or field theories, of the brain (cf. Star 1989, Tizard 1959). Based on his autop-
sies of patients who had suffered from impaired speech abilities, Broca in 1861 publicized
his eponymous brain region, the third frontal convolution of the frontal lobe, which he
claimed was implicated in speech. With that publication Broca revitalized localizationism—
indeed, the idea of functional specialization of specific locales in the brain once again “be-
came a mandate and program for subsequent researchers” (Star 1989, p.5).15

Today, any neuroscientist will still be able to point out “Broca’s area,” perhaps confirm-
ing the present reign of localization theory, or localizationism, over diffusionist theory.
However, it is widely agreed upon that Broca’s research leading up to the establishment
of the fact that Broca’s area was involved in speech was, at best, of dubitable quality (cf.
Young 1970). Furthermore, the claim Broca became so famous for had been made before
him in 1825 by Jean-Baptiste Bouillaud (1796–1881), a student of Gall’s—who, around
1800, had himself anticipated the claim. But apparently Broca’s localizationist claim came
at the right time and, especially, from the right person. That is to say, it came at a time
when phrenology suffered from a bad reputation, but from someone who was not closely
associated with phrenology.16

In addition to Broca’s finding—or, more accurately, successful claim—a second major blow
was delivered to the antilocalizationism Flourens had promoted. It was delivered by a Ger-
man duo who are still very well-known in the psychological and neurosciences for the
finding: physiologist and anatomist Gustav Fritsch (1838–1927) and neurologist and psy-
chiatrist Eduard Hitzig (1839–1907). Together they demonstrated, in their experiments on
dogs and monkeys, the electrical activity of the brain and, specifically, that stimulating
various discrete areas of the cerebral cortex produces distinct motor reactions.

Without exaggeration it can be said that, with this finding Fritsch and Hitzig changed the
rules of the game in studying the brain as well as its relationship with mind and behavior.
Not only were Fritsch and Hitzig’s findings mobilized as further testimony to localiza-
tionism’s truth, their results also led, first, to the widespread application of electricity to
brains in a medical context (Star 1989, p.13), and, second, to a concerted investigation of
the cellular organization of the cerebral cortex.17 The theoretical supposition at work was
that, given the fact that different areas of the brain were responsible for different functions,
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these brain localities ought to differ from each other on a cellular level too.

Subsequent to the discoveries of Broca and Fritsch and Hitzig, a large number of neu-
rologists and psychiatrists attached their names and fates to the attempt at furthering the
localizationism that Broca had resuscitated.18 Among them are Wilhelm Griesinger (1817–
1868), who was co-responsible for much of the necessary infrastructure requisite to the
furtherance of the idea by founding a specialized journal and stimulating the institution-
alization of “somaticist” psychiatry in Germany;19 Theodor Meynert (1833–1892), who
worked in Vienna on cerebral localization by microscopically scrutinizing the neural tis-
sue of neurological and psychiatric patients such as those suffering from Parkinson’s disease
(Finger 1994, p.226); John Hughlings Jackson (1835–1911), who inferred from the patterns
observable in the movements of patients during epileptic seizures a topographic organi-
zation of the cerebral cortex (Gazzaniga et al. 2009, p.5); Carl Wernicke, who picked up
Broca’s theme, as he identified parts of the brain involved in language, only this time specif-
ically having to do with the comprehension of spoken words (Gazzaniga et al. 2009, p.6);
Paul Flechsig (1847–1929), who drew influential maps visualizing alleged cerebral func-
tions in their localities and who, like Sigmund Freud (1856–1939), was a student of the
influential Parisian neurologist Jean-Martin Charcot (1825–1893); and, last but not least,
Sir David Ferrier (1843–1928), who created artificial lesions in monkeys such that they oc-
casioned Charcot to comment, on seeing one of these monkeys hobbling around, “it’s a
patient!” (Young 1970, p.240), and whose successive editions of The Functions of the Brain
(1876, 1886) did much for the promotion of localizationism.20

The enormous efforts of this collective did so much good for localizationism that, by
the beginning of the twentieth century, the idea of a functionally differentiated brain had
become orthodoxy. Hence in 1902 the Encyclopedia Brittanica records:

the principles of cerebral localization are, after all, only a scientific statement
of matters that are of general belief. We are all more or less phrenologists
(Anon (1902), cited in Young 1970, p.240)

If anything, such a statement of general acceptance of localizationism in a medium such
as the Encyclopedia Brittanica is another clear symbolic landmark. We find another such
landmark in the year of 1906. For in this year two new high points in articulating the
findings of Broca and Fritsch and Hitzig were reached and localizationism’s victory over
field theory seems to have been settled entirely. Firstly, the Nobel prize in Physiology or
Medicine was awarded to the remarkable duo of Italian histologist Camillo Golgi (1843–
1926) and Spaniard Santiago Ramón y Cajal (1852–1934), and secondly, Sir Charles Scott
Sherrington (1857–1952) published his magnum opus, The Integrative Action of the Nervous
System.
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The story of Golgi and Ramón y Cajal is as dramatic as it is famous, and it has been nar-
rated time after time in publications, not the least of which are neuroscience textbooks.21

For example, Michael Gazzaniga and colleagues (2009) relate a typical heroic account of sci-
entific discovery in which its authors emphasize the harsh conditions under which Golgi
had to work. Though Golgi had made a promising start to his academic career, in order
to make a living he had to take up work as a physician in the small Lombardic town of
Abbiategrasso. Not wanting to give up on his academic ambitions, Golgi

persevered, and, working by the candlelight in his kitchen, he developed the
most famous cell stain in the history of the world: the silver method for stain-
ing neurons—la reazione nera, ‘the black reaction.’ (Gazzaniga et al. 2009, p.8)

The silver salt method of staining made it possible to visualize elements of the nervous
system that until then had never been seen. Golgi himself, based on his observations using
this method, believed the entire brain constituted one “syncytium,” a single cytoplasmic
mass with several nuclei. Having improved upon Golgi’s staining method, however, Santi-
ago Ramón y Cajal found that, in fact, the brain was made up of discrete entities (which we
have come to know of as neurons), and furthermore showed that electrical transmission
through neurons goes only in one direction—from dendrites to axons and never the other
way around.22 This has come to be known as “the neuron doctrine,” and it is on of the
most solid facts of neuroscience. Despite their ongoing disagreement, in 1906 Golgi and
Ramón y Cajal shared a Nobel Prize, as mentioned above.23

The second highpoint for localizationism was Sherrington’s 1906 publication of his The
Integrative Action of the Nervous System. Why this was such an important event for the fur-
ther development of neuroscience is elaborated in Susan Leigh Star’s Regions of the Mind
(1989). Star directs attention to the existence of a historical puzzle concerning the battle
between localizationism and field theory24 as it raged in the late nineteenth, early twen-
tieth century. For instance, the work of the physician Charles-Edouard Brown-Séquard
(1817–1894) raised many anomalies for localizationism, in particular anomalies of “incon-
stant correlation”: often the surmised relationship between some specific area of the brain
and some function or trait was not supported by evidence. Such anomalies, so Star de-
tails, were acknowledged as such by the localizationist collective (see especially Star 1989,
chapter 5). The work of Friedrich Goltz provides a case in point. Goltz removed areas
of the brains of animals, which, for example, were responsible for walking or eating ac-
cording to localizationists, and he showed that these animals kept on walking and eating
without the parts of the brain “requisite” for those behaviors (Star 1989, p.122-123). Addi-
tionally, there were also more theoretical or philosophical objections to localizationsm; for
instance, those expressed by Mario Panizza and William James. They were of the opinion
that localizationism simply could not be verified. For
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the loss of a function [in absence of the allegedly responsible brain area] does
not necessarily show that it is dependent on the part cut out; but its preser-
vation does show that it is not dependent; and this is true though the loss
should be observed ninety-nine times and the preservation only once in a
hundred similar excisions. (James (1890, p.43), cited in Star 1989, p.124)

To illustrate the point James makes, think of a car from which the wheels are removed. The
observation that a car without wheels cannot be driven, does not permit the conclusion
that the “driving power” of cars is located in their wheels. And the same holds, so James
argued, with respect to the relationship between mental powers and parts of the brain.

In response to the logical problems associated with localizationism and the empirical anoma-
lies it encountered, however, localizationists did not turn to field theory. Instead, “they
crafted localizationist explanations for the phenomena” (Star 1989, p.6). As Star clarifies:

Over the 36 years [from 1870 to 1906] examined here, the main direction
of effort was overwhelmingly addressed not to the problem of whether the
brain could be divided into areas but which areas could be located where.
By concentrating on such areas, researchers often sidestepped the question of
whether there were areas at all. (Star 1989, p.195)

Exemplifying this, Sherrington in his magnum opus formulated an explicitly localizationist
view which was logically and theoretically indistinguishable from the diffusionist model
developed by Brown-Séquard. That localizationists secured a victory, then, did not have
much to do with the contents of their theoretical arguments or their accompanying models
of the brain. Rather, localizationism won the day because by 1906 it was

so entrenched that overthrowing it would have taken something more nearly
catastrophic. No counterprogram could have found a strong institutional
base because no need for it was perceived (Star 1989, pp.196-197)

Moreover, the localizationists had structured their work such that it was tightly linked to
many professionals in various fields of expertise, including not only medical doctors but
also (evolutionary) biologists, neurologists, psychiatrists, physiologists and neuroanatomists
(Star 1989, pp.195-196). Localizationists, in other words, found (almost) all who could be
either a potent allies or opponents to be on their side. This history of localizationism,
then, confirms a lesson concerning the issue of how—rather than why—research programs
become progressive; as Latour states in his Pasteurization of France (1988), it is by assem-
bling a strong-enough network of allies. In this case the network included anything from
model organisms to human brains, from evolutionary thought to psychiatry, as well as
everything else discussed above. As Star states, “the theory of localization of function was
embedded in, and indistinguishable from, scientific practice” (Star 1989, p.7). And as we
saw in the previous chapter, much the same appears to be the case in neuroeconomics,
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young as the field of study may be.

3.5 From proto-idea to scientific reality: or,
What the above is a pre-history of

The developments of ideas and phenomenotechnologies relating to localizationism over
the period from Descartes, Willis and Locke via Herder to Ferrier and Sherrington that I
have recounted all properly belong to the prehistory of neuroscience (cf. Foucault 2002). I
say the prehistory rather than the history, because neuroscience did not really exist as any-
thing resembling an independent scientific discipline until the 1960s.25 Similarly, I traced
the history of a proto-idea of localizationism. As will become apparent in later chapters,
many elements of the style at work in neuroeconomics have been in the process of devel-
oping over a long period of time, though others have been firmly in place for a decades or
longer.

For instance, I have shown that localizationism goes back to an eighteenth-century proto-
idea, and we likewise saw that it was already realized scientifically in neurology and psychi-
atry early in the twentieth century. A similar development holds true for the role of evo-
lution with regard to scientific experimentation. Even if Flourens himself believed in the
fixed nature of species and was a fierce critic of Darwin’s theory of evolution (Hodge 1874),
in the late nineteenth century, evolution became an ever stronger ally in actively linking
conclusions drawn from lesion studies, such as Flourens performed in animal models, to
man (Young 1970). This history, then, instantiates a more general lesson concerning the
dynamics of science, which has been verbalized by Rheinberger: “Phenomenon and instru-
ment, object and experience, concept and method are all engaged in a running process of
mutual instruction” (Rheinberger 2010a, p.31).

In writing such history it is essential to be clear on the relevant units of analysis. From
an epistemological and ontological point of view, then, the distinction between style on
the one hand and discipline on the other proves vital: Stylistic elements, still very much at
work today, have been long in the making, even if the discipline of neuroscience emerged
relatively suddenly in the 1960s—and that of neuroeconomics only about a decade ago.
Since the 1960s, significant investments have been made towards integrating the many dis-
persed fields of investigation that touch on the structure, anatomy and function of the
brain, including its diseases and the powers, behaviors and mental disorders it is implicated
in or affected by. Only since this time has the conventional disciplinary infrastructure
been put in place—including journals, professional associations and university programs.
And only since this time did researchers start thinking of themselves as neuroscientists—no
matter how internally diverse was (and still is) the work done by the group of people who
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call themselves neuroscientists.26 Despite all this, various organizing stylistic elements pre-
ceded the socio-material conditions that allowed their firm disciplinary institutionalization
in neuroscience, and later in such subfields as neuroeconomics.

This distinction between style and discipline is not always sufficiently taken into account
in reflections on neuroscience. For instance, Rose and Abi-Rached describe the emergence
of neuroscience in the 1960s as the emergence of a novel style, which they call the “neuro-
molecular style of thought” (2013, p.43).27 They describe the installment of this new style
as “an event in epistemology and ontology, in the nature of the object of the neurosciences
and the forms of knowledge that can render it in thought”—echoing Fleck’s formulation
that style can be defined as readiness for “directed perception, with corresponding mental and
objective assimilation of what has been so perceived” (Fleck 1979, p.99). Moreover, with their
claim that this is an event in epistemology and ontology, they contrast their account with
what would be (merely) an account of discipline formation (Rose & Abi-Rached 2013,
p.42). Despite their good intentions, however, Rose and Abi-Rached miss the mark here.
Apart from the fact that their characterization of the style at issue is lacking, an issue I
will address shortly, the idea of style that Rose and Abi-Rached implicitly adhere to in-
sufficiently captures the distinction between style and discipline. For when Rose and Abi-
Rached suggest that with the emergence of neuroscience in the 1960s we saw an ontological
and epistemological shift occurring, too much is made of discipline and too little of style.
Typical aspects of disciplines are confused with what is of epistemological and ontological
significance. In fact developments on the stylistic level paved the way for the emergence of
the discipline. Thus, the gradual emergence of a new style of scientific thinking and doing,
including some critical events or symbolic landmarks that occurred in the process, as I have
discussed above, constitutes a condition for the possibility of the new institutional reality
that emerged in the 1960s.

Rose and Abi-Rached deconstruct the neuromoloecular style they see emerging in the
1960s into eight different “structuring principles” (2013, p.43). In regard to the elements
into which they analyze the style of neuroscience, there is not much I can find fault with.28

In brief:

1. The brain is an organ like any other.

2. Evolution has shaped the brain, and therefore one can find out about the human
brain using animal models.

3. Basic neural processes are to be understood at the molecular level.

4. This is the level of neurotransmitters (and neuroendocrine hormones such as oxy-
tocin) and electrical transmission of information along and between neurons.

5. The level of neurotransmitters also brings into view a host of other entities—from
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ion channels to neurotransmitter metabolizing enzymes.

6. There is “localizationism”—the idea that the brain knows various functionally spe-
cialized regions, each with its own evolutionary history.

7. Everything mental takes place in/ is correlated with/ is underpinned by/ is based
in/. . . the brain. Or, put succinctly, the mind is what the brain does29

8. Any behavior associated with mental states or processes is intrinsically related to the
functioning of the brain.

Indeed many, if not all, of these elements of the style of neuroscience were in place before
neuroscience was institutionalized. The institutionalization in a loose disciplinary mold
that took place in the 1960s is of ontological and epistemological significance mostly be-
cause it contributed to tying these stylistic features together, “disciplining” them and those
working on their behalf. What remains to be done here and now, is to relate the above
genealogy to the dominant localizationist phenomenotechnology of today—fMRI. This
will add to our understanding, in chapters 4–6, of how in the context of neuroeconomics,
localizationism actively links up with facts about trust.

Functional magnetic resonance imaging

To many researchers in neuroscience, fMRI is little more than a black-boxed research-
enabling technology. In their eyes it is something that allows them to test and develop
hypotheses regarding the localization of all sorts of mental states and processes. What ex-
actly happens inside the box, they consider as being of little importance. However, because
fMRI is probably localizationism’s strongest ally in our day, we would do better to try
and understand it. That is to say, if we are to have any idea of how it is that we can come
to know something about the brain by using fMRI, we at least have to lift up the lid of
that black box a bit. To do that, I will briefly describe each of the component terms of the
acronym fMRI: functional, magnetic, resonance and imaging.

Functional

The difference between magnetic resonance imaging (MRI) and functional magnetic reso-
nance imaging (fMRI) is that, whereas with the former only static structural images are
produced, the latter is used to detect almost real-time changes in metabolic values known
to be correlated with brain activity; with fMRI, a temporal resolution can be achieved
close to separating out neural activity at one second (though two to three seconds is more
common), during experiments can last several tens of minutes. These metabolic changes
occur in different areas of the brain and correspond to the (cognitive, perceptual, social)
tasks performed by experimental subjects during such paradigms.
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The f of fMRI is sometimes said to stand for fast (see e.g. Kevles 1997, p.197). This makes
sense, because the capacity of MRI scanners to detect the changes in metabolic values,
which are a major aspect of investigations of brain function, has everything to do with
being able to make many different measurements in very fast succession. With fMRI 30–
100 frames are captured per second, which makes it faster than traditional motion pictures
and oftentimes even faster than the 60 frames per second maximally provided by today’s
high-definition television standard.

Not surprisingly, even though the f comes first in fMRI, it was one of the latest extensions
added to a technology that developed over a period that started around 1924. This was
when Wolfgang Pauli suggested that, under specified conditions, either or both of the pro-
tons and neutrons inside atomic nuclei could “move with angular momentum, or ‘spin,’
and become magnetic” (Kevles 1997, p.176). The high point was not reached until Seiji
Ogawa developed the so-called BOLD (blood oxygen level dependent) contrast imaging
in the early 1990s. I will explain the distinctive traits of fMRI more thoroughly after first
discussing the basics of MRI technology.

Magnetic

The first thing one will notice when closely approaching an MRI scanner, is the power of
its magnetic field—not surprising, given that most of what you see of an MRI scanner is
indeed a huge hollow, cylindrical magnet in which people can be “inserted” via a moving
table. If you stand close to the opening of an MRI scanner and wear a belt with a metal
buckle, you will feel as if you are being pulled towards the inside of the cylinder.30

Today the strength of the magnetic fields MRI scanners produce is often 1.5 or 3 Tesla
(T), but it can even be as much as 7 T, which means that the strength of the magnetic
field in an MRI scanner is between 23,000 and 280,000 times the magnitude of the earth’s
magnetic field.31 In order to make such strong magnets, liquid helium is used to cool down
enormous coils, thus giving them superconducting properties.32 In terms of annual energy
use, an MRI scanner consumes around 150 MWh of electric power, which produces 90 tons
of CO2 and costs about AC33,000—even when it is not being used.33

Vital to the functioning of (f)MRI is that the magnetic field produced by a scanner is com-
pletely stable and static. Why this is so, will become clear in my discussion of resonance.

Resonance

As mentioned, fMRI measures metabolic values, and in discussing the meaning of reso-
nance, how it does this will become clear. To get there, however, I must first explain why
MRI was previously called—in fact, is still alternatively called—NMRI, or nuclear magnetic
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resonance imaging. And in explaining this, it will also become clear that MRI involves
quantum mechanics.

The strong magnetic field central to MRI, and hence also to fMRI, serves to align the
protons of hydrogen atoms—atoms that are part of water molecules and, thus, abound in
blood. MRI therefore exploits (1) the property of human bodily tissue, including blood,
to contain a lot of water and (2) the property of protons in hydrogen atoms to align with
the magnetic field MRI scanners produce.34 Protons are subatomic particles with a positive
electric charge, and belong to the collection of entities studied in nuclear physics; hence,
nuclear magnetic resonance imaging.

Sociologist of science Kelly Joyce tells us that the change of names from NMRI to MRI was
due to the bad reputation everything nuclear had at the time NMRI was widely introduced
to (American) hospitals in the early 1980s. As John Mallard, NMRI pioneer and one of
Joyce’s informants, put it: “Nuclear was associated with bombs and wars and God knows
what” (Joyce 2008, pp.41-42). Those who pushed for a change in terminology in response
to this—dropping the word nuclear from the name of the technology—did not meet much
resistance.35

To come back to the phenomenotechnique of (f)MRI: it is the spin property of protons that
is critical to (f)MRI. Spin (s) is an angular momentum which elementary particles, atomic
nuclei and composite particles have. In brief, protons belong to the composite particles
and in particle physics’ contemporary standard model they are classified as hadrons made
up of three quarks, with a spin of 1/2s.

When only affected by the earth’s (minimal) electromagnetic field, the orientation with
which protons spin around their axis is randomly distributed. For a significant proportion
of the protons in hydrogen this changes when the protons in someone’s blood enter the
magnetic field of an MRI scanner. Thus, the moment characterized by the spin of protons
is affected by the strong magnetic field of MRI scanners. The protons in the hydrogen
atoms in the blood of subjects inside the scanner get aligned with the magnetic fields these
scanners produce.

What happens in imaging experiments is that, in addition to the static magnetic field con-
tinuously produced by the MRI scanner and responsible for the gross alignment of protons,
additional radio frequency magnetic fields are turned on very briefly. This is done by run-
ning pulses of electricity through the gradient coils, causing strong vibrations in those coils.
As an effect of these vibrations, subjects inside the scanner experience an extremely loud
pulsating noise.

The frequency of the electromagnetic field caused by the gradient coils is called the “reso-
nance frequency”; thus, we have arrived at the point where resonance enters the story. At
the roots of this part of the story are findings by Isidor Rabi (who coined the term “nu-
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clear magnetic resonance”) concerning the absorption and release of energy by nuclei in
response to such frequencies occurring in a static magnetic field (cf. Joyce 2008, p.25). The
briefly activated fields generated in MRI are of exactly the right frequency to be absorbed
by the protons, causing them to “flip” their spin. When the brief electromagnetic field is
turned off again, the spins of the protons return to thermodynamic equilibrium and they
are realigned with the scanner’s static magnetic field, something known through the work
of Felix Bloch and Edward Purcell (Kevles 1997, p.176). This “relaxation” is accompanied
by a radio frequency signal which is then measured using receiver coils. These measure-
ments, finally, provide the data on the basis of which three-dimensional (3D) images can be
constructed.

Once more: functional

So far, what I have described is the technique of nuclear magnetic resonance imaging, or
rather, nuclear magnetic resonance. Building on the phenomenotechnique of NMR, then,
MRI scanners can be tuned to measure all kinds of properties of tissues. What is distinctive
of the use of MRI most common in cognitive neuroscience is that it builds on a finding
by Linus Pauling and Charles Coryell from the 1930s concerning the differential param-
agnetic properties of hemoglobin—that is, hemoglobin’s sensitivity to being magnetized.
Hemoglobin is the oxygen carrier in the blood and therefore present in large quantities in
living humans. As Pauling and Coryell found out, hemoglobin’s paramagnetic properties
depend on whether it is oxygenated or deoxygenated, meaning that it is more or less mag-
netizable depending on whether it is carrying oxygen (to cells requiring it) or has delivered
it already.36

MRI scanners, in the context of (cognitive) neuroscience, most commonly use a technique
that goes by the name of BOLD-fMRI, or blood oxygen level dependent-fMRI. BOLD-
fMRI builds on a finding by Seiji Ogawa from AT&T Bell Laboratories, who

discovered a contrast mechanism reflecting the blood oxygen level. With
remarkable insight he realized the potential importance of its application,
concluding that ‘BOLD contrast adds an additional feature to magnetic res-
onance imaging and complements other techniques that are attempting to
provide positron emission tomography-like measurements related to regional
neural activity’ (Ogawa et al., 1990b). (Logothetis 2003, p.3963)

The crux of the matter is that hemoglobin carries oxygen through the bloodstream and
neuronal activity entails oxygen uptake. When a certain area of the brain is active, the
vascular system sends more blood to that region, thus increasing the concentration of
oxygenated hemoglobin. After the blood has arrived at the right spot, the hemoglobin
will be deoxygenated. Deoxygenated hemoglobin is more paramagnetic than is oxygenated
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hemoglobin, so that the ratio between oxygenated and deoxygenated hemoglobin can be
detected with fMRI. This is known as the BOLD effect. In general, fMRI results report
the increase in the ratio of oxygenated to deoxygenated hemoglobin related to the higher
amount of blood directed to active areas of the brain. However, fMRI does not so much
convey the decreased ratio of oxygenated hemoglobin to deoxygenated hemoglobin due
to oxygen uptake, as the neural tissue will generally not be able to absorb all the oxygen
around.

This regulative process involving the demand and absorption of oxygen takes a certain
amount of time. However, the time course of the blood flow is much slower than that of the
neural events triggering the blood flow or “commissioning” oxygenated blood. Whereas
neural events happen in milliseconds, the modulation of blood flow takes place at such
a pace that the first rise is not visible until some seconds after neuronal activation and
only peaks after 6 to 10 seconds. But by continually making measurements, fMRI scanners
detect signals that enable the construction of three dimensional maps of changes in blood
flow. And from these maps, neuronal activity is inferred.

With this we have reached the last letter of our acronym and that aspect of fMRI which
the technology indubitably owes its fame to: the I for imaging.

Imaging

Unlike with fMRI, it is more conventional to speak of NMR than of NMRI, leaving out
the I for imaging. This makes sense if one considers that the data captured through NMR
are simply time series of data sets concerning three-dimensional measurements of brain
tissues, based on the magnetic properties of the tissues one is interested in. In the case of
fMRI these can be turned into 3D images representing the BOLD-signal, where the 3D
images are composed of so-called voxels (the 3D equivalent of pixels). fMRI is commonly
praised in the neuroscientific community for its relatively high spatiotemporal resolution,
even if “[a] typical unfiltered fMRI voxel of 55 µl in size [. . . ] contains 5.5 million neurons,
2.2 − 5.5 × 1010 synapses, 22 km of dendrites and 220 km of axons” (Logothetis 2008,
p.875).

More importantly though, there is nothing obvious in visualizing the data from NMR or
fMR that approaches a form that may be recognized as “realistic” images of brain slices;
that is, the form of images that allegedly relate to what one might optically see if one were
to look with one’s eyes what underlies the data captured with NMR or (f)MRI. Reflecting
on the nature of fMRI and comparable images such as those from PET, SPECT (single
photon emission computed tomography) or Ultrasound, art historian Jonathan Crary de-
scribed the nature of all such technologically mediated and data-processing-intensive images
acutely:
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the visual images no longer have any reference to the position of an observer
in a ‘real,’ optically perceived world. If these images can be said to refer to
anything, it is to millions of bits of electronic mathematical data. (Crary
1992, p2)

Obviously, the visual images produced with NMR or MRI do not relate to something that
is also visible without NMR—these images bare no optical relation to anything whatsoever
and in that sense have more the character of charts or diagrams than of pictures.37

Moreover, such values as constitute NMR primary output can, in principle, be represented
in various different ways, and it took a lot of effort to develop the (mathematical) tools to
turn data such as those springing from NMR into images of (brain) slices as we now know
them. This can for example be read in the history of medical visualizing technologies by
Bettyan Kevles (1997) or in the history and ethnography of fMRI in by Joyce (2008).38 As
for the mathematical tools at issue, these were to a large extent made possible by a variety
of scientific contributions made in the context of the development of another visualizing
technology, namely computerized tomography, or CT (Kevles 1997, pp.147-153).39 This
does not mean that, before these innovations regarding the visualization of large data sets
had reached NMR research, there was no use for NMR. At that time it was used mainly
by chemists, who were interested in the technology’s capacity to identify different types
of molecules present in complex substances. Chemists could well do without imaging, and
they tended to represent “the information [. . . ] as lines with peaks on a graph” (Joyce 2008,
p.27).

In fact, at the time when NMR was used mainly by chemists for chemical analysis and
when researchers such as fMRI visionary Raymond Damadian40 were first experimenting
with medical applications of the technology, it was not yet even possible to tell where
exactly an NMR signal came from. It was only with Paul Lauterbur’s

discovery that an image could be extracted from NMR data using single-line
projection data [. . . ]; Richard Ernst’s implementation of the mathematics
of Fourier transforms that brought in data from two dimensions; and Peter
Mansfield’s echoplanar application that a decade later [i.e., in the 1990s] led
to functional, or fast, magnetic resonance. (Kevles 1997, p.186)

In the period before fMRI had been developed, but NMR had already come to be used more
regularly in a medical context, both numerical representations and images existed alongside
each other, because many believed that information would get lost if only the images were
provided (Joyce 2008, p.35). It did not become more of a convention to represent NMR
data only in the visual form that is familiar from today’s well-known brain images until
NRM became more important in the medical context in the 1980s.

Even in this respect history shows some remarkable metamorphoses. Today when one
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Figure 3.2: A typical fMRI image from a neuroscientific experiment.
Brain responses in the Trust Game, as depicted in Krueger et al. (2008, p.3869).

thinks of fMRI images, one thinks of brain shapes with bright red or green blobs that
represent activity levels (see figure 3.2 for an example), but even the coloring conventions
have gone through changes. While at first the images were colored, radiologists insisted
successfully on using greyscale images, mainly because they had been used to working
with grayscales since the introduction of x-rays early in the twentieth century and CAT
(or CT) scanning in the 1970s (Joyce 2008, Kevles 1997). Eventually, though, the use of
colors returned.

3.6 Conclusion

Fleck suggested that style inhibits, constrains and determines what questions scientists are
interested in and where scientists look for answers using which means and on the basis of
which certainties. He also suggested that scientific ideas and practices are best understood
when seen in the light of history. Moreover, according to Fleck, the development of or
toward science often goes through several characteristic stages, including one in which
“ideas appear far in advance of their rationale and independently of it” (Fleck 1979, p.9).
This is the case when what at some point is recognized as scientific fact can be traced
back to a so-called pre- or proto-idea. This chapter goes a long way in confirming Fleck’s
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view on this matter, using a case study of the contemporary fact that mental states and
characteristics can be localized in the brain.

In my examination of the history of the general idea of localizationism, it became clear
that this idea preceded any and all of the phenomenotechnologies that ostensibly provide
empirical evidence in its favor. This history started with an idea, most clearly discernible
in the philosophy of Locke, concerning the seat of consciousness and the essentiality of
the brain to who and how we humans are—an idea captured with the term “brainhood.” I
found a more precisely localizationist idea, but still very much a proto-idea in the Fleckian
sense of the word, in Herder’s philosophy. This proved to be key to the work of Gall, who
used it in building the renowned localizationist system known by the name of phrenol-
ogy. Gall’s work, then, constitutes the first thorough attempt at developing an empirical
research program along localizationist lines. However, it took until the 1990s, when brain
images from PET and fMRI started circulating widely, for the idea to be realized scientifi-
cally and on a large scale.

After having discussed the pre-history of neuroscience and several phenomenotechnologies
crucial to the emergence of neuroscience as we now know it, I focused attention specifically
on fMRI. The epistemological significance of my detour into the details of fMRI lies in the
articulation of the intricacy of this phenomenotechnology. We saw that, all by itself, fMRI
technology recruits a large number of research traditions and strata of reality, including
of course that of quantum mechanics. In addition, the physiology of oxygen transport,
such that BOLD-fMRI becomes meaningful and neuronal activity can be (indirectly) in-
vestigated, proves to be crucial to neuroscientific localizationism, as does, as we will see
in chapter 6, the whole mathematical and statistical armory requisite for turning the data
fMRI delivers into standardized readable, comparable and transportable images.

§ § §

Now that I have introduced the object and nature of the project at hand (chapter 1), ex-
plained (chapter 2) and illustrated the philosophical framework of this undertaking, I can
now direct attention specifically toward the neuroeconomics of trust. As will become clear,
investigating this along Fleckian lines only adds to one’s appreciation of how important it
has been for neuroeconomics to be entangled in a very rich field of scientific practices. As
I will show, the piles underlying neuroeconomics are many and various, and they provide
a significant contribution to the strength of the neuroeconomic structure they support.
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Neuroeconomic trust





Chapter 4

Neuroeconomics ascending, a collective assembled

Every epistemological theory is trivial that does not take this sociological
dependence of all cognition into account in a fundamental and detailed
manner. But those who consider social dependence a necessary evil and
unfortunate human inadequacy which ought to be overcome fail to realize
that without social conditioning no cognition is even possible. Indeed, the
very word ‘cognition’ acquires meaning only in connection with a thought
collective.

Fleck (1979, p.43)

4.1 Introduction

As shown in the first and introductory chapter, in the previous decade neuroeconomists
have started to investigate colloquial and ubiquitous social phenomena such as trust. Put
briefly, we can say that this was done by putting together behavioral economics and neuro-
science. From the alliance between these disciplines and their respective theoretical, techno-
logical and methodological repertoires has emerged a novel experimental system in which
trust has become amenable to natural-scientific investigation. Arguably, this experimental
system has distinctive stylistic features, and in accordance with these things which might
be conceived of as demanding investigation by social scientific means today, can no longer
be considered social in any straightforward sense. Not, at least, if social is supposed to form
an opposition with biological and if social science is supposed to differ significantly from
biology or natural science more generally.
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Arguably, then, what has happened to trust is indicative of a significant change of meaning
which the more wide-ranging category of the social is currently in the process of under-
going. For when we look at the neuroeconomics of trust, we see the withdrawal or even
elimination of the borders between what counts as social and what as biological, paired
with a contestation of the authority of so-called traditional social science over social phe-
nomena. Of course this does not follow solely from the fact that neuroeconomists have
started to investigate trust. But if we judge it on the basis of number of publications,
special issues, conferences and the like, neuroeconomics must be considered a very lively
discipline in which many more phenomena involved in or related to (strategic) social inter-
action and (economic) decision making are scrutinized. Moreover, neuroeconomics is but
one member of the family of social neurosciences that has emerged over the past years (see
e.g. Decety & Cacioppo 2011).

However, there is something puzzling to all of this. For is not a discipline something people
are disciplined in, something people receive a training in? So far only a handful of university
programs are dedicated exclusively to neuroeconomics, and the field’s “fathers” certainly
were not trained in it! Like so many of its present-day academic kin, neuroeconomics is a
very hybrid endeavor, building on expertise from a very wide range of disciplinary back-
grounds, behavioral economics and neuroscience being only two obvious shorthands for
the motley collection. This raises two related questions: First, how did the neuroeconomic
field of research come into being? And second, how did and how do people enter such an
inter- or multidisciplinary field as neuroeconomics? In other words: How did the esoteric
circle of neuroeconomics emerge in the first place and, now that it is established, how can
it be reached by outsiders? These are the main questions dealt with in this chapter. That
style is a more suitable unit of cognitive organization for understanding neuroeconomics
than is discipline forms part of the answer to these questions. Hence, the analysis of the
style of neuroeconomics runs from this chapter through chapter 7 as a leitmotif.

On the road to answering these questions, I take my cue from Fleck’s considerations con-
cerning different routes along which esoteric circles can be reached. Fleck opens the third
chapter of his Genesis and Development as follows:

For a long time I wondered how I could describe the Wassermann reaction
to a layman. No description can take the place of the idea one acquires after
many years of practical experience with the reaction. It is a complex, ex-
tremely rich field related to many branches of chemistry, physical chemistry,
pathology, and physiology. (1979, p.52)

Of course something similar holds for almost any scientific discovery made in almost any
specialized field of study—including such discoveries in neuroeconomics as will figure es-
pecially prominently in chapter 5. Moreover, also with respect to neuroeconomics, the
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practical wisdom of practitioners is hard to replace by description and here too the field
is tremendously complex, being related to such different fields of knowledge as psychol-
ogy, evolutionary biology, economics, game theory, sociology, neuroendocrinology and
psychiatry.

Regarding the difficulty of description, the problem is not merely that this would require
making explicit a great deal of tacit knowledge implied in the successful execution of neu-
roeconomic experiments—no doubt an impossible task in itself already (cf. Collins 1985)—
but additionally yet relatedly, as Fleck puts it, that “words as such do not have fixed mean-
ings. They acquire their most proper sense only in some context or field of thought”
(Fleck 1979, 53). In order to correctly perceive the exact meaning of words central to sci-
entific endeavors, Fleck suggests, one requires a proper introduction. Such introduction,
furthermore, can be historical or didactic, as I will both elaborated and complicate in sec-
tion 4.2.

Given that there have been few academic training programs devoted exclusively to neuro-
economics, the didactic route is not likely the only, or even the most prominent, candidate
for those who have not yet entered the core of neuroeconomics. And, since immersing
themselves in the history of ideas is hardly the core business of neuroeconomists, it ap-
pears that Fleck’s division is not exhaustive and that there might be one or more additional
routes along which access to the neuroeconomic core can be gained. However, a textbook
in neuroeconomics has been published (Glimcher et al. 2009a), and this provides something
of an official introduction to the field that is simultaneously didactic and historical. I will
analyze this disciplinary history in section 4.3, and my analysis will facilitate the outlining
of a roundabout history of neuroeconomics. It is roundabout, firstly, because its main end
is not (simply) to correctly depict the emergence of neuroeconomics but instead to draw
epistemological lessons concerning the role of disciplinary history in its establishment and
therewith in the formation of objects of research, and secondly because it builds almost
entirely on a history of neuroeconomics formulated by others. In addition to this, one
of this chapter’s main arguments is that, borrowing a concept from Michel Callon (1986),
“entrance through interessement” constitutes an alternative way through which entry to
the core of neuroeconomics can be achieved. I analyze this alternative entranceway into
the esoteric circle of neuroeconomics in section 4.4.

4.2 Initiation: history and interessement

Fleck claims that scientific experience cannot be properly understood without considering
the history and development of ideas and scientific practices to be something of a repos-
itory that is always a part of the scientist’s background. Furthermore, he underlines the
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significance of the fact that scientists are always trained in some scientific discipline: the
way in which people are introduced to scientific practice has its effects on how they come
to experience the world (that is, in accordance to a particular style). This can be understood
by analogy with tribal practice. To both tribal and scientific practices, Fleck reminds us, it
is central that newcomers go through initiation rites.

Focusing on neuroeconomics, both the role of history and that of training are treated in
this chapter. Before turning to those treatments in sections 4.3 and 4.4, however, I will
clarify how, exactly, I will deal with that history and initiation.

Disciplinary history

One prominent reason why we are concerned with the historical emergence of neuro-
economics relates to the objective of elucidating the conditions of possibility for trust to
have become an object of neuroeconomic investigation (i.e., an object of study in natural-
scientific terms).1 Such conditions can be drawn up in a number of ways, and thus some
words on the route chosen are in order. The focus in this historical tale is not on trust.
However, an investigation into how the project of neuroeconomics became conceivable by
the end of the twentieth and beginning of the twenty-first centuries forms an essential part
of the story on the stylization of trust in neuroeconomics.

Nonetheless, I have not yielded to the temptation to attempt a full-fledged account of the
coming about of neuroeconomics. Rather, again partly inspired by remarks by Fleck, but
this time on the diversity of functions that different genres of scientific writing have, I have
made this an incomplete and “parasitic” case study in historical epistemology.2 It is parasitic
because it runs via an analysis of the disciplinary history of neuroeconomics, and it is
incomplete because the disciplinary history leaves out historical material. I have already
discussed some of the substance that would have figured in a more complete rendering of
this history in chapter 3, but most of the gaps in the disciplinary history discussed below
will be only occasionally expanded upon or perhaps spotlighted.

Presenting the disciplinary history of neuroeconomics in this fashion allows it to play two
roles simultaneously. First, it provides insight into the style of neuroeconomics, because
it reveals how the mobilization of historical appearances legitimates one highly particu-
lar (and not uncontroversial) present. Paraphrasing Nikolas Rose, this chapter investigates
how the past is rewritten as the present is being reconfigured (2007, p.189). Second, this
take on the disciplinary history of neuroeconomics allows me to investigate epistemolog-
ically the very genre of disciplinary history. This helps create a historiographically more
satisfactory, if incomplete, account of the conditions of possibility for the emergence of
neuroeconomics than is provided by the disciplinary history in itself.

Perhaps the most obvious starting point when writing about disciplinary history would
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be Thomas Kuhn’s discussion of the genre and its role in textbook science in his Structure
of Scientific Revolutions (1970), as well as in his original lecture from 1959 “The Essential
Tension.”3 To be sure, these are probably the most famous discussions of the topic around.
However, what stands out immediately in these works is that Kuhn only discussed the
genre of disciplinary history in regard to its role in science teaching. Kuhn thus understated
the role disciplinary history plays in the production of knowledge, facts, truths, disciplines
and objects proper.

What will become clear in section 4.3, however, is that, in the present context, how rele-
vant forces in the neuroeconomic field today represent the history of neuroeconomics is
as pertinent as is the form and substance this history actually had. With this distinction
between representations of history, on the one hand, and, on the other hand, history as it
happened, I do not wish to suggest that history could actually be represented as it really
was—independent, for instance, from the means of investigating, the particular questions
one has in mind or the purpose with which one scrutinizes sources. Neither would I want
to suggest the opposite—that representations of history do not link up with that history in
any relevant sense of the word. However, the distinction is useful insofar as it helps make
clear that any disciplinary account of its own origins or of the origins or background of a
certain topic of investigation will always be stylized in some particular way. Those features
fitting the present self-image will be sought after in historical publications and events, omit-
ting what is not (perceived to be) relevant for achieving the present state of affairs. Looking
at disciplinary histories, therefore, can be very telling if one is after an understanding of
today’s science—as I am here. At the same time, however, we need to be aware of the fact
that such histories might deflect certain events in non arbitrary ways—that they might be
guilty of rewriting history, as the expression goes.

In sum, what we will see by looking at the history of neuroeconomics as displayed by
the actors involved are, of course, not necessarily all the sources that, together, add to the
substance of neuroeconomics today. We will find only and exactly that part of history
that can be fruitfully employed as a resource in telling the story of the field’s emergence
from the point of view of the very protagonists of this story. However, investigating this
precise part of the history is useful for our present purposes, because by showing how
neuroeconomists stylize their own history, the disciplinary history of neuroeconomics
can guide us in our investigation of the conditions of possibility for trust to have become
an object of neuroeconomic research.

Interessement

In order to be recognized as a scientist by one’s mentors and peers, one has to go through
several phases toward one’s final initiation into an esoteric circle, each phase convention-
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ally designated as a stage in one’s academic training. This takes tests of all sorts, such as
those that examine the command of theoretical knowledge and of various types of less or
more tacit knowledge—making the right (perceptual) judgments, the minutiae of labora-
tory work and the command of literary conventions.4

Concerning those literary conventions, let me be clear that the respective epistemologi-
cal significance of different literary genres is an explicit topic of this chapter: first, in my
discussion of disciplinary history in section 4.3, and then with a very specific type of
“introduction” in section 4.4. I have taken my cue for this from an in-depth analysis of
the epistemological significance of systematic pedagogical introductions that Fleck gave of
Julius Citron’s textbook entry from 1910 on “The Methods of Immunodiagnostics and
Immunotherapy” (Fleck 1979, pp.55-64)—which Fleck calls “the rite of initiation into the
field of the Wassermann reaction according to the German ritual” (Fleck 1979, p.54). Cit-
ron was a student of Wassermann and Fleck explains how his text shows all signs of the
dogma appropriate to introductions. Through such introductions, an “intellect is prepared
for a given field” (Fleck 1979, p.54) as one is taught to see some things as obvious while
others may escape one’s notice altogether. As a manifestation of this genre, Citron’s texts
shows all such traits, and, so Fleck argues, it serves well to identify the active linkages at
work in the immunodiagnostics the Wassermann test is such prominent example of. In
the present chapter, I will show how an article written for the journal Nature by Antonio
Damasio (2005) exhibits much the same traits and fulfills a related, yet in some respects
different, role.

Despite obvious differences between disciplines, many patterns of scientific training are
structurally similar in a range of fields. Therefore neurophysiologists will recognize an
astrophysical article as a scientific publication, irrespective of the fact that they will not
fully understand it. The lack of exhaustive comprehension will for instance show itself in
the incapability on the part of neurophysiologists to reproduce the astrophysical results.
But shared statistical skills, for example, might to some extent allow them to assess the
significance of the results reported on.5

Harry Collins and Robert Evans, in their widely discussed paper on the “third wave of
science studies,” have developed a taxonomy of different levels of expertise, which is clearly
in keeping with this (Collins & Evans 2002). The levels of expertise they distinguished
range from “no expertise” through “interactional expertise” to “contributory expertise.”6

Notwithstanding the fact that Collins and Evans nowhere explicitly refer to Fleck’s work,
the terminology they employ has a clear Fleckian ring to it, speaking as they do of esoteric
science, core-sets and core-scientists, for instance.

In their work on expertise Collins and Evans aim to achieve a better understanding of
the different types of expertise people who relate differently to particular sciences have. In



Neuroeconomics ascending, a collective assembled | 89

Fleckian terms such relation could be conveyed by placing someone in any of the circles
that all thought collectives are made up of. Contributory experts, then, belong to the
esoteric circle, since only they are capable of doing the research and writing the journal
articles that add substantially to the stock of recognized knowledge on some well-defined
issue, whereas other academics would belong to either the class of interactional experts (if
their discipline is stylized in a way sufficiently similar to the one at stake) or to the class of
laymen with no relevant expertise whatsoever. In Fleckian terminology, again, the exoteric
circle of science has at least all those with some academic education as its constituents, and
in some sense, even most Westerners in general.7

This is important, because it means that people who are scientifically educated but not
initiated in an esoteric circle should nonetheless be able to be drawn toward a particular
circle relatively easily. As I will substantiate in section 4.4, one shape this can take falls
under the rubric of interessement.

Callon defined the concept of interessement as “the group of actions by which an entity
[. . . ] attempts to impose and stabilize the identity of the other actors it defines through
its problematization” (Callon 1986, p.207-208), and he immediately went on to state that
such actions can take all kinds of form and may implicate any number of devices. A very
inclusive definition it is, then. So inclusive even as to not exclude education and history
as pathways to a core, the two alternatives the notion of interessement was meant to com-
plement here. Therefore let me point out right now that, even though the concept inter-
essement can be of much use in the global meaning attached to it by Callon, here I use it
to distinguish one rather specific path connecting the esoteric circle of neuroeconomics to
the (comparably stylized) cores of other scientific specialties. With this description of inter-
essement as a pathway between two esoteric circles, the connection with Callon’s original
explication of the concept is kept intact, since Callon justified his choice of the term by say-
ing that “[t]o be interested is to be in between (inter-esse), to be interposed” (Callon 1986,
p.208).

Arguably, this account of interessement as one path pertinent to entry to esoteric circles
helps us understand the topicality of such general scientific journals as Science, Nature and
Proceedings of the National Academy of Sciences of the United States of America (PNAS).8

These journals are today’s exceptions in the landscape of academic journals because they
do not focus on one highly specialized and esoteric sub-(sub-sub-) disciplinary field of
investigation—such as enzyme inhibition or molecular and cellular processes in the nervous
system.9 Instead, they cover a wide range of sciences and yet still publish original research
material. Sometimes, such original research is accompanied by introductions aimed (also)
at relatively laic people, and it is in this way that the publications on the neuroeconomics
of trust by Michael Kosfeld and colleagues (2005) and Damasio (2005) can be understood.
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All in all, the central idea here is that, even though one productive way of getting ac-
quainted with a field of scientific study is to follow the conventional initiation rites associ-
ated with academic education, this does not constitute the only route along which esoteric
circles can be reached. That is to say, entrance into esoteric circles does not have to follow
the path of disciplinary university curricula and the accompanying examinations. It can
also potentially be provided through the annals of journals such as Nature. Specifically,
then, in section 4.4 I will make a case for the idea that interessement can provide an alter-
native route to the esoteric circle of neuroeconomics. This will be done by analyzing one
of the pair of papers mentioned above, that were published in Nature in 2005: Damasio’s
“Brain Trust.”

4.3 Disciplining history, delineating objects

How did neuroeconomics emerge as something akin to an independent scientific disci-
pline? And how do neuroeconomists mobilize history in the delineation of their discipline
(i.e., in the establishment of neuroeconomics as a discipline)? Those are the questions this
section aims to answer, and to reach this objective I will take my lead from the “official”
history of neuroeconomics as it is presented in the introductory first chapter to the flagship
of neuroeconomics—Neuroeconomics: Decision Making and the Brain by Paul Glimcher and
colleagues (2009a), which is, to date, the only textbook in neuroeconomics available.

As its title states this introductory chapter comprises “a brief history of neuroeconomics”
(Glimcher et al. 2009a). It is coauthored by all four editors of the book, which makes for
a fair representation of both the founding fathers of neuroeconomics and its mother disci-
plines. The authors and the disciplines they represent are Paul Glimcher, a neurobiologist
by training, Colin Camerer and Ernst Fehr, both trained in economics, and Russell Pol-
drack, who was a cognitive psychologist originally.10 Emulating their method, here too I
will outline the history of neuroeconomics by providing overviews of the respective histo-
ries of economics and neuroscience and the diverse ways in which these have interacted so
as to constitute neuroeconomics.

Step one: the neuroeconomists’ history of economics

Following custom in the history of economics, the first thing we learn about this history
from Glimcher et al.’s textbook history concerns Adam Smith’s The Wealth of Nations
from 1776—the text with which economics as a discipline, allegedly, first began. In their
view, Smith’s legacy contains valuable insights with regard to choice and the aggregation of
individual choice into market activity. According to Glimcher and colleagues, what Smith
delivered “were, in essence, psychological insights” (Glimcher et al. 2009b, p.1).
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Traveling fast, we read that after classical economics had begun with Adam Smith for-
mulating psychological insights regarding individual choices and their aggregation into
market activity, an era of heterogeneity followed. Various economists, including Francis
Edgeworth, Frank Ramsey and Irving Fisher, are mentioned to have been dreaming about
physically measuring utility. However, these “early neuroeconomists,” as Glimcher et al.
call them, did not have the requisite tools to make their dreams come true. Following
the same logic, John Maynard Keynes is presented as an author whose theory of how fiscal
policy could be used to manage economic fluctuations was ultimately based in, again, a psy-
chological theory—this time of “animal spirits” and the “propensity to consume” (2009b,
p.2).

Having arrived in the 1930s—the time at which it is generally accepted that the so-called
“neoclassical revolution” unfolded—the authors slow down a bit. We are briefly intro-
duced to the mathematization of market behavior and consumer choice which was fur-
thered by Paul Samuelson, Kenneth Arrow and Gérard Debreu, and we are reminded of
the axiomatic and normative nature of their venture. The authors emphasize that ideal-
ized choices and the efficient allocation of resources received far more attention in this
era than did describing how people actually make choices and how markets in fact work.
In this context, Samuelson’s work on the weak axiom of revealed preference is discussed
(Samuelson 1938), as is the expected utility theory which John von Neumann and Os-
kar Morgenstern developed some years later in their groundbreaking Theory of Games and
Economic Behavior (1944).

Thus, whereas economics began, in the eighteenth century, as a science of choice and mar-
ket activity that was driven by psychological insights, by the middle of the twentieth cen-
tury it had turned into a highly mathematical and normative endeavor that showed little
interest in real-life phenomena. Even though the disinterest in factual behavior and its
underlying (psychological, individual) phenomena is obviously at odds with the neuroeco-
nomic approach to economics, Glimcher et al. explicate that this disinterest helps explain
the success economics had at the time, both intellectually and politically. To quote them
extensively:

These theories of consumer choice [developed by neoclassical economists]
would later form the basis for the demand part of the Arrow-Debreu theory
of competitive ‘general’ equilibrium, a system in which prices and quantities
of all goods were determined simultaneously by matching supply and de-
mand. This is an important tool because it enables the modeler to anticipate
all consequences of a policy change—for example, imposing a luxury tax on
yachts might increase crime in a shipbuilding town because of a rise in un-
employment there. This sort of analysis is unique to economics, and partly
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explains the broad influence of economics in regulation and policy-making.
(Glimcher et al. 2009b, pp.2-3)

Glimcher et al. point out that neoclassical economics stuck to the advice Pareto gave around
the turn of the century to rely “as little as possible on the domain of psychology” (2009b,
p.3). Indeed, it

cannot be emphasized enough how much the revealed-preference view sup-
pressed interest in the psychological nature of preference, because clever ax-
iomatic systems could be used to infer properties of unobservable preference
from observable choice. (Glimcher et al. 2009b, p.3)

Furthermore, while apparently there was a de facto justification in place for mid-century
neoclassical economics, Milton Friedman provided what became a canonical de jure justi-
fication in his influential book Essays in Positive Economics (1953).11 Economists, so Fried-
man argued, are justified in ignoring deviations from perfectly rational behavior on the part
of economic subjects, since predictions about market behavior may be accurate even if the
assumptions about the mechanisms underlying their behavior (i.e., assumptions about the
perfect rationality of economic agents) are wrong.12

In the same year Friedman published his book, the French economist, physicist and later
Nobel laureate in economics Maurice Allais developed what would later come to be known
as the Allais paradox and which, according to Glimcher et al., is “critical for understanding
where neuroeconomics arose” (2009b, p.3). The Allais paradox arises when comparisons
are made between the choices people make in two experiments, both of which consist of
choosing between two different gambles. In expected utility theory it is assumed that peo-
ple will display a consistency in their choices, which in fact they do not. More precisely,
Allais revealed a reliable pattern of preferences violating the “independence axiom” of ex-
pected utility theory. Famously, Allais presented these results at a conference where “many
participants, including Savage,13 made choices which violated their own theories” (2009b,
p.3).

The Allais paradox was only the first in a number of developments in economics that are
seen by Glimcher et al. as having contributed to the refutation of some of the axioms
of (subjective) expected utility theory. Glimcher et al. also successively discuss “Ellsberg’s
paradox,” which suggests that in choosing people tend to be averse to ambiguity and which
is conventionally interpreted as contradicting Leonard Savage’s theory of subjective ex-
pected utility; Herbert Simon’s work on the computational boundedness of rationality,
calling for the empirical investigation of choice algorithms; and Daniel Kahneman and
Amos Tversky’s work, which showed, for example, “framing effects” and thus criticized
what is known as the axiom of “description invariance,” that is, “the idea that choices
among objects should not depend on how they are described” (Glimcher et al. 2009b, p.4).
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These and other empirically based criticisms of the neoclassical axiomatic approaches, so
Glimcher et al. (p.4) point out, led many to believe that more psychologically plausible
and simultaneously more general axiomatic systems could be developed. Those attempt-
ing this called themselves “behavioral economists.” Three lines of work are mentioned to
have developed under this broad umbrella: Kahneman and Tversky’s prospect theory, the
theory of heuristics and theories of social preference. According to prospect theory, in
risky choices we see something that we are all familiar with in the context of the sensation
of heat; that is, it is dependent upon reference. With regard to heat this means that how
hot or cold something feels depends on previously sensed temperature, and with regard to
revealed preference it means that preference is dependent upon context. According to the
theory of heuristics, heuristics are supposed to be a potential basis for a theory of choice.
Such heuristics can be investigated empirically in different circumstances, and include, for
instance, tendencies to rely on the first piece of information offered on a certain prob-
lematic.14 Under the label of social preference, research is conducted concerning people’s
valuation of choices when those choices influence values others hold. What all these devel-
opments share, is that they put psychological experiments—and sometimes field data—at
the center of their endeavor.15

Around the same time that behavioral economics developed, people including Vernon
Smith and Charles Plott argued that economic principles no less than physical principles
should apply universally and, on that assumption, started doing controlled experiments
with economic systems. Underlying their work was the consideration that, if economic
theories would fail in the simple conditions of laboratory experiments, this would seri-
ously raise doubt about their application to the more complex milieu outside the lab. This
line of work is commonly called experimental economics and together with behavioral eco-
nomics it constitutes a second empirically minded approach in economics, which began to
develop in the 1950s. Close as the affinity between these approaches may be, behavioral
and experimental economics can be roughly distinguished as follows. Whereas behavioral
economists incorporate psychological principles in economic analysis, experimental econo-
mists incorporate psychological methods (i.e., rigorously controlled experiments) in tests
of (standard) economic theory. Certainly though, it must be understood that, in order to
get to the psychological principles on which behavioral economics seeks to base economic
analysis, behavioral economists, too, tend to use controlled experiments.

Having come this far, Glimcher and colleagues conclude that

[n]euroeconomics emerged from within behavioral and experimental eco-
nomics because behavioral economists often proposed theories that could be
thought of as algorithms regarding how information was processed, and the
choices that resulted from that information-processing. A natural step in test-
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ing these theories was simultaneously to gather information on the details of
both information processing and associated choices. If information process-
ing could be hypothesized in terms of neural activity, then neural measures
could be used (along with coarser measures like eye tracking of information
that choosers attend to) to test theories as simultaneous restrictions on what
information is processed, how that processing works in the brain, and the
choices that result. [. . . ] Forcing theories to commit to predictions about un-
derlying neural activity [. . . ] provides a powerful way to adjudicate among
theories. (Glimcher et al. 2009b, p.4)

In sum, the picture of the economic pile beneath neuroeconomics, sketched by Glimcher
et al., can be summarized as follows: with Smith’s psychological theory of market behavior,
economics started out correctly,16 and during a time of heterodoxy economics was rightly
impressed by the idea of physical experimentation and investigation (Edgeworth and oth-
ers). However, technological hindrances (i.e., lack of noninvasive neuroscientific research
technologies), as well as theoretical aberrations (from Samuelson to Friedman), had long
prevented economics from entering the secure road of science. Behavioral and experimental
economists started to mend those weaknesses in the 1950s, but with the advent of neuro-
economics, economists have at long last truly started to walk the scientific high road—be
it by providing structure or theory to what without that remains something of a “blind”
science (i.e., neuroeconomics in the sense of economics of the brain), or by incorporating
psychological and neuroscientific methods in the investigation of economic decision mak-
ing (i.e., neuroeconomics as the neuroscience of economic decision making). The story
of the second meaning of neuroeconomics is translated into a somewhat simplified dia-
gram representing how sound neuroeconomists think economics has been throughout its
history in figure 4.1.

Step two: the neuroeconomists’ history of neuroscience

The neuroscientific part of the story by Glimcher et al. also runs along two lines, one
neurological and one physiological. In conformity with most accounts in the history of
(cognitive) neuroscience, the 1960s are conceived of as being of paramount importance:
as Glimcher et al. stated, since the 1960s neuroscientific approaches have started, first, to
move closer to each other and then, eventually, became more or less fused during what
they call the “cognitive neuroscientific revolution.”17

Neurology is that part of medicine concerned with diseases and malfunctioning of the
brain and nervous system, and its main line of work originally consisted of investigating
human patients with brain lesions or experimental animals in various behavioral tasks.
Deficits in the behavior of patients were correlated with their brain lesions and neurolog-
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Figure 4.1: A diagram depicting the history of economics according to neuroe-
conomists.

ical injuries in order to make inferences concerning the localization of specific functions.
As Adam Smith was presented as a visionary from the economic camp, the British neu-
rologist David Ferrier (1843–1928) is presented as the primary localizationist pioneer of
neuroscience’s classical period.18 Most of his work focused on damage to the sensory and
movement control systems, for the obvious reason that these provide for relatively eas-
ily observable data as compared with something as elusive and allegedly private as mental
state. During the classical period, neurology lacked a theory relating neurological damage
to mental state. The physiological approach was even more severely limited in the classical
period because of the invasiveness and often destructiveness of physiological measurement
necessarily involved in the correlation between “direct measurements of biological state,
such as the firing of action potentials in neurons, changes in blood flow, and changes in
neurotransmitters, with events in the outside world” (Glimcher et al. 2009b, p.5).

The revolution that brought the neurological and physiological lines of work together
took place in the period from the 1960s to the 1980s. Crucial steps in this revolution were,
first, the use within neurology of models from psychology in order to understand brain-
behavior relationships and, second, technical advances which made it possible to physio-
logically examine awake, active animals and their mental states.

However, the newly developing science of the brain found obstacles on its way too. Glim-
cher et al. mention an excess of different models of mental processes and their correlations
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to physiology and lesion-induced deficits, which could all account for the same phenomena;
a scarcity of data, due to the “agonizingly slow rate” and notorious difficulty of physiolog-
ical experiments, and the imprecision of neurological experiments in humans, resulting
from the fact that the placement of lesions in neurological patients cannot be controlled
for. Overcoming these problems, so the authors observe, “was at the heart of the cognitive
neuroscientific revolution” (Glimcher et al. 2009b, p.5).

For the remainder of their coverage of the neuroscientific preliminaries to the development
of neuroeconomics, Glimcher et al. concentrate on studies of decision making. For while
these have been at best a marginal topic in the neurosciences for a long time, they are
most pertinent to the emergence of neuroeconomics—or, as Glimcher et al. put it, the
neuroscience of decision making “forms the central piece for understanding the source of
neuroeconomics in the neuroscientific community” (Glimcher et al. 2009b, p.5).

As a brief historiographical aside, let me point out that the phrasing is telling here. That is
to say, the use of the word “source” suggests that neuroeconomics automatically or effort-
lessly flows from the neuroscience of decision making, as if it did not take all kinds of ac-
tive investments and positive and negative choices to contrive neuroeconomics. Arguably,
it is more suitable to describe all the intellectual, technical, methodological and concep-
tual ingredients that figure in neuroeconomics as resources that have been—and have had
to be—actively appropriated toward the establishment of neuroeconomics than as sources
that all by themselves do all the requisite work toward building a discipline and delineating
its objects of research.

Returning to the topic of decision making, then, Glimcher et al. again approach this
from both a neurological and a physiological angle. The physiological history is relatively
short. It starts in the 1960s, when the theory of signal detection which had been devel-
oped in the 1950s was first applied in a psychological context. It took until the 1980s
before William Newsome and J. Anthony Movshon would deliver what was called a
“psychometric-neurometric match”—a clear-cut correlation between stochastic choice on
the one hand and neuronal activity on the other (see e.g. Newsome et al. 1989). However,
because it proved hard to deliver similar results correlating single neuron activity with, for
instance, movement generation, it remained controversial whether signal detection theory
would be capable of providing a comprehensive framework for studying decision making.

The neurological route to decision making passes a truly obligatory point of passage in the
history of neuroscience: the famous case of Phineas Gage.19 Phineas Gage was a railroad
construction foreman whose skull and brain were penetrated with a steel rod in 1848, but
who miraculously survived the accident. Due to the damage to his left frontal lobe Gage
suffered from a radical alteration in personality and decision making, or so the often-told
(and controversial) story goes.20 In Glimcher et al.’s history of neuroeconomics, Gage’s
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case provides a bridge to the systematic study of the relationship between damage to frontal
cortical areas of the human brain and decision making that was undertaken in the 1990s by
Antonio Damasio and colleagues. As Glimcher et al. report, the latter line of work became
very influential, among other reasons, because it came at a time when “the stage was being
set for combining a new kind of physiological measurement with behavioral studies in
humans” (Glimcher et al. 2009b, p.6). What this refers to, of course, is the development first
of positron emission tomography (PET) and later functional magnetic resonance imaging
(fMRI), two technologies for measuring and imaging neuronal activation and enabling the
investigation of such during behavioral tasks.

Step three: the neuroeconomists’ history of neuroeconomics

Having outlined those parts of the respective histories of neuroscience and economics per-
tinent to an understanding of the emergence of neuroeconomics, Glimcher et al. explain
that “neuroeconomics” is the name of two different fruits resulting from the crossing of
the two separate sciences of economics and neuroscience. We already saw that the parts of
these disciplines that are topical to the emergence of neuroeconomics each result from two
distinct directions. Recall that for economics these are the normative, rationalist and rela-
tively non-empirical branch that commonly goes by the name of neoclassicism, on the one
hand, and the behavioral and experimental economics developed from the 1950s onward,
on the other. As for neuroscience, the two sides are constituted by physiological studies
and neurological studies.

The two different fruits both going by the name of neuroeconomics, then, are on the one
hand the project central to the present study—that field of study in which psychological
and behavioral economic paradigms are translocated to neuroscientific laboratories, hence
learning something about the neural “underpinnings” of economic decision making and
social interaction. The other fruit called neuroeconomics is the field of study in which the
normative theory of neoclassical economics is used as a tool to understand and explain
neuroscientific data, as if this theory was a Swiss army knife up to any job, independent
of the substrate. In this understanding of neuroeconomics, to rephrase, economic theory
is used to model the competition for scarce resources between different regions in the
brain, or between different neurons, types of neurotransmitters, or the like. I will leave
this branch of the endeavor for what it is from now on, and focus exclusively on the
“behavioral economics in the scanner” type of neuroeconomics.

After having thus arrived at the stage where neuroeconomics could perform its arts, Glim-
cher et al. discuss several of its first and most celebrated achievements, including two win-
ners of the Sveriges Riksbank Prize in Economic Sciences in Memory of Alfred Nobel21:
Daniel Kahneman and Vernon Smith. Kahneman contributed to neuroeconomic research
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by correlating ventral striatum activity to subjective valuations of lottery outcomes, as
predicted by Kahneman and Tversky’s prospect theory (Breiter et al. 2001). Smith coau-
thored the first neuroeconomic publication in which behavioral game theory was used
(i.e., McCabe et al. (2001)). This paper presented the so-called Trust Game which I will dis-
cuss further in chapter 5. Significantly, however, among the major advances they present is
another publication concerning trust, this one by Michael Kosfeld and colleagues (2005).
Central to this paper is another ingredient of the experiment I discussed in chapter 1—the
neuropeptide oxytocin. That is to say, in Kosfeld et al. (2005) the effect of oxytocin on
trust is investigated, providing “the first demonstration of a neuropharmacological manip-
ulation that alters behavior in a manner that can be interpreted with regard to normative
theory”, as it suggested “a neurobiological basis for a difference between preferences for
social and non-social risks” (Glimcher et al. 2009b, p.10).22

The textbook history of neuroeconomics analyzed

We can draw conclusions from Glimcher et al.’s disciplinary history of neuroeconomics
on three levels. First, it provides us with a starting point for thinking about the emergence
of neuroeconomics with its characteristic stylization of the social. Second, it gives us the
beginning of an analysis of the conditions for the possibility of trust to have become an
object of neuroeconomics. In the next chapters I will expand on several aspects of the
disciplinary history just outlined, problematizing and complementing it in order to reach
a historiographically more satisfactory account. Third, this disciplinary history in and of
itself constitutes a particular and meaningful event in the history of neuroeconomics. And
it is in this regard that I will now analyze it.

Mobilizing past and present. . .

The starting point for discussing the role of this disciplinary history in the establishment
of neuroeconomics is the observation that the fate of today’s science is in the hands of
future generations of scientists and other consumers of science.23 Whether a statement
turns out to be a statement of fact or not depends, to a large degree, on whether it will be
treated as such—of course, whether or not it is so treated again depends on many factors
(intellectual, social, literary, and so on).24 No article reporting the results of an experiment
will persuade specialist readers from the field at issue if its authors cannot convince the
readers that they have mastered all the techniques and theory necessary to be capable of
drawing the conclusions they have reached.

As for the fate of neuroeconomics, and hence the neuroeconomics of trust, it seems that as
yet it is still too early to judge what this will be. But it is not too early to analyze the role
of the disciplinary history of economics on its uncertain path toward the future.
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To start with, then, it is helpful to distinguish between what we might call rebellious and
loyal disciplinary histories, or disciplined and transgressive histories, for that matter. A
good example of the former is provided in molecular biology, “where accounts of the dis-
covery of the double helix were written while the dramatic development of molecular
biology was still going on.” (Lepenies & Weingart 1983, p.xvii) Loyal disciplinary histo-
ries would be those that refrain from taking such risks and stick to the display of the
established outcome of earlier controversies in science. Clearly, the disciplinary history by
Glimcher et al. should be classified among the rebellious disciplinary histories: it concerns
a discipline that this very textbook assists in building up. As such, their history simulta-
neously serves to augment the authors’ own achievements in the field and to add to the
future success of the field. Indeed, the disciplinary history of neuroeconomics Glimcher et
al. provide simultaneously constitutes an active intervention in history and an attempt at
its description.

Glimcher et al. present neuroeconomics as if it is the inevitable outcome of a history
in which a line of research with too little data complements one with too much data.
Neuroeconomics finally fulfills a promise that was made long ago, but which, due to many
obstacles, could not be delivered upon in earlier times. Adam Smith had already put the
psychology of decision making at the core of the economic discipline (which did not ex-
ist as such at the time of Smith’s writing, but that is beside the point just now) and Irving
Fischer and Francis Edgeworth had already dreamed of and worked toward physically mea-
suring utility. The generalization concerning disciplinary histories that Wolf Lepenies and
Peter Weingart formulate is exactly to the point here, as Glimcher et al.’s neuroeconomic
history—written by neuroeconomists—appears to be written in order

to extend the present (or what is to become the future) as far as possible
into the past, thereby constructing an image of continuity, consistency and
determinacy. (Lepenies & Weingart 1983, p.xvii)

Approaching this history from the point of view of today’s economics, we see that some
of the proverbial giants recognized as such by neuroeconomists today, were also the gi-
ants of their close colleagues, who as yet had not been convinced of the necessity—or
even of the possibility—of a neuroscientifically informed and practiced economics. But even
though some of these giants have been identified as such by both neoclassicists and neuroe-
conomists, it has been for differing reasons. That is, the relative impacts of historical events
are reordered. For neuroeconomists, Smith is not first and foremost the author of a text
promoting laissez-faire capitalism—as he conventionally is among the neoclassicists—but
one directing our attention to the psychological drives behind individual decisions. Neo-
classical economics, for all the use that was made of it in policy circles, is not hailed as
a hero, but criticized for its empirical vacuity and flaws in regard to the model of agents
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that is at its core. In other words, the old has been unmasked as flawed or rewritten us-
ing the favored categories of neuroeconomists. In the meantime, the long-celebrated Homo
economicus has been quickly, yet forcefully, invited to step down in favor of the Homo
neuroeconomicus.

. . . building the future

By mobilizing history and present accomplishments in the host of sciences they regard as
essential, neuroeconomists are building a better world for themselves, their science and,
accordingly, all inhabitants of the neuroeconomic universe. It is this latter point which I
now must to discuss in more detail. For the claim I wish to defend is that a disciplinary
history such as Glimcher et al.’s does not fulfill a didactic role only. It surely fulfills a
role in reorganizing or reshuffling academic work, as it may add to the construction of
new (under) graduate programs and help establish new organizational ties.25 But more
philosophically relevant is the role such disciplinary history plays epistemologically and
ontologically.

Fleck’s work in historical epistemology provides a useful model here. In this model, the
further out from the esoteric circle of science we go, the fewer controversies we get to
see and the “harder” facts become. Facts are harder outside of the core for the simple
reason that what is controversial can only be recognized as such by those members of the
epistemic community active in the core.26 Only if one is a member of the community
of specialists will one be in a position to trace back from an alleged statement of fact to
where it “originates,” trace back along a trail of transformations and translations from a
simple statement of fact to the highly complex assemblage of (theoretical) assumptions,
knowledge, (laboratory) skills and the like that together make up the statement’s point of
departure. Textbook science is not journal science. When we have reached the textbook, we
have moved away from the core, away from the place where anything can still be doubted,
where any statement’s history of production can be found out. By the time a statement has
made it into a textbook, it has become much harder to trace its conditions of production.
It has become almost “devoid of any trace of ownership, construction, time and place,” to
use Latour’s words (cf. Latour 1987, p.23).

Facts become harder and knowledge more certain. But facts about what, and knowledge
of what? Indeed, of those objects granted a place in the neuroeconomic chain of being.
This is object formation in action, so to speak. What our world is made up of is continu-
ously renegotiated by way of all such transformations and translocations that we can see
happening when we follow the path from scientists in their basement laboratories, to the
statements that flow from there into journal science, to textbook science, to popular sci-
ence, to the news media and the blogosphere, to commercial instantiations, technological
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or otherwise, and then follow it all the way back. Perhaps no item of knowledge will ever
be a stable, secure and unchanging object or phenomenon in this world. But if something is
ever to approach such status, it will have to move through textbooks. And as I just showed,
neuroeconomic trust has done just that.

4.4 Nature, trust, and the literary genre for interessement

Today there is an abundance of ways to disseminate scientific ideas. Next to the locus
classicus for the publication of novel experimental results or theoretical insights (i.e., the
academic journal article), there are popular scientific magazines, science sections in news-
papers, televised documentaries and blogs; and even Facebook and Twitter are casually
used by scientists who want to share their insights with the rest of the world. However,
these media or genres can be divided roughly into two categories: those aimed at reaching
colleagues in one’s own inner circle, and those aiming, less discriminately, at the larger
nonspecialized public. Interestingly, however, there is also a third intermediate category of
scientific publications. It is this which I turn to now.

Rather than going over this genre of scientific writing in the abstract, I will take a close look
at a journal article that is illustrative of the class and that deals with the neuroeconomics of
trust. Thus, my focus here is on an article by renowned neuroscientist Antonio Damasio,
published in the highly respected scientific periodical Nature. However, even though this
article was published in Nature, it does not itself present original research. On the contrary,
it only announces and praises others’ research, in this case research by Kosfeld et al. (2005)
that was published in the same issue of the same journal. This is topical to my present
purposes, since Kosfeld et al.’s article is considered to have established as fact that the
neuropeptide oxytocin increases trust in humans.

The interconnection between the paper by Damasio and that by Kosfeld et al. is so strong,
that Damasio’s article cannot really be understood independently from Kosfeld et al.’s ar-
ticle at all. Both papers even have basically the same structure, with the major difference
being that Damasio’s paper leaves out the details regarding methodology and interpreta-
tion of data, which Kosfeld et al. spend most of their time discussing. On the whole, the
paper by Damasio is best understood as an attempt to familiarize the general scientifically
educated and interested audience of Nature with neuroeconomics and, to potentially arouse
their interest such that they will also read the paper by Kosfeld et al., which subsequently
elaborates in more detail what role oxytocin plays in the promotion of trust in humans.

If we take a better look, not just at this pair of papers but at the journal Nature in general,
we can discern a pattern. Nature customarily publishes pieces such as Damasio’s in their
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section “News and Views” to accompany papers in two sections reserved for original re-
search, “Articles” and “Letters.” Furthermore, the authors of the shorter pieces published
in “News and Views” tend to be big names in the respective field. That we mainly find well-
known scientists in this section should come as no surprise: as Nature’s author information
pages state, the “News and Views” section “is a commission-only section.”27 Furthermore,
articles published in this section explicitly aim to “inform nonspecialist readers about new
scientific advances, as reported in recently published papers”.

This first-rank science journal, then, explicitly reserves space for communicating new sci-
entific developments to domains beyond the esoteric circles of the various sciences for
which this is a platform, toward relative outsiders that is. Given, however, that articles in
“News and Views” tend to accompany original research papers, a type of entranceway into
scientific fields appears to open, and this can surely be likened to more typical initiations,
such as those found in textbooks.

Especially in the case of hybrid sciences such as neuroeconomics it can be argued that pa-
pers like Damasio’s can play a crucial role in enrolling people into a new esoteric circle.
They can do so by way of interessement, as they make experts from adjacent fields come
to see their own work as fitting in with or relating to the work reported on, and inviting
them to explicitly align with this. That is to say, when it comes to hybrids like neuroecono-
mics, there will likely be many people for whom some part of the puzzle at issue belongs
to his or her own esoteric circle, while other parts do not. These people, then, may be-
come interested in adding to the new field, hence becoming members of novel collectives,
changing their identity and adding to the stability of the field. For example, neurophysiol-
ogists might be drawn to neuroeconomics because of what they find in a pairing of papers
that show how neural pathways may be correlated with types of behavior of which they
have no knowledge whatsoever, while economists or psychologists reading that same pair
of papers might become interested for just the opposite reason: Familiar as they are with
the quirkiness of human behavior and social interaction, they might be drawn to neuro-
economics to find out more about the physiology allegedly underlying such behavior and
potentially explanatory of it. Or take (neuro-)psychiatrists, who might find the behavioral
game theory used in neuroeconomics of interest in their own cause of understanding de-
viant development, behavior or personalities and their (neurophysiological) causes.

Entering and leaving the laboratory with oxytocin

Fleck points out that what we have to look for in initiations such as Citron’s “pedagog-
ical” one, which he examines, are what he calls “active linkages,” i.e., “factors which are
not subject to logical legitimization” but that are ‘’essential both to the further develop-
ment of knowledge and to the justification of a branch of knowledge that constitutes a
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science in itself.” (Fleck 1979, p.54) He describes such active linkages as collectively shared
preconditions for cognition:

The preconditions correspond to active linkages and constitute that portion
of cognition belonging to the collective. The constrained results correspond
to passive linkages and constitute that which is experienced as objective real-
ity. (Fleck 1979, p.40)

It is important to understand here that what outsiders experience as logically unjustified
steps are, by those who carry the style at issue, experienced as necessary and logical. This,
then, is where we recognize a style at work, and this, hence, is what we should be looking
for here too. Thus, the remainder of this chapter, as well as chapters 5–6, is largely dedicated
to identifying and analyzing such active linkages at work in the neuroeconomics of trust.

What I am after, then, is determining out what investments had to be made in order to
arrive at the aforementioned principal lesson of both Kosfeld et al.’s and Damasio’s articles:
namely, that the neuropeptide oxytocin increases trust. By making explicit things that, for
example, are to the authors at issue too obvious to merit discussion, I will identify and
clarify the style at work in neuroeconomics. This analysis, moreover, further supports the
idea I have been developing in this chapter—that Damasio’s article enrolls people into the
esoteric circle of neuroeconomics by way of interessement.

Naturally, for a text to do the work of interessement, it is in no way necessary that the
alignment of interests is an explicit goal of it author. Intentions on behalf of any party
involved need not be denied, though they may be considered to be of, at best, secondary
importance. Structural features of the field, of types of literature and of their specificities
in terms of content, form and audience are much more important, as must be clear from
the above. Moreover, this also becomes clear when we turn to the first thing that attracts
attention in Damasio’s article. This surely is the picture that goes with it (reproduced
here as figure 4.2),28 but that was most likely not picked out by Damasio himself. We see
two immaculately clothed people shaking hands. The people pictured are without a doubt
men, probably businessmen but almost certainly members of society’s well–to-do. It is a
firm yet friendly grip with which they hold each other, and the handshake is illumined in
such way as to give an impression of warmth—or more to the point, an impression of trust
and trustworthiness. Moreover, the way the handshake—which is surely very transient—is
captured, gives it the impression of something enduring. This suggestion of permanence
adds to the appearance of trustworthiness and trust, as does the quality of the suits the
men are wearing. Similarly, the impression that the men shaking hands are involved in
serious business adds to the weight of the issue addressed in the article it accompanies: this
is important.
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Figure 4.2: The picture accompanying Damasio’s article in Nature (2005).
Arguably this image is meant to illustrate the crucial role of trust in financial transactions.

In Damasio’s paper there is no caption with this photograph. Probably it is thought that
a picture—this picture—says more than a thousand words, and that it would be redundant
to explain what it says or illustrates. We can conclude that the picture is simply there to
illustrate the bottom line of the article it accompanies. And the headline to Damasio’s
article, which is immediately below the picture, clearly states this bottom line. In bold
letters it reads:

As is the case with other social interactions, financial transactions depend on
trust. That fact is behind ingenious experiments that explore the neurobio-
logical underpinnings of human behaviour. (Damasio 2005, p.571)

There we have our entranceway into the neuroeconomics of trust then: trust is said to
be of utmost importance in finance, and there is a biological basis to it, the investigation
of which has recently started to take shape. Attention is directed at an important issue,
something with great societal significance which is open to scientific investigation.

If, thereupon, we start reading the main body of the article, we are swiftly immersed in
a whole new world of trust. After a very minimal and abstract introduction to the Trust
Game—leaving out not only its name but also most details of the game, really only noting
that it is a very “serious game” for the reason that it involves “real monetary exchanges”
(Damasio 2005, p.571)—we almost immediately take a dive in the (deep) waters of neuro-
science. Let the cobbler stick to his last, Damasio must have thought, as the article has hardly
begun before we are already following the neuropeptide oxytocin going into the noses of
the experimental subjects and through their blood-brain barriers, so as finally to increase
the subjects’ trust.

After we have thus been introduced to the subject matter of the research reported on and
have been acquainted with its primary conclusion, we are reminded of the ubiquity and
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importance of trust in “love, friendship, trade and leadership” (Ibid.). This importance is
casually connected to the polarity of reward and punishment that permeates biology. That
is to say, Damasio writes:

Given the polarities of reward and punishment that pervade biology at var-
ious levels, trust is essential for the normal operation of human societies.
(Damasio 2005, p.571)

That trust is critical to society may be the case, as it may be the case that punishment and
reward can be found at many levels of biological organization. However, how the latter im-
plies the former, is not as immediately and obviously clear as Damasio assumes. That is to
say, Damasio actively links society and biology, but without explaining in any detail what
this link is supposed to be made of or how it is supposed to work. Arguably the underlying
assumption responsible for this rather offhand association is that sociological properties of
whatever kind simply have to reduce to biological ones—many a philosophical naturalist’s
intuition, undoubtedly. But precisely how and at what level of analysis such reduction (or
correlation) would have to take place is less obvious. This statement, which is almost in
passing, functions simultaneously as a reminder of the importance of the topic at issue and
as a bridge to a more detailed discussion of some allegedly basic facts about oxytocin.

We are told of oxytocin that

it is a small peptide, consisting of nine amino acids, that is produced mostly
in the hypothalamus, the brain’s master controller of biological regulation,
including emotion. Oxytocin acts both on certain targets of the body (it is
best known for inducing labor and lactation) and on brain regions whose
function is associated with emotional and social behaviours (the amygdala
and nucleus accumbens, for example)—that is, it works both as a hormone
and as a neuromodulator, a kind of neurotransmitter. In animals, oxytocin
contributes to social attachments, including male and female bonding after
mating, mother and infant bonding after childbirth, and assorted sexual be-
haviours. (Damasio 2005, 571)

Focusing here on allegedly firm facts about oxytocin’s promotion of approach behavior
in sexual relations and in bonding between mother and infant, concluded from research
in neuroendocrinology that conventionally concerns voles (i.e., small mouselike rodents),
prepares us for the next step. This next step constitutes a big investment—the hypothesis
that actively links trust in humans to oxytocin. How exactly we get there, Damasio again
is not all too explicit about, but at this point we are nonetheless clearly beyond any doubt
about the fact that there is a connection between oxytocin and trust which deserves ex-
perimental investigation. After some colloquial observations establishing the connection
between the animal behaviors oxytocin is involved in and human behaviors that we tend



106 | Chapter 4

in ordinary language, to classify as resulting from or giving expression to trust, the subse-
quent discussion concerns the various possible mechanisms that oxytocin may be involved
in and that may be “behind [Kosfeld and colleagues’] findings” (Damasio 2005, p.571).

As Damasio explains, both the possibility that (1) the researchers’ behavioral findings are
due to a nonspecific positive effect of oxytocin on social behavior, and (2) that these findings
are due to oxytocin reducing sensitivity to risk, are rejected. The pair of factors Damasio
describes Kosfeld et al. as settling on, then, is that

oxytocin overcomes the aversion to betrayal (which applies only to the in-
vestors), and that this is combined with the effects of reward that result from
enhanced approach behaviour. (Damasio 2005, p.571)

In other words, trust is redefined as betrayal aversion and/or approach behavior, and trust
is increased both by oxytocin and, additionally, by the rewards that oxytocin-induced en-
hanced trusting behavior (i.e. approach behavior) reaps.29 As Damasio states with the cer-
tainty typical of the genre of his writing: “[a]fter all, trust and approach behaviour are
indelibly linked” (2005, p.571). And the connection between trust and approach behavior
is subsequently justified by Damasio when he states that we “commonly describe the child
who approaches others with ease as ‘trusting’” (Ibid.). Thus, Damasio substantiates Kosfeld
et al.’s claim through an implicit turn to a kind of casual use of ordinary language philoso-
phy, suddenly (and atypically) making our quotidian use of language the arbiter of reality.
What goes unnoticed is that Damasio’s example provides but one of the many diverse ways
in which we use the notion of trust. And likewise, it goes unnoticed that this aspect of
trust might not be generalizable to other instances of our use of the word—for instance
when we speak of trust in politicians or banks, or trust in one’s child’s capacity to ride a
bike without training wheels, to name but some alternative colloquial uses of the term.

That the findings by Kosfeld et al. are not the result of nonspecific positive effects of oxy-
tocin on social behavior, firstly, shows from the fact that oxytocin affects behavior by
investors and trustees differently; exactly how is not further spelled out by Damasio, but
I will discuss this in chapters 5 and 6. What is clear, though, is that after all the requisite
conceptual, experimental, technological and theoretical work has been done, it follows pas-
sively that approach or trust dominate investor behavior, whereas reciprocity is central to
the behavior by trustees. The latter is not impacted on by oxytocin, the former is.

Secondly, the possibility that the increased willingness of investor (Players One) in the
oxytocin group to send money to the trustees (Players Two) is due to a reduction of sen-
sitivity to risk is ruled out by a control experiment the researchers conducted. For in an
experiment in which subjects knew that they were playing against a computer rather than
against a human being—the so-called Risk Game30—investors in the oxytocin groups did
not take significantly more risks than those in the placebo groups. The Risk Game is very
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similar to the Trust Game, but does not involve a trustee. Here the investor’s risk depends
not on a decision by a trustee, but on a random decision. Put simply, this is a Trust Game
in which a computer takes on the role of Player Two, or trustee. Due to this the game no
longer features social interaction—which supposedly is the relevant factor here.31

And with these interpretations of Kosfeld and colleagues’ findings, we finally leave the
laboratory. After the article opened by emphasizing the societal significance of the research
at issue (in word and image), Damasio once more highlights that “[t]he significance of the
study lies in what it can tell us about non-experimental circumstances, when the equivalent
of an investor is not sniffing oxytocin” (2005, p.571).

However, that we are retiring from the laboratory does not of course mean we are leaving
behind the brain. Damasio opens his discussion of the relevance of Kosfeld et al.’s research
with a statement on the probable natural release of oxytocin in certain areas of the human
brain, as caused by the cognitive appraisal of certain social configurations (2005, p.571-572).
This is fairly hypothetical, as it is hard, if not impossible, to monitor neurochemical events
in vivo. After said hypothetical release of oxytocin, the peptide’s effect on cognitive neural
networks would be to increase the trusting behavior such networks can give rise to.

In discussing this, Damasio does not fail to emphasize that Kosfeld et al.’s findings point
“to the crucial involvement of emotional phenomena in the processes leading from cog-
nition to behaviour” (2005, p.572; my italics). Emotional phenomena are seen as playing
this pivotal role because “neural events arising in brain areas associated with social and
emotional responses” are part and parcel of the above explanation. Earlier in the article,
Damasio more poetically brings in this issue as well, when he refers to his own research
(i.e., Damasio 1994) in order to mention that there he “likened oxytocin to a love potion,
the magic elixir that makes Tristan fall for Isolde” (Damasio 2005, p.571). Kosfeld and col-
leagues are here assumed to have added a crucial ingredient to the mixture, as “there is no
love without trust” (Ibid.).

That Damasio stresses the emotional character of the trusting behavior and the neural
events associated with it, when Kosfeld et al. do not frame their findings in this way at all,
would probably come as no surprise to those who know that Damasio more or less built
his career on his ventures in the neuroscience of emotion. In this field of research he has
gained fame through his so-called somatic marker hypothesis, which involves connecting
emotion, cognition and decision making in one intricate whole, reminiscent of William
James’ psychology (see e.g. Damasio 1996). The affinity between Damasio’s work on emo-
tion and Kosfeld and colleagues’ work on trust, however, is of course not all too odd. Both
seem to give rise—at least at first sight—to a view of human cognition and conduct in which
more than “cold” rationality alone is given explanatory value, thus constituting an antidote
to much of neoclassical economics and (American) social science more generally. In other
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words, it is clear why Damasio is interested in the neuroeconomic work by Kosfeld he
introduces here.

As we approach the end of Damasio’s “Brain Trust,” we take a turn towards the clinic. We
learn that several psychiatric or neurological disorders in some way or other involve either
diminished or augmented trust. Mentioned by name are autism and Williams syndrome,
a rare genetic disorder. The findings of Kosfeld and colleagues open up new investigative
routes in this regard. Too much or too little oxytocin release might be involved in the
augmentation or decrease of trust, Damasio speculates (2005, p.572).

And then, just before Damasio concludes his article by stating that “Kosfeld et al. have
made a valuable contribution to our understanding of the role of neuromodulators in hu-
man behaviour that involves choice” (2005, p.672), he takes an abrupt turn. That is, Dama-
sio considers the possibility that people may be concerned about the abuse that can be
made of the finding that oxytocin increases trust. Might this not invite “political operators
[to] generously spray the crowd with oxytocin at rallies of their candidates” (Damasio 2005,
p.672)? Immediately thereafter this fear is disarmed or, if not disarmed, relativized. For, so
Damasio suggests, it might well be the case that marketing techniques that have been in
use for a long time already work their charm by promoting the natural release of oxytocin.
Moreover, Kosfeld and colleagues cannot be blamed for having raised, implicitly and un-
intentionally, said possibility. Thus, in an implicit defense of the idea of value-free facts,
Damasio proclaims that, independent of either the beneficial biomedical use made of the
findings by Kosfeld et al. or the political or commercial abuse thereof, these findings are
valuable in and of themselves.

4.5 Conclusion

In this chapter I have built on Fleck’s observation that it is a precondition to practicing
science that one is enrolled in some or other esoteric circle and hence one’s work is “true
to style.” To do this I reviewed the disciplinary history of neuroeconomics and analyzed
an example of a relatively nontechnical introduction to the neuroeconomic account of (an
aspect of) trust. The former gave us insight into the history of neuroeconomics and its
interest in trust, and simultaneously into the epistemological significance of the literary
genre of disciplinary history. The latter provided us with an example of a way of entering
esoteric circles that differs from those identified by Fleck. Therefore, we saw how general
experts—scientists who share at most only part of the knowledge and skills engaged in
neuroeconomics—are introduced to both the field of expertise and the topic of trust as it is
stylized in this field.
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As concerns the disciplinary history of neuroeconomics, it must be emphasized that this
simplified and stylized disciplinary historical narrative on neuroeconomics’ emergence not
only makes up an attempt at describing the history of neuroeconomics, but at the same
time also constitutes an intervention in its development. If anything, history is enrolled to
help build a future for neuroeconomics, complete with its own stylized ontology and epis-
temology. That trust thusly stylized figures as a neurobiological reality and that this reality
is best scrutinized using the proven methods of neuroscience and behavioral economics is
clear.

We see that, with his article in Nature, Damasio clearly did not intend to reach those in
the esoteric circle of neuroeconomists. Rather, his text functions as a kind of signboard, a
marketing device more than anything else, potentially contributing to the enrollment of
future neuroeconomists. The (relatively) nontechnical nature of the article and the intro-
ductory function it plays undoubtedly add to its lucidity. The style at work shows itself
for instance in what proves to be too obvious to merit discussion, what is considered a
possible investigative or explanatory lead and what methods are considered appropriate. In
this way, a variety of active linkages crucial to the field of neuroeconomics become visible.

At times Damasio is quite explicit about the provisional nature of a particular linkage. This
is the case, for example, when it comes to the modality of the statement that oxytocin is
released in social configurations—a statement he characterizes as probable (Damasio 2005,
p.571).32 At other times, however, linkages are conceived to be so obvious as to not merit
discussion. This we see when Damasio moves from research on the neuromodular effects
of oxytocin in voles’ love relations and mother and child relations, to the (alleged) effects
of oxytocin in humans. That evolution provides a bridge from facts about one species to
facts about another is beyond doubt; that in concrete cases the basis for extrapolation or
generalization can be a very complex matter is kept out of sight entirely.

In the next chapters I will further elaborate on the style of neuroeconomics. In order
not to get lost while doing so, I will use Damasio’s article as a sort of map to navigate
through the maze. For in all its introductory clarity, this article supplies us with the perfect
mindset with which to enter the esoteric circle of neuroeconomics—that is, it opens our
eyes to many of the relevant details and directs our attention to what matters most as it
reveals a number of significant active linkages at work. This preliminary identification of
active linkages, then, allows and invites us to analyze them in more detail—to trace the
connections that have so painstakingly been built by various collectives over a long period
of time—connections, also, which will sometimes turn out to be not that strong, or which
will link things that are not as proximate to each other as Damasio’s text suggests.





Chapter 5

Passive connections created: Neuroeconomic facts
about trust

the signal of resistance opposing free, arbitrary thinking is called a fact

Fleck (1979, p.101)

5.1 Introduction

Now that we are introduced to neuroeconomics, we can descend into the esoteric circle of
the endeavor and excavate what facts concerning trust are established in it. In the present
chapter, this will be done rather clinical, reserving the epistemological, ontological and
social questions pertaining to the neuroeconomic stylization of trust for chapters 6 and 7.
Before going there, however, I first provide a brief ground plan and some pointers.

Oxytocin and functional localization

One of the cornerstones of the neuroeconomics of trust is its research on the neuropeptide
oxytocin. We have encountered this already in section 1.1 and in the previous chapter, but
in sections 5.2 and 5.3 I will described this in somewhat more detail. Surely oxytocin is on
its way to achieving iconic status. However, neuroeconomics, since its days of incipience,
shares in the brilliance of one of our contemporary icons of scientific progress—the whole-
brain images produced through positron emission tomography (PET) and, especially, func-
tional magnetic resonance imaging (fMRI). Four years before the publication by Kosfeld
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et al. on the role of oxytocin in human trust, the first ever “behavioral economics in the
scanner” experiment was reported on by Kevin McCabe and colleagues (2001), and this ex-
periment crucially involved the Trust Game. Their work constitutes the first publication
regarding the neuroimaging of trust.1

When McCabe et al. decided to align behavioral economics, psychology and fMRI neu-
roimaging all in one experimental protocol, this must have looked groundbreaking from
the point of view of behavioral and experimental economists. From the point of view of
(cognitive) neuroscientists, however, it probably appeared to be simply one among many
logical options of what to do next. For even though it had been less than ten years since
fMRI had been welcomed into the family of neuroscientific research technologies, it had
already become one of its most prominent members, especially in the context of cognitive
neuroscience.2

Figure 5.1 illustrates fMRI’s fast growth: by the time of the publication of McCabe et al.’s
publication, fMRI had already worked its way into about a quarter of all publications in
the Journal of Cognitive Neuroscience. Since then its share in neuroscientific research has
only continued to grow.

In conformity with the general trend, further imaging research on or relating to the neural
basis of trust followed after McCabe et al.’s publication. Anticipating the analysis of the
neuroeconomics of trust that will follow in chapter 6, I can say that such research confirms
that neuroeconomics is coherently stylized, even though variation in the choice of research
technologies is possible. Expressly, neuroimaging studies of trust by and large mobilize
much the same network of linkages and are, accordingly, argumentatively structured in a
way very similar to neuroeconomic research on trust involving neuroendocrinology (i.e.,
to neuroeconomic research focused on the role of oxytocin in trust).

Levels of neuroeconomic analysis

Different as neuroeconomic investigations of trust based in either neuroendocrinological
or neuroimaging research may be, they both promise a comparable return in terms of
passive linkages—that is, facts about the neurobiology of trust and economic or social
decision making and facts concerning such social phenomena that can (only) be established
as a consequence of this biological knowledge. Such facts involve either specific neural
correlates or the workings of neuropeptides such as oxytocin.3

As we will see, neuroimaging studies concerning trust are comparably networked as neu-
roendocrinological studies of trust. The neuroscientific part of all such investigations con-
cern the level of implementation, to put it in terms analogous to those of David Marr’s
well-known model, which was developed in the context of the neuroscience of percep-
tion, and in terms resembling those used in the historical introduction to neuroeconomics
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Figure 5.1: An overview of the use of various research technologies in papers pub-
lished in the Journal of Cognitive Neuroscience, 1990–2010.
Adapted from Rosen (2012, p.1320)

presented in the previous chapter. This level exists next to two other levels: the levels of
meaning or function, on the one hand, and the level of algorithms, on the other. The level
of function at issue here is explicated in (behavioral) economic terms, in which social or
economic decision making has been modeled and where behavior is the relevant measure.
The algorithms in question are the domain of cognitive psychology. Here the distinctive
measures are the data from questionnaires, which are part of most if not all neuroeconomic
investigations, and here there are “theoretical entities” too—namely, the psychological in-
terpretations given to shed light on both observed behavior (function/ meaning) and neural
activation patterns (implementation).
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5.2 Neuroendocrinological neuroeconomics

Oxytocin increases trust in humans. This is the fact established by Kosfeld et al. which we
saw readers of Nature were “prepared for” by Damasio’s introductory article (2005). In the
next chapter I will examine the active linkages at work in the establishment of this fact;
here, however, I will present a preparatory overview of the ground covered in Kosfeld et
al.’s article (2005) in order to provide a better understanding of what it means to state that
oxytocin increases trust. To begin with, then, one must know that this fact is established
using an experimental setup composed of two components: a specific adaptation of a game
previously developed in behavioral economics for probing strategic or social interactions
between individuals, and a component built on the branch of neuroscience that goes by the
name of neuroendocrinology and deals with endocrine secretion in the brain and with the
workings of neuroendocrine substances. As for the first component, experimental subjects
are asked to play the Trust Game—the very same game subjects played in the experiment
already briefly presented in chapter 1. As for the second component, the focus here is again
on oxytocin.

Trust Game

The Trust Game is played between two different people, where Player One is often called
the “investor” and Player Two the “trustee.” Many variations are possible and can be found
in the literature, but in the version of the game at issue here, graphically displayed in
figure 5.2, the game was played as an anonymous one-shot, one-way Trust Game. That it
is a one-shot game means that investor and trustee played together only once. This is to
ensure that learning effects or built-up reputations do not interfere with the behavior of
the players. That it is a one-way game means that each player could make one move only.
As will become clear, this entails that trust is only potentially visible in one player—the
investor.

At the start of each round of play, both the investor and the trustee received twelve mon-
etary units. After that, investors had four discrete options for action: transferring zero,
four, eight or twelve monetary units to the trustees. On the way from the investors to the
trustees, the number of monetary units sent would be tripled by the experimenters, and
this was common knowledge to both investors and trustees. Hence, trustees could receive
zero, twelve, twenty-four or thirty-six monetary units, and consequently, prior to their
move they would have at their disposal twelve, twenty-four, thirty-six or forty-eight mon-
etary units. Therefore, they could choose to return any number of monetary units to the
investors they had at their disposal.

All in all, both players could potentially end up with higher payoffs then they started out
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with. This only happens, though, if the investors send at least some monetary units to
the trustees, and if the trustees subsequently return more monetary units to the investors
than had been initially sent to them. That this is possible is of course due to the tripling of
monetary units that takes place in between investor and trustee. If both players profit, then,
it is thought to be because the investor trusts the trustee to be trustworthy (i.e., to return
more monetary units than the investor had sent). Thus, we see that trust is operationalized
in the Trust Game as a specific behavior: investors sending monetary units to trustees.

Oxytocin increases trust in humans
Michael Kosfeld1*, Markus Heinrichs2*, Paul J. Zak3, Urs Fischbacher1 & Ernst Fehr1,4

Trust pervades human societies1,2. Trust is indispensable in friend-
ship, love, families and organizations, and plays a key role in
economic exchange and politics3. In the absence of trust among
trading partners, market transactions break down. In the absence
of trust in a country’s institutions and leaders, political legitimacy
breaks down. Much recent evidence indicates that trust contrib-
utes to economic, political and social success4,5. Little is known,
however, about the biological basis of trust among humans. Here
we show that intranasal administration of oxytocin, a neuro-
peptide that plays a key role in social attachment and affiliation
in non-human mammals6–8, causes a substantial increase in trust
among humans, thereby greatly increasing the benefits from social
interactions. We also show that the effect of oxytocin on trust is
not due to a general increase in the readiness to bear risks. On the
contrary, oxytocin specifically affects an individual’s willingness
to accept social risks arising through interpersonal interactions.
These results concur with animal research suggesting an essential
role for oxytocin as a biological basis of prosocial approach
behaviour.
In non-human mammals, the neuropeptide oxytocin has a central

role in general behavioural regulation, particularly in positive social
interactions. Aside from its well-known physiological functions in
milk letdown and during labour, oxytocin receptors are distributed
in various brain regions associated with behaviour9,10, including pair
bonding, maternal care, sexual behaviour, and the ability to form
normal social attachments6–8,11–15. Thus, oxytocin seems to permit
animals to overcome their natural avoidance of proximity and
thereby facilitates approach behaviour. Given that oxytocin is
believed to promote social attachment and affiliation in non-
human mammals, we hypothesized that oxytocin might also pro-
mote prosocial approach behaviours—such as trust—in humans.
Recent research has shown that neuropeptides cross the blood-brain
barrier after intranasal administration16, providing a useful method
for studying the central nervous system effects of oxytocin in
humans17,18. We used a double-blind study design to compare
trusting behaviour in a group of subjects that received a single dose
of intranasal oxytocin with that of subjects in a control group that
received placebo.
We analysed the effect of exogenously administered oxytocin on

individuals’ decisions in a trust game with real monetary stakes19–22.
In this trust game, two subjects interacting anonymously play either
the role of an investor or a trustee (Fig. 1). First, the investor has the
option of choosing a costly trusting action by giving money to the
trustee. If the investor transfers money, the total amount available for
distribution between the two players increases but, initially, the
trustee reaps the whole increase. The trustee is then informed
about the investor’s transfer and can honour the investor’s trust by
sharing the monetary increase generated by the investor’s transfer.
Thus, if the investor gives money to the trustee and the latter shares
the proceeds of the transfer, both players end up with a higher

monetary payoff. However, the trustee also has the option of
violating the investor’s trust. As sharing the proceeds is costly for
the trustee, a selfish trustee will never honour the investor’s trust
because the investor and the trustee interact only once during the
experiment.
The investor is therefore caught in a dilemma: if he trusts and the

trustee shares, the investor increases his payoff, but he is also subject
to the risk that the trustee will abuse this trust. In the latter case, the
investor is worse off than if he had not trusted at all and, adding insult
to injury, the trustee has an unfair payoff advantage relative to the
investor. Substantial evidence exists to show that humans are averse
to such risks22–24. Moreover, the aversion of investors to abuse of trust
seems to have an important role across different human cultures and
social groups in the context of our game22,25. The investors have to
overcome their aversion against these risks in order to trust, allowing
us to address the question of whether oxytocin modulates this
trusting behaviour in humans.
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Figure 1 | The trust game. Both subjects receive an initial endowment of 12
monetary units (MU). The investor can send 0, 4, 8 or 12MU to the trustee.
The experimenter triples eachMU the investor transfers. After the investor’s
decision is made, the trustee is informed about the investor’s transfer. Then
the trustee has the option of sending any amount between zero and his total
amount available back to the investor. For example, if the investor has sent
12MU, the trustee possesses 48MU (12MU own endowment ! 36MU
tripled transfer) and can, therefore choose any back transfer from 0 to
48MUs. The experimenter does not triple the back transfer. The investor’s
final payoff corresponds to the initial endowment minus the transfer to the
trustee, plus the back transfer from the trustee. The trustee’s final payoff is
given by his initial endowment plus the tripled transfer of the investor,
minus the back transfer to the investor. At the end of the experiment, the
earned MU are exchanged into real money according to a publicly
announced exchange rate (see Methods). Each subject made four decisions
in the same player role while paired with four different, randomly selected
interaction partners.

1University of Zurich, Institute for Empirical Research in Economics, Blumlisalpstrasse 10, CH-8006 Zurich, Switzerland. 2University of Zurich, Department of Clinical Psychology
and Psychotherapy, Zurichbergstrasse 43, CH-8044 Zurich, Switzerland. 3Center for Neuroeconomics Studies, Claremont Graduate University, Claremont, California 91711-6165,
USA. 4Collegium Helveticum, Schmelzbergstrasse 25, CH-8092 Zurich, Switzerland.
*These authors contributed equally to this work.

Vol 435|2 June 2005|doi:10.1038/nature03701

673
©!!""#!Nature Publishing Group!

!

Figure 5.2: A schematic of the Trust Game as played in the experiment by Kosfeld et
al.Reproduced from Kosfeld et al. (2005).

Now it is clear why this is properly called a one-way Trust Game: only the move by the
investor can be characterized as revealing or involving trust. For only the investor is in a
situation in which he or she can take a costly action that might, in the future, be repaid by
an exchange partner; only the investor runs a risk, and only the investor’s final outcome
is fully dependent on his or her exchange partner’s decision. That a risk is involved in the
behavior of the first mover is crucial, as will be discussed more extensively in chapter 6.

What would you do in a game like this—or perhaps better: What should you do? To start
with, let us consider what trustees should do. Trustees aiming for maximized personal
gain would never return anything: Investor and trustee play together only once during the
experiment, so trustees have no reason whatsoever to honor the trust placed in them by
investors. As rational choice theorists tend to put it, any incentive to honor the trust that
one’s exchange partner gives is lacking here (see e.g. Hardin 2002).

Investors, for their part, can use backward inference in their decisions. Accordingly, in-
vestors can preemptively decide not to transfer anything to the trustees. This, then, is the
noncooperative equilibrium of the Trust Game predicted by rational choice theory: The
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investors do not send anything to the trustees, and the trustees do not send anything back.
No one gains from the agreed upon tripling of the sum transferred by the investor to the
trustee, and thus both players end up with less than they potentially could have had.

Oxytocin

However, as behavioral game theory had already established prior to the work of Kosfeld
et al. (see, for example, Berg et al. 1995), people in fact tend not to act as predicted by
rational choice theory in games such as these. This was affirmed in Kosfeld et al.’s study,
which, however, aimed at something in addition to simply replicating previous results from
behavioral economics. That is to say, in their experiment we find the coupling of behavioral
economics with something more complex, namely, the experimental investigation of the
precise role a specific neuromodulator plays in trust and social interaction by way of its
effect on the human nervous system. The guiding hypothesis behind this experiment is
that oxytocin is an important part of the biological basis of trust. More specifically, it
is hypothesized that the intranasal administration of exogenously produced oxytocin will
increase the amount of trust investors put in trustees. And indeed, according to Kosfeld et
al., the main result of their experiment was the confirmation of this hypothesis.

Thus we have arrived at the neuroendocrinological component of the experiment, and the
confirmation that oxytocin increases trust in humans. I will discuss this in detail in the
next chapter; for now I simply emphasize that, first, oxytocin’s effect on trust could not
have been established if it were not for the use of a control condition in which subjects
play the Risk Game I described in section 4.4; second, in oxytocin, we find one of neuro-
economics’ most widely recognized beacons. That is to say, possibly most of the attention
neuroeconomics has attracted ever since its inception, has been concerned with investiga-
tions involving oxytocin. To a large extent this can likely be attributed to the persistent
efforts of the molecule’s “ambassador,” Paul Zak, director of Claremont Graduate Univer-
sity’s Center for Neuroeconomic Studies and coauthor of the Kosfeld et al. article. Zak
has variably dubbed oxytocin the “moral molecule” the “love molecule” and the “trust
molecule,” and his message has proven to have not been lost on the public, judging by
his innumerable media appearances and the many reviews, cover stories and blog posts
dedicated to his research on oxytocin.4

That the coverage in the mass media does not increase our understanding of the investi-
gations at issue should be clear. But it does give an indication of what promise such work
holds: a molecular-biology of everything we hold dear in public as well as private life, to
phrase it in keeping with the conventional rhetoric.
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5.3 This is where you trust

The biological reality of social trust caught in an image, part I: or, Trust in the sub-
cortical brain

So far we know that neuroeconomic trust is behaviorally defined as a specific move in the
Trust Game, that it can be promoted through the intranasal administration of the neu-
ropeptide oxytocin and that it can be distinguished from nonsocial risk taking. These facts,
passive linkages that were either arrived at or built on in Kosfeld et al.’s article, are mobi-
lized as active linkages, or technical things, in a recent study by Thomas Baumgartner and
colleagues (2008) in order to find out more about the mechanisms implicated in oxytocin’s
efficacy. The question of how oxytocin exerts its effect vis-à-vis trust was not answered by
Kosfeld et al.; however, by setting up an experiment in which oxytocin administration and
fMRI are combined, Baumgartner et al. attempted to unravel this process, thereby giving
us a firmer grip on the neurobiology of trust.

The main conclusion from Baumgartner et al.’s study is that oxytocin exerts its influence
on trust through its impact on several subcortical areas, specifically, the amygdala, the
midbrain and the striatum. In order to interpret this finding, we must first know more
about the experiment that gave rise to it.

The setup: Trust Game + breaches of trust and feedback + oxytocin + fMRI + controls

Baumgartner et al. follow up on all neuroimaging work concerning trust published so far,
though most explicitly on the research by Kosfeld et al.. This is not surprising, given that
three of Baumgartner’s coauthors were also coauthors with Kosfeld. However, whereas
Kosfeld et al. merely stated that “trust pervades human societies” (2005, p.673), according
to Baumgartner et al.’s (2008, p.639) “[t]rust and betrayal of trust are ubiquitous in human
societies” (my italics). This addition—that next to trust betrayal of trust is also inescapable
in human societies—does not follow from new empirical data that Kosfeld et al. did not
have at their disposal, but is rather justified on a priori conceptual grounds; the authors
state that “whenever we trust there is also the possibility of trust betrayal” (Baumgartner
et al. 2008, p.646). Because of this conceptual truth concerning the possibility of breaches
of trust, Baumgartner et al. added not only fMRI examinations of experimental subjects
to the experimental paradigm used by Kosfeld et al., but also breaches of trust as well as
explicit feedback concerning those breaches.

Just as in Kosfeld et al.’s study, Baumgartner et al.’s used the Risk Game as a control, and
had the Trust Game played as a one-shot game, in which investors played with a different
trustee in every round. As a reminder, the latter is significant because it ensures that selfish
trustees have no incentive to honor the trust that might be put in them (Baumgartner



118 | Chapter 5

et al. 2008, p.640). However, after they played twelve game periods, investors received
feedback. Moreover, the two games (Trust and Risk) were pseudo-randomized such that,
by the time they received feedback, subjects had played six Trust Game periods and six Risk
Game periods. The feedback information investors received, told them that their trust was
repaid in about 50 percent of all cases.

Altogether, three variables can be identified in the experimental paradigm of Baumgartner
et al.: group (oxytocin or placebo), phase (prefeedback or postfeedback) and game (Trust
Game or Risk Game). Thus, the impact of oxytocin, relative to placebo, on behavior and
on brain activity is investigated in both prefeedback periods and postfeedback periods and
in both the Risk Game and the Trust Game.

The observations

The effect of oxytocin on behavior in either of the games was as follows. Both in the Trust
Game and in the Risk Game, oxytocin administration had no significant effect relative to
placebo in the prefeedback period. Moreover, in the Risk Game, subjects in the oxytocin
group and in the placebo group responded similarly to feedback (i.e., they made few ad-
justments, if any, to their investment pattern during the postfeedback period). Investors
who received data concerning the meager trustworthiness of the trustees they played with
in the Trust Game, however, were expected to adjust their behavior. And indeed, in the
postfeedback period, investors in the placebo group showed decreased trust relative to the
prefeedback period in the Trust Game. Subjects in the oxytocin group, on the other hand,
did not show a significant behavioral adaptation after feedback in the Trust Game. In other
words, the oxytocin and placebo groups had different trust adaptation responses to feed-
back regarding breaches of trust—the oxytocin group did not significantly alter their trust
behavior, whereas the placebo group became less trusting.

Baumgartner et al.’s data on trust in the prefeedback period do not replicate Kosfeld et al.’s
finding that oxytocin increases trust. However, Baumgartner et al. dismiss this incongru-
ous finding and apparent anomaly by pointing out the stronger incentive to show trust
behavior in this experimental setup relative to the setup used by Kosfeld et al., which is
due to the addition of feedback. In the words of Baumgartner et al.:

subjects faced additional incentives to transfer money to the trustees in the
prefeedback periods because they knew they would receive feedback. The
only way to learn about the degree of trustworthiness in the population of
trustees is to transfer money to them. If OT [i.e., oxytocin] indeed reduces
betrayal aversion, the incentive to explore the trustees’ trustworthiness must
obviously be weaker in the OT group than in the placebo group because
subjects with OT are less afraid of betrayal. Thus, the placebo group has a
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stronger reason for extracting information from the feedback, implying that
they also transfer more money relative to their natural inclination to trust. If
placebo subjects experience this conflict between their natural inclination to
trust and the incentive to explore their partners’ trustworthiness, the brain
should then represent this conflict. In this context it is therefore interesting
to observe that the placebo subjects in the Trust Game exhibit higher activa-
tion in the dorsal anterior cingulate cortex (ACC), a brain region frequently
implicated in conflict monitoring and cognitive control in social [. . . ] and
nonsocial paradigms. (Baumgartner et al. 2008, pp.644-645)

In other words, the data from the prefeedback period in Baumgartner et al.’s study may not
have been expected in light of Kosfeld et al.’s results, but they can be explained relatively
easily and do not constitute a veritable anomaly.

The lack of behavioral differences that subjects in both the placebo and oxytocin groups
show between prefeedback period and postfeedback period in the Risk Game has its clear
counterpart on the level of brain activations: “There are no differences in brain activation
between the OT and the placebo group in the Risk Game, where we observe no behavioral
differences” (Baumgartner et al. 2008, p.645). Things are different where the Trust Game
is concerned. Here differences are found between the oxytocin and placebo group, both in
terms of behavior and, in those subjects who exhibited behavioral differences, also in terms
of brain activity. More precisely, during postfeedback periods, activity in the amygdala (bi-
laterally) and connected brainstem effector sites, as well as the midbrain and striatum of
subjects in the placebo group is significantly higher than that of those in the oxytocin
group. Thus, subjects who have received intranasal oxytocin (1) show no significant be-
havioral adaptation to feedback on meager “returns” on their trust and (2) show decreased
activity in several subcortical brain structures (see also figure 5.3).

Trust as decreased fear: the amygdala The thing to do in response to such findings is to
check the available literature concerning the brain areas at issue. Naturally, Baumgartner
et al. did so, and it turns out that much light was shed on the findings concerning the
activation of the amygdala (bilaterally) and the brainstem effector sites connected to the
amygdala by a number of studies showing that these are brain areas critical to fear signaling
and modulating responses to fear. These studies included human lesion research and animal
research, as well as various neuroimaging studies, and all pointed in the same direction
(Adolphs et al. 2005, Amaral 2003, Domes et al. 2007, Kirsch et al. 2005, Huber et al. 2005,
Winston et al. 2002, Adolphs et al. 1998).5

The idea, therefore, is that, during the Trust Game, oxytocin reduces fear responses by
decreasing activation in the amygdala and the brainstem effector sites connected to it. Trust,
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then, is construed as the realization of the capacity to counteract the risk of betrayal. This
capacity is enhanced by diminished amygdala activation, which in turn can be achieved by
oxytocin administration.

This finding is consistent with several studies from behavioral economics concerning “be-
trayal aversion.” These studies were done to further the modeling of social preferences, and
they indicated that many people strongly dislike it when their trust is not honored. In the
language of economists, this can be expressed by saying that subjects derive a disutility or
negative utility from what they experience as the betrayal of trust they have put in oth-
ers, given the economic loss they associate with it (cf. Bohnet & Zeckhauser 2004). With
trust stylized as the decrease in disutility inferred from the risk of betrayal, we see that
neuroeconomics helps better define utility and disutility, vital concepts in economics, but
concepts which are often treated tautologically in conventional economic circles, where
their material instantiation is abstracted away from and where utility is defined simply as
that which subjects aim at maximizing.

Figure 5.3: Oxytocin-induced trust: decreased activation in the amygdala and caudate
nucleus
This figure, adapted from Baumgartner (2008, p.643), shows fMRI images displaying that, asso-
ciated with trust and with intranasal oxytocin administration, is reduced amygdala activation
and reduced caudate nucleus activation in the postfeedback period. Also visible in this figure is
that in the postfeedback period the anterior cingulate cortex (ACC) shows more activation in the
placebo group than in the oxytocin group. This is a result Baumgartner et al. do not extensively
discuss in the main text of the article but is only dealt with briefly in a supplement.
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Trust as compromised learning: the striatum The normal adaptation to feedback on breaches
of trust, shown by subjects in the placebo group, is affected by oxytocin. The effect of oxy-
tocin involves a decrease in amygdala activation, so Baumgartner et al. found and explained,
but it is also associated with a decrease in striatal activity. More precisely, Baumgartner et al.
state that oxytocin reduces activation in the part of the striatum called the caudate nucleus
during Trust Games played in the postfeedback period (2008, p.645).6

Whereas the amygdala is associated with fear processing, the striatum is a structure well-
known to be implicated in reward processing and learning (O’Doherty et al. 2004, Tri-
comi et al. 2004). Given that subjects can actually gain from “doing well” in the Trust
Game, the game can help us understand reward processing. As is conventional in behav-
ioral economics and its deployment in neuroeconomics, by participating in Baumgartner
et al.’s experiment, subjects not only earned a lump sum payment of 80 Swiss francs (about
AC65), they could also exchange the monetary units they obtained during the games for real
money, with an exchange rate of 5 units for 1 Swiss francs (≈ AC0,81). Thus, subjects earned
around 140 Swiss Francs, or AC113, on average. Since the game was played in two periods,
with feedback on the “success rate” of one’s strategy in the first period, testing for learning
was explicitly built into the experimental design of Baumgartner et al.’s (2008).

Baumgartner et al. appropriated the outcome of research by Mauricio Delgado and col-
leagues (2005) as a guide to their data on caudate nucleus activation. The main finding of
Delgado et al.’s (2005) was that the way in which subjects perceive the moral character of
their partners in the Trust Game modulates those neural systems implicated in reward.
More precisely, Delgado et al. found that caudate nucleus activation diminished during the
initial stages of the Trust Game if subjects played the game against others whom they per-
ceived as morally good. The same effect, though smaller, was also found in subjects playing
against people whom they perceived as being morally bad. It was not found when subjects
played against people they perceived as being morally neutral.

Thus, Delgado et al. investigated whether caudate nucleus activation, which had been
found to be implicated in adjusting behavior on the basis of reward feedback, is affected
by social and moral information about one’s exchange partners in the Trust Game. They
did so by giving subjects vivid descriptions of their exchange partners, suggesting that they
were morally bad, neutral or good. While playing an iterated version of the Trust Game,
subjects received equivalent returns from all three types of characters, but were nonethe-
less more prone to put trust in the alleged “good” partner throughout the game. While
caudate nucleus activation did differentiate between negative and positive feedback, it did
so only with regard to the neutral exchange partner. In other words: “prior social and
moral perceptions can diminish reliance on feedback mechanisms in the neural circuitry of
trial-and-error reward learning” (Delgado et al. 2005, p.1611).
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Experiment as theory test

The results Delgado et al. found constitute a problem for two relevant theories in this
domain: rational choice theory in economics, and Bayesianism in cognitive neuroscience
(2005, p.1615). The fact that subjects continued to put trust in a partner who was described
to them as morally good, irrespective of that partner’s actual behavior vis-à-vis those sub-
jects, conflicted with predictions derived from the perspective of rational choice. In rational
choice theory subjects are presumed to be alert to nonreciprocating behavior at all times
and are therefore always expected to adjust their behavior in response to opportunistic
behavior on the part of their exchange partners.

This same behavior is also predicted by Bayesianism, an increasingly influential theory of
global brain functioning. According to this view, developed by the eminent neuroscientist
Karl Friston, the brain is what is sometimes called a “Bayesian machine,” meaning that the
brain is assumed to form probabilistic models of the world around it and to continually
update these models in light of whatever new stimuli it is confronted with, all in accordance
with Bayesian statistics. “Bayesian brain”, the brain as a “Bayesian machine” or the brain
as a “Helmholtz machine” (see, e.g., Dayan et al. 1995) are three different ways of naming
what is a key ingredient in an attempt at providing a unifying theory of brain function
under the heading of “the free energy principle.” In short,

the Bayesian brain is a corollary of the free energy principle, which says that
any self organizing system (like a brain or neuroimaging community) must
maximize the evidence for its own existence, which means it must minimize
its free energy using a model of its world (Friston 2012, p.1230)

Such models are always in the process of being updated in relation to the stimuli the system
is provided, irrespective of whether the system concerned is an animal, a person, a brain
or a scientific community.7

It is consistent with Bayesianism that subjects would create prior beliefs from the character
profiles they were given, which, in the initial stages of the game, would affect their choices.
However, feedback concerning the exchange partners’ actual behavior that conflicts with
those prior beliefs should in turn alter those beliefs. In other words, the new evidence
provided should be reflected in subjects’ behavior in later stages of the experiment, as the
probabilistic models concerning the actions of subjects’ exchange partners should adapt to
the new evidence.8

When subjects play against a morally neutral partner, trial-and-error feedback processing
and associated caudate nucleus activation was indeed observed. But this, as we saw, was not
the case with regard to partners described as morally good—especially in the latter case,
where it turns out that this profile “not only creates a prior belief, but also disrupts the
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regular encoding of evidence, or learning, from surprising outcomes” (Delgado et al. 2005,
p.1615). This is also reflected in caudate nucleus activation, as in those cases where learning
seems absent, caudate nucleus activation is diminished.

This, then, is the major finding on which Baumgartner et al. model their interpretation of
their own data concerning the caudate nucleus. According to Baumgartner et al. subjects
playing against “good” partners in the experiment by Delgado et al. play as if they simply
know their partners can be trusted, and for that reason show less behavioral adaptation
to the feedback information they receive of those allegedly good partners—if you know
something, so knowledge appears to be conceived of here, this means you stop learning.
Furthermore, the fact that subjects playing “good” partners are not affected by feedback
in their behavior, is associated with decreased caudate nucleus activation. Baumgartner
et al. see something analogous happening in their experiment: “subjects with OT behave
as if they implicitly ‘know’ that they can trust their partners, and this may be the reason
why the brain structure that is critical for learning the contingency between actions and
outcomes—the caudate nucleus—shows diminished activation” (2008, p.646). Intranasally
administered oxytocin, in other words, not only diminishes fear of betrayal by acting on
the amygdala. By acting on the caudate nucleus it also compromises reward learning.

The research by Baumgartner et al. and Delgado et al. are not the only sources suggesting
that reward learning as mediated by the caudate nucleus plays a role in trust in situations
in which subjects have prior knowledge of their exchange partners. For example, Brooks
King-Casas and colleagues (2005) add to the modality of this statement.9 In their experi-
ment King-Casas et al. used a Trust Game in which two anonymous players played together
for ten rounds and in which both partners in the exchange can be said to express trust, be-
cause both run the risk that their move is not positively reciprocated. Moreover, players
can change their moves in the game so as to reflect their experience of their counterpart. In
their view, this experimental design improved on the ecological validity of the task relative
to most other experiments concerning trust (King-Casas et al. 2005, p.18). It can also be
argued, however, that they have altered the conditions of play too much. For the move by
the second player can be understood both as a response to the first player’s move, and as
anticipating the first player’s future move, creating ambiguity in regard to trusting and re-
ciprocating behavior. As they evaluate it themselves, the main finding by King-Casas et al.
is that reputations of investing partners can be identified in caudate nucleus activation pat-
terns (i.e., trustees form models of investors “in their brains”). Or as Baumgartner et al. put
it, King-Casas et al. show “that caudate activation is reduced as learning progresses and re-
wards can be more reliably predicted. Thus, once subjects in these studies have learned the
contingency between their actions and the associated outcomes, the caudate is less active”
(2008, pp.645-646).10
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In their study King-Casas et al. used hyperscan fMRI—that is, simultaneous fMRI scanning
of two experimental subjects who were playing the Trust Game together—to investigate
trust and reputation building. They found that previous reciprocation of a gaming part-
ner’s move is the best predictor of whether or not subjects will place trust in their partners.
Moreover, they report that this behavioral finding is “mirrored by neural responses in the
dorsal striatum” (King-Casas et al. 2005, p.78). The tit-for-tat strategy, in which a lack of
trust by one player, exhibited through untrustworthy behavior, is repaid by the other
player ceasing to trust, appeared to be almost the standard, even if it was deviated from
in some cases. Especially when subjects deviate strongly from this “neutral reciprocity”
strategy, changes in trust can be very well predicted.

The behavioral results, however, form only one part of the story. As King-Casas et al. state:

Social decision making critically depends on internally represented models of
social partners. In principle, such covert knowledge might be inferred from
behavior observations. However, behavior signals are intrinsically lower di-
mensional than their underlying neural responses, and so behavior alone is
an insufficient signal source for inferring neural representations. Put another
way, an inference based only on the observable behavior of a social partner
ignores many observable neural processes that give rise to that behavior. The
measurement of both interacting brains directly sidesteps this problem and
allows us to probe the cross correlation of internal models—replacing infer-
ence with a measurement. (King-Casas et al. 2005, p.78)

In other words: King-Casas et al. believe that from the activity of the brains of interacting
subjects we can learn things about the internally or mentally represented models these sub-
jects make of their counterparts, things which behavior alone does not tell us all too much
about. In this formulation we find a meaningful turn of phrase: looking only at behavior
‘ignores many observable neural processes’ (my italics), and as subsequently becomes clear,
when it comes to those neural processes, which are normally invisible but can be observed
with fMRI, observing them equals measuring them.

Now, what is it that we can learn from the neuroimages about the models that subjects
build of their counterparts, and how do we learn this? Most noteworthy is the fact that
there is a time-shift in caudate nucleus activity. The caudate nucleus is thought to com-
pute information concerning how fair or unfair the decision of someone’s partner is and
concerning “the intention to repay that decision with trust.” Moreover:

In early rounds of the game, the ‘intention to trust’ is evident only after an
investment is revealed. With experience, this signal shifts to a time preceding
the revelation of the investment. (King-Casas et al. 2005, p.82)

It is as if even without a bell ringing, a well-conditioned dog would start drooling in antic-
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ipation of getting food. And indeed, in order to understand this, it is important to first get
acquainted with the concept of “reward prediction error,” developed in the context of re-
search on reinforcement learning—neobehaviorist research on learning, that is. King-Casas
et al. lucidly explain this as follows:

This finding is reminiscent of analogous shifts of reward prediction error sig-
nals from reinforcement learning that have recently been identified by fMRI
in human caudate and putamen and are thought to involve outputs of mid-
brain dopaminergic systems. These prediction error signals were identified
using simple conditioning experiments in which lights predict the future de-
livery of rewards (e.g., squirt of juice or delivery of monetary return). The
scheme is simple: An initially neutral light is flashed; it causes no change in
dopaminergic activity, but the later (surprising) arrival of juice causes a burst
of activity in the dopamine neurons. Repeated pairing of light followed at a
consistent time later by juice causes two dramatic changes: (i) The response to
juice delivery drops back to baseline and (ii) a burst response occurs just after
the light is flashed. This temporal transfer of the burst response to the light
is thought to represent the future value predicted by the light. (King-Casas
et al. 2005, p.82)

Apparently, there is an analogy between this case of simple conditioning and learning
about and responding to people’s behavior in economic exchange games such as the re-
peated Trust Game. The neuroimaging results suggest that subjects build models of their
counterparts; or put differently, that subjects develop reputations in the brains of their
counterparts. And this happens in the caudate nucleus.11

The biological reality of social trust caught in an image, part II: or, Trust in the
cortical brain

In the next chapter I will elaborate how similarities between humans and other species are
mobilized to get neuroeconomic research going, to develop hypotheses, to explain experi-
mental setups and to interpret data. In the area in which we are now headed, however, what
is emphasized is precisely what distinguishes man from other species. For example, Frank
Krueger and colleagues state that “[u]nlike other species, humans are trustful and cooperate
with genetically unrelated strangers, with individuals they will never meet again, or even
when reputation and gains are absent” (Krueger et al. 2007, p.20084). And although

[r]eciprocal exchange is ubiquitous to the behavior of many species [. . . ]
[i]ncreased specialization by humans in productive activities, together with
the advantages this has produced, likely has been built on improved adap-
tations for social exchange. [. . . ] Such an adaptation would support more
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sophisticated reciprocity strategies (McCabe et al. 2001, p.11832)

Evolutionary thinking is also the engine behind these considerations, but now it is empha-
sized that humans show more complex social behaviors than other animals. McCabe et al.
and Krueger et al. state this in the context of further investigations into the neurobiology
of trust. But now the problem area is framed as one that includes not only behaviors that
are distinctive of humans, there is also an associated move to “regions of interest” (as brain
areas focused on during imaging experiments are conventionally designated) that are corti-
cal rather than subcortical. More precisely, what these articles articulate is the role various
parts of the prefrontal cortex (PFC) play in trust. The PFC is a part of the brain that in
humans is much larger relative to body size than it is in other mammals.12 Moreover, with
regard to the density of neural pathways connecting the PFC to other cortical areas, for ex-
ample those involved in processing sensory data, the human PFC is much more developed
than that of our fellow mammals. This stands in contrast to what we have so far encoun-
tered in the neuroeconomics of trust, which has focused much more on what connects
humans to other animals, both in terms of behavior and with regard to the neuroscien-
tific findings concerning such behaviors. As for the latter, we have so far mostly found
phylogenetically old structures or neurochemicals—both the neuropeptide oxytocin and
the subcortical structures (amygdala, brain stem and caudate nucleus) fit this description.
Research that focuses more on the distinctive mark of humans, so it will presently become
clear, tells us that in addition to fear and learning, also mentalizing, empathy and delaying
reward gratification are implicated in trust.

Theory of mind, empathy and overcoming immediate reward gratification In their 2001
study, McCabe et al. tested the hypothesis that the prefrontal cortex (PFC) is involved
in the integration of so-called theory-of-mind processing and cooperative behavior. To this
end they had subjects play the Trust Game while their brains were scanned with fMRI.
The results can in fact be seen as the first explanation ever on the neural correlates of trust.
However, in their research McCabe et al. did not attempt to decouple the neural correlates
of trust and of trustworthiness. This makes sense, given that their goal was to investigate
the difference between cooperative and noncooperative behavior and that both trust and
repayment of trust are cooperative. Just as in Kosfeld et al.’s study, McCabe et al. used the
Risk Game as a control condition. (As a reminder, this game is identical to the Trust Game
except that it is played against a computer instead of against a human.) In this way McCabe
et al. meant to assess the hypothesis that there would be differential activation patterns
for subjects playing a computer and subjects playing humans, as only in the latter case
would there be an occasion to learn about the neural activity associated with the integra-
tion of reasoning about others’ intentions (i.e., “theory-of-mind processing) and economic
decisions.
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The idea entertained by McCabe et al. is that, if one investigates trust using the economic
Trust Game, coupled with the Risk Game as control condition, this will allow for the sit-
uation in which it follows passively that mentalizing is implicated in trust. Put differently,
the experimental set up is designed to probe the difference between strategic interaction
and nonsocial risk taking. Thus, the attention of the scientists is immediately directed to
investors’ predictions concerning how their exchange partners will behave in the near fu-
ture. Insofar as there is a difference between how investors act in the Trust Game and how
they act in the Risk Game, this indicates what, from the point of view of the investors,
distinguishes human counterparts from computer counterparts. Whereas for example Kos-
feld et al. take this difference to be a difference between social trust, on the one hand, and
nonsocial risk taking, on the other, McCabe et al. give a more complex description of what
Kosfeld et al. label “social trust”: According to McCabe et al. this implies that investors
make inferences concerning the intentions of their counterparts.13

Not only did McCabe et al. find that indeed several subjects show a difference between how
they play the Risk Game and how they play the Trust Game, they also found that in those
individuals who consistently opt for cooperation in the Trust Game, there is more activa-
tion in the prefrontal region of the brain than when they play against a computer, i.e. play
the Risk Game. More precisely, associated with cooperation is activation of the paracin-
gulate cortex, especially the anterior part. In independent studies this brain region has
been found to be critical to theory-of-mind processing or “mentalizing” (see e.g. Gallagher
& Frith 2003, Frith & Frith 2006) and later research has confirmed the findings by Mc-
Cabe et al. concerning the involvement of the PFC in trust (Krueger et al. 2007, Krueger
et al. 2008).14 What is social as opposed to nonsocial is unpacked as essentially involving
mentalizing. On both counts, the social nature of an action is presumed identifiable in the
action and/or neural activation patterns and/or impact of oxytocin on any one isolated
half of the playing dyad—thus, what is social is assumed to exist and to be visible inside the
skull of individual subjects.

Rather than simply replicating the work of McCabe et al., the investigations by Krueger
et al. again tackled some slightly different questions, even though these too involved fMRI-
scanning of subjects playing the Trust Game. This is typical of the field15: Experimen-
tal protocols might involve playing Risk Games as controls and Trust Games as primary
data sources, but even though the games played are always recognizable as such in dif-
ferent protocols, they nonetheless tend to differ on multiple dimensions. This makes it
hard to say something incontrovertible about the relationship between trust and risk (cf.
Houser et al. 2010a) and to compare what each of these studies teach us about trust and its
neural correlates. The difficulty is due to the fact that the epistemic things at issue, trust
and its neurobiology, are by necessity always partly unknown. The epistemic things are
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co-constituted by the various protocols we come across in this experimental system, and
insofar as these protocols meander, so do the identities of the epistemic things under con-
sideration. As long as trust and its neurobiology are co-constituted by a certain degree of
vagueness, it is to be expected that the approaches to them may well differ (or even conflict)
in some respects.

In Krueger et al.’s study (2007), the neuroeconomic investigation of trust involved a non-
anynymous version of the repeated Trust Game, with investors and trustees alternating
their roles. Accordingly, using this protocol enabled Krueger et al. to study the neural
correlates of trust simultaneously with partnership building and maintenance. The latter,
again, has behavioral, psychological and neural materializations. It comes with specific
ways of interacting, specific mental models each player develop of their gaming partners,
and with specific neural activation patterns underlying these models.

First, the paracingulate cortex (PcC) and the septal area (SA), when contrasted with the
control of risk taking in the nonsocial Risk Game, are identified as underlying decisions
to trust. The PcC is said to be a key player in the building up of trust relationships—this
brain region is centrally involved in inferring the intentions of one’s gaming partner and in
this way it allows for the prediction of the partner’s behavior. As Krueger et al. emphasize
in connection to PcC involvement in trust, theory-of-mind reasoning “is a unique human
characteristic and can be observed only in a most rudimentary form in great apes and
has never been observed in monkeys” (2007, p.20087). The SA, on the other hand, is a
part of the (phylogenetically old) limbic system, and is hypothesized to be recruited for its
oxytocin receptors: “Because synthetic oxytocin increases trust, we surmised that partners
recruited the SA to encode goodwill to maintain their trust partnership” (Krueger et al.
2007, p.20087).

All three levels of analysis key to neuroeconomics can be easily distinguished here, but I
wish to emphasize the special significance of the psychological level for interpreting the
data on SA activity. This is clear when we read that

‘[r]esults from pre- and postquestionnaire rating support our view demon-
strating that partners felt significantly closer to each other and ranked them-
selves as being more of a partner to the other person after the experiment’
(Krueger et al. 2007, p.20087)

In other words, subjects’ experiences of partnership are actively engaged to account for
activity in the SA, which only succeeds because of passive linkages connecting the activity
found in the SA with the findings from Kosfeld et al.’s earlier study concerning oxytocin’s
capacity to increase trust (2005), and the fact that there are oxytocin receptors in the SA.16

Moreover, Krueger et al. distinguished between two different trust strategies, viz. “con-
ditional trust” and “unconditional trust.” In the strategy they labeled conditional trust,
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investors assume their interacting partners to be self-interested. The expected value of this
strategy is estimated by investors, with regard to the advantage associated with cooperating,
the risk that one’s partner defects, and the value one’s past decisions might have in the fu-
ture (p.20084). It is a cognitively more demanding strategy, which leads to greater variation
in decisions than the alternative, unconditional strategy does. In the unconditional strategy
investors assume their partners to be trustworthy. Depending on which of these strategies
investors follow, the PcC’s involvement in trust figures earlier or later in the development
of the game and is associated with the SA differently, so Krueger et al. argue.

This is explained as follows. First the experiment is divided up with respect to two as-
pects; that is, two stages are distinguished and the group of experimental subjects is di-
vided in two equal-sized groups based on whether or not either partner “ever defected on
their partner’s decision to trust” (Krueger et al. 2007, p.20087). The latter allows for the
identification of a defector and a nondefector group, the former for the identification of
a partnership-building (“building”) and a partnership-maintaining (“maintenance”) stage.
The hypothesis, then, is that defectors and nondefectors implement different trust strate-
gies in these different stages of the experiment. Behind this hypothesis is the idea that
investors’ trust only involves PcC activation when the trustworthiness of partners is eval-
uated using theory-of-mind reasoning, inasmuch as it is this that the PcC is involved in.

Krueger et al. found that subjects in the nondefector group had higher PcC activation in the
building stage and higher SA activation in the maintenance stage than those in the defector
group. Furthermore, those in the defector group showed higher activation in the ventral
tegmental area (VTA) during the maintenance stage. In order to explain this, Krueger et al.
reason that in the nondefector group mentalizing figured centrally in the building stage and
that this led to better models of their exchange partners and, accompanying this, “sufficient
mutual goodwill to become socially attached to each other” (Krueger et al. 2007, p.20087).
This in turn explains why those in the nondefector group had higher SA activation in the
maintenance stage, and lower PcC activations in that stage:

Through early mentalizing, partners in the nondefector group must have
balanced goodwill more quickly, allowing them to become synchronized in
their decision patterns. Brain-to-brain correlations only increased in the SA
region for the nondefector group across stages, and only partners in the non-
defector group became synchronized in their SA BOLD amplitudes as first
movers in adjacent trials of Trust Games. Synchronization in the SA led to
social attachment associated with a significant decrease in activation in the
PcC during the maintenance stage. (Krueger et al. 2007, p.20088)

Furthermore, whereas the unconditional strategy might be cognitively costly to start with,
decreased decision times in the maintenance stage prove it is much less costly then.
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The conditional trust strategy involves PcC activation or theory-of-mind reasoning only in
the maintenance stage. Moreover, in the maintenance stage subjects in the defector group
showed higher VTA activations, which are associated with encoding expected and realized
reward. More than that, this region was most active in those pairs, across all groups, who
shared the least trust reciprocity in their choices. For partners in the defector group, tak-
ing on a strategy that was more cognitively costly meant that they exhibited “significant
increase in activation in the PcC over the experiment” (Krueger et al. 2007, p.20088). And
not only is the conditional trust strategy more costly cognitively, it also pays less than does
the unconditional strategy.

This is not all that one can infer from these experiments, however. In 2008, Krueger et al.
reported new findings concerning the neuroeconomics of trust, which were based on novel
analyses of their 2007 results (see Krueger et al. 2008, p.3867). These further analyses
showed that, common to both trust and reciprocity, is the activation of the rostral me-
dial prefrontal cortex (arMFC), known to be implicated in theory-of-mind reasoning, and
the temporoparietal junction (TPJ), which is known to subserve empathy. According to
Krueger et al., both cognitive and affective sharing with another person figure in trust and
in trustworthiness.

Additionally, in this new report Krueger et al. emphasized that trust recruits a so-called
evaluation system for likely outcomes, namely the bilateral frontopolar cortex (FPC). This
is a relatively recently evolved system that facilitates subjects to weigh long-term rewards
over immediate returns. And this, of course, is requisite to many of the complex forms of
cooperation discernible in human societies (cf. Krueger et al. 2008, p.3870).

In other words, the phylogenetically young, and hence characteristically human, FPC en-
ables us humans to overcome our immediate desires so that we can choose to have higher
but later payoffs—on condition that one’s exchange partner reciprocates, of course. In ad-
dition to the role of mentalizing in trust, delayed gratification is also something McCabe
et al. capitalized on in their study (2001).17 Since trustees might not cooperate, the coop-
erative or trusting strategy by investors involves a risk, the overcoming of which McCabe
et al. then described as an “inhibition of immediate reward gratification to allow cooper-
ative decisions” (2001, p.11834). Due to the experimenter’s role in the Trust Game, such
cooperative decisions are, in the long run, more rewarding than the immediately satisfied
guaranteed reward that noncooperative behavior entails.

5.4 Conclusion

As we traced the neuroeconomics of trust we saw how science works its way through
and to epistemic things by a process describable as “differential reproduction.” Every new
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investigation I described involved a slightly different experimental protocol. It is important
that any new investigation, to some recognizable extent, replicates or reproduces previous
results—be they results from ethological or neuroendocrinological animal studies, human
neuroendocrinology, behavioral economics, social neuroscience, or neuroeconomics. But
it is no less important that these repetitious moves are sufficiently distinct from each other
for any of them to be of interest at all. It would be hard, if not impossible, to have exact
replications of previous research published, despite the “official” rhetoric in methodology
departments about the epistemological significance not only of possible replicability of
research but also of factual replication. Likewise, it would be difficult find a publisher
for research that did not (obviously) relate to or form part of “normal scientific” practices,
while at the same time presenting something novel or original with respect to that practice.
All in all, the evolutionary metaphor of differential reproduction seems appropriate in
regard to the description of the neuroeconomics of trust.

Understanding the development of science on the model of evolution is not new of course.
Such otherwise almost antipodal philosophers as Karl Popper, Thomas Kuhn and Hans-
Jörg Rheinberger, to name but three, have all appropriated evolutionary thinking in their
portrayal of the pathways of science—and accordingly have portrayed these pathways as
less or more complex, winding, straightforward and rationally structured. The idea that
“differential reproduction” describes one aspect of the development of science is clearly
consistent with various ways of studying science philosophically and, relatedly, with vari-
ous philosophical views on the nature of science and its products. These views can diverge
widely on such issues as (1) the role or importance of timeless rational standards in evaluat-
ing scientific results vis-à-vis the historicity of claims to truth and modes of representation
deemed suitable media for such claims, (2) the relative importance of experiments, logic,
theory or technology for the process of science or (3) the nature or structure of the collec-
tive at work and its relation(s) to other collectives in the development of science.

This is not the right place for an in-depth analysis of the different ways in which positions
concerning these issues cohere with different views on the aptness of using the notion of
evolution in one’s conception of science. What matters, though, is that the philosophical
position defended and used here entails that scientific practices are at the center of atten-
tion. The delineation of epistemic objects and the production of scientific facts about these
objects is what I am interested in, as are such issues as how facts travel from the confines of
esoteric centers to the world outside of them and what the consequences of this happening
are. Moreover, the approach I have taken implies a rather confined and specialized type of
interest in the production of facts. What I do not aim at, then, is “competing” with the
scientists in this chapter. The point is, as Andreas Roepstorff aptly put it in the context of
discussing the neuroscientific study of consciousness, that
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the explicit criteria of truth are mainly probed, tested, and developed within
a particular group, within a particular style, [and that therefore] they are in
practice relatively inaccessible to outsiders. Outsiders have no way of validat-
ing whether, for instance, in a given article, the right hemodynamic response
function has been used to fit the data or whether the right pulse sequence and
gradient manipulations were used in the MRI scanner. To a large extent, an
outsider to a scientific field has to trust, first, that things are done properly
and, second, that there are internal mechanisms for checking and validating
whether this was indeed the case. (Roepstorff 2004, pp.1112)

Having said that, and thus indeed trusting neuroeconomists and their peers to have done
their jobs properly, let me review what facts the neuroeconomics of trust has delivered so
far.

By linking behavioral economics with neuroscientific research technologies, neuroecono-
mists have succeeded in revealing the fact that oxytocin increases trust and that several
brain structures are involved in either trust or in the efficacy of oxytocin with regard to
trust. Oxytocin increases trust in humans, so this story goes.

As concerns the localization of trust in the brain, however, the results have not had the
same (relative) simplicity. I have shown that the brain structures implicated in trust range
from cortical structures to subcortical ones—from phylogenetically young to phylogeneti-
cally old structures. In addition, these structures are never simply or immediately referred
to as the locus at which “trust happens.” Rather, using their localizationist technologies,
their behavioral economic operationalization of trust and their psychological interpreta-
tions, neuroeconomists have reduced this complex epistemic thing called trust to a number
of more simple constituents, and it is these that, reportedly, each have their own locale.
The investigation of trust has thus resulted in a picture in which trust most centrally in-
volves (1) a decrease in social fear which is identifiable in distinctive activation patterns in
the amygdala; (2) a compromised learning capacity which relates to activation patterns in
the striatum (caudate nucleus); (3) mentalizing, as managed by the paracingulate cortex;
(4) empathy, instantiated in the temporoparietal junction and (5) an increased capacity to
overcome immediate desires facilitated by the frontopolar cortex.

Anyone acquainted with today’s neuroscience will directly perceive, by this preliminary
enumeration of structures involved in trust that the examination of trust in the brain is
a complex endeavor entailing a myriad of connections that may take us in many possible
different directions. There is, however, a simple explanation for this unfolding complex-
ity, which brings us back to a point made earlier. Neuroimaging experiments concerning
trust address widely divergent questions with trust fulfilling several different roles. In the
motley array of investigations featuring trust, sometimes trust is not so much an epistemic
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thing but rather a technical thing: it plays more of an instrumental role for learning about
something else (for instance, reputation building), than that it is an end in itself to bet-
ter understand trust. Moreover, trust sometimes is an epistemic thing insofar as its neural
correlates are concerned, while being a technical thing insofar as it is understood in terms
of particular behaviors (i.e., specific moves in the Trust Game). We also see that in these
investigations a conventional reductionist research strategy is followed. Trust is not con-
ceived of as an indivisible “primitive,” but rather as something that can be broken down
into smaller component parts. And it is these (psychological) component parts that are, in
turn, correlated with specific neuronal activation patterns and with the effect of oxytocin.

In the next chapter I will analyze in more detail the style at work in neuroeconomic inves-
tigations of trust.





Chapter 6

Inspecting the piles in the swamp: Active linkages
engaged in the neuroeconomics of trust

In a growing research discipline, inquiry is directed not to rearranging old
facts and explanations into more elegant formal patterns, but rather to the
discovery of new patterns of explanation. Hence the philosophical flavour of
such ideas differs from that presented by science masters, lecturers, and many
philosophers of science.

Hanson (1958, p.2)

6.1 Introduction

In this chapter I will analyze the style of neuroeconomics by way of examining the active
linkages neuroeconomists engage in construing trust. To return to the metaphor presented
in chapter 1: after having been shown one’s way to and one’s way around in the building
of neuroeconomics in chapter 4, and after having been shown around in the wing of this
building which is dedicated to trust in chapter 5, we will now inspect the piles on which
the entire edifice rests.

My analysis of the active linkages at work in the neuroeconomics of trust builds on what
we learned about neuroeconomic trust in chapter 5 and starts from the incomplete collec-
tion of linkages, presented in chapter 4, that was based on Damasio’s introductory article
(2005). Thus, what I will examine now, in order of appearance, is the following: The fram-
ing of neuroeconomic investigations of trust (section 6.2); the biologization of the topic,
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the role of evolution and the recruitment of biological models (section 6.3); the localiza-
tion of trust (section 6.4); the operationalization of trust using phenomenotechniques from
behavioral economics (section 6.5); the role of the psychological realm and accompanying
scientific instruments in interpreting experimental data (section 6.6); and the way in which
neuroeconomics found a way to travel to other places, in particular, to psychiatry (sec-
tion 6.7). By the end of this chapter we will have a clear view of the style at work in
neuroeconomics, and hence of how the specific issue of trust and the more general one of
man’s sociality are stylized in neuroeconomics. Moreover, by then we will have a better
understanding of the image of humans that is enacted in neuroeconomics—an issue which
I will unpack by looking at how Homo neuroeconomics relates to Homo economicus. I will
then share my conclusions concerning all of this in section 6.8.

6.2 Trust: Unknown ubiquity

The first structural feature of neuroeconomic discussions of trust we have to examine con-
cerns the way in which readers are introduced to the topic, that is, the way in which the
neuroeconomics of trust is framed. As a rule this is done by stating that trust is indispens-
able to almost everything we hold dear in social life—think of friendship, love, politics or
business. Trust is commonly described as something like the cement of society. For in-
stance, we read that “[t]rust is a critical social process that helps us cooperate with others
and is present to some degree in all human interaction” (Krueger et al. 2007, p.20084) and
that “[t]rust pervades human societies” (Kosfeld et al. 2005, p.673). Granting trust such im-
portance puts the topic firmly on the research agenda. Given that it seems to be implicitly
assumed that we are concerned with the same phenomenon in all relations trust is crucial
to, the concept of trust presented here is a rather general one.

An opening such as Kosfelt et al.’s “[t]rust pervades human societies” (p.673) ensures that
readers immediately recognize the weight of the topic. In the article’s abstract, Kosfeld
et al.’s statements on the centrality of trust to much of human society even feature so
prominently as to make up more than a third of its total length. Figure 6.1 shows that
similar statements can be found in many places in the neuroeconomic literature.

Looking at neuroeconomic writings, it turns out that, in general, the topic of trust in
society is explicitly discussed only in order to set the stage for the discussion of neuroeco-
nomic experiments concerning trust. Once the importance of trust is established, its role
in society leaves the stage and the relationship between “trust in the wild” and “trust in
the lab” is hardly ever touched upon again. The relevance for society of a better under-
standing of (the neurobiology of) trust is sometimes returned to, but generally without
indicating how trust, as it is investigated in laboratories, relates to trust as a phenomenon
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The success of human civilizations can be largely attributed to our remarkable ability to cooper-
ate with other agents. Cooperative relationships, in which individuals often endure considerable
risk, are built on the foundation of trust (Chang et al. 2010, pp.87-88)

Trust and betrayal of trust are ubiquitous in human societies. Recent behavioral evidence shows
that the neuropeptide oxytocin increases trust among humans, thus offering a unique chance of
gaining a deeper understanding of the neural mechanisms underlying trust and the adaptation to
breach trust. (Baumgartner et al. 2008, p.639)

[. . . ] society as a whole is more productive when reciprocity is thriving. [. . . ]
Of course, reciprocal altruism cannot be initiated or sustained without trust. (Rilling et al. 2008,
pp.159/161)

One of the key components of human social interaction is cooperation or the exchange of favor or
goods between individuals for the attainment of mutual benefit. Cooperation depends to a large
extent on trust and reciprocity. (Van den Bos et al. 2009, p.294)

Figure 6.1: The ubiquity of trust as discussed in neuroeconomic literature
An illustration of the general recognition of the ubiquity of trust in human societies.

that is ubiquitous outside of those laboratories. Put differently, “external validity” is not an
important issue in most neuroeconomic work. Of course, what we find in neuroeconomic
experiments is valid and real in itself, at least as far as its own locale goes (cf. Callon &
Muniesa 2007, pp.165-166). But the question of how to build and stabilize relations, ex-
tending what happens in the laboratory to other real places—places beyond the confines of
the laboratory—is still largely a question that awaits an answer.

Critical to this framing of the topic of trust is that it entails the acknowledgment of its
importance to society, on the one hand, and the employment of an undefined concept of
trust, on the other. Borrowing a term of phrase from Rheinberger we can say that neuroe-
conomists studying trust allow themselves a certain degree of “epistemic and operational
plasticity” (2010a, p.153), since what they are precisely looking for is not yet circumscribed
by how the topic of trust is introduced. The generalized and vague conception of trust that
frames neuroeconomic investigations, then, may not connect to a specific passive linkage
but should nonetheless be conceived of as an active linkage insofar as it allows the neuroe-
conomic machinery to start moving in the first place.
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6.3 Knowledge of trust as biological knowledge

Once they have directed their attention to trust, how do neuroeconomists proceed to de-
lineate this epistemic object such that it becomes amenable to scientific investigation? In
Kosfeld et al.’s (2005) article, the heart of this matter is announced by the invitation to
look at the biology of trust. They state that “[l]ittle is known [. . . ] about the biological
basis of trust in humans” (p.672) and, with this phrase, they announce a turn to biology.
The absence of arguments for this turn illustrates that the conviction that trust has an
investigable biological basis, the understanding of which is pertinent to our grasp of the
phenomenon of trust, is obvious to those in the esoteric circle of the neuroeconomics col-
lective. Instantly the modality of the statement that trust has a biological basis is that of
a fact, and on this basis one sphere of reality is exchanged for another. The introduction
of biology helps us on our way to exotic quarters, far removed from daily life, which is
the natural home to trust, quarters including neuroendocrinological, behavioral economic
and, finally, neuroeconomic laboratories.

The question concerning the biological basis of trust, thus posed, makes us curious as to all
sorts of biological features associated with or materially instantiating the possible variety of
behaviors, affects or attitudes that are caught under the rubric of trust—which still awaits
its specification. However, because there is no mention of a possible variety of biological
bases, each of which might relate to a particular form or shape that trust can take, this
move toward biology simultaneously strengthens the idea that was implicit in the initial
framing of the topic: that whether we speak of friendship, love, politics or business, the
binding component in all of these different relations—trust—is one and the same thing.
Results from the neuroeconomic investigation of trust, therefore, ought to appertain to
trust no matter where we find it.

The assumption that the biology of trust is more basic than the social phenomena it al-
legedly gives rise to projects a classical hierarchy onto the matter at issue. A hard biological
science is called for to explain a social phenomenon, making clear the epistemological or-
der of things. The reductive explanation of trust we observed in chapter 5, in which trust
was conceived in terms of such different psychological functions as fear, learning, empathy,
mentalizing and overcoming the desire for immediate reward gratification along with their
specific neurobiological underpinnings, clearly ties in with this logic. There is, however,
more to say about neuroeconomists’ move to biology than this.

Linking voles to humans, part I: or, How trust translates into approach behavior

In chapter 4 we saw that the establishment of the fact that the neuropeptide oxytocin
increases trust in humans is one of neuroeconomics’ main achievements when it comes
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to research on trust. In that chapter I have also reviewed some basic information about
oxytocin. For a proper understanding of the place of oxytocin in the experimental system
I am investigating, however, we have to consider established facts about this neuropeptide
in somewhat more detail.

From Kosfeld and colleagues we learn that, in nonhuman mammals, oxytocin

has a central role in general behavioural regulation, particularly in positive
social interactions. Aside from its well-known physiological functions in
milk letdown and during labor, oxytocin receptors are distributed in various
brain regions associated with behaviour, including pair bonding, maternal
care, sexual behaviour, and the ability to form normal social attachments.
Thus, oxytocin seems to permit animals to overcome their natural avoidance
of proximity and thereby facilitates approach behaviour. Given that oxytocin
is believed to promote social attachment and affiliation in nonhuman mam-
mals, we hypothesized that oxytocin might also promote prosocial approach
behaviours—such as trust—in humans. (Kosfeld et al. 2005, p.673; cf. Baum-
gartner et al. (2008, p.639))

If we trace back the facts about oxytocin on which neuroeconomists build their hypotheses,
we learn that most of these facts concern the role of oxytocin in such social behavior as
bonding in voles (i.e., mouse-like rodents of the genus Microtus).1 The reason voles are used
for investigating this topic is that among the various different species of voles there are
relatively few genetic differences, while big differences in social behavior can be discerned—
specifically, both monogamous and polygamous types of voles can be found. Examining the
differential neuroendocrinology in these different species provides a key to this behavioral
difference.

According to Kosfeld et al. (2005, p.673), the overall moral we are to draw from the lit-
erature on oxytocin is that this neuropeptide “facilitates approach behavior”. With this
Kosfeld et al. go beyond the established facts about oxytocin that have been garnered from
behavioral neuroendocrinology and hypothesize that oxytocin is responsible for some-
thing more general than the specific vole behaviors (after-mating bonding, sexual activities
and mother-infant bonding) in which its implication is best known. That it is hypothesized
rather than simply proclaimed is mentioned explicitly in the block quotation above. That
Kosfeld et al. deal not only in certainties but equally share their conjectures testifies to the
fact that we are dealing with original research and not with textbook history or general
science communication. Kosfeld et al. move with a care characteristic of esoteric science.

That Kosfeld et al. move carefully does not mean they do not move fast. If we move with
the same care and look closely at the formulation Kosfeld et al. use to convey the point
on oxytocin’s effects in nonhuman mammals, we see that quite a lot is achieved by their



140 | Chapter 6

hypothesis that oxytocin facilitates approach behavior. Firstly, we find a very productive
contradiction in their statement that

oxytocin receptors are distributed in various brain regions associated with be-
haviour, including [. . . ] the ability to form normal social attachments. Thus,
oxytocin seems to permit animals to overcome their natural avoidance of
proximity and thereby facilitates approach behaviour. (Kosfeld et al. 2005,
p.673; my italics)

Oxytocin is both said to play a role in “normal social attachment,” and it is said to “permit
animals to overcome their natural avoidance of proximity.” We learn that social behavior
is normal—in the form of attachment, but also in the form of mother-child bonding and
assorted types of sexual behavior—and we learn that social behavior is not natural—since
what is natural, is the avoidance of proximity.

Though dealing with nonhuman mammals, this contradiction reinvigorates an assumption
common to economics, that of individualism. This helps pave the way to seeing social in-
teraction in humans as a transaction between isolated individuals who, for instance, have
no common history or foreknowledge about each other. Whereas such history and fore-
knowledge cannot be denied to figure prominently in friendship, love, politics and other
institutions in which human trust is ubiquitous, it is a basic feature of behavioral economic
experiments that these elements are explicitly removed or precluded. In other words, var-
ious properties inherent in relationships in which trust is key are carefully excluded in
the behavioral economic bequest in neuroeconomics, and discussing vole behavior, neu-
roeconomists have already started on the road to this exclusion.

The behavioral and neuroeconomic practice, in which trust is investigated while being
stripped of all sorts of complexities, can be defended by pointing out that if one’s theoret-
ical predictions concerning trusting behavior do not come true in the simplified setting of
the laboratory, they will certainly not hold in the case of the complex environment outside
that laboratory. Recall that this is the argument used in favor of experimental economics
by Vernon Smith, which I discussed in chapter 4. Thus, aspects of the complex environ-
ment in which trust in humans figures “naturally” can be left out of the picture without
necessarily putting a strain on the external validity of the enterprise. However, if one’s
predictions do hold in the laboratory setting, we cannot be sure whether these results can
be generalized to the more complex environment outside the laboratory. By conceptual-
izing the basic social behaviors of voles in individualist terms, the potential problem of
the robustness of the relationship between laboratory setting and natural environment is
more or less taken care of in advance: That there would be a big difference between the
two locales in the first place does not appear as obvious anymore, given the individualist
construal of social behavior in general.
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Secondly, we see that in order to be able to link oxytocin to the complex feature of (hu-
man) social interaction that trust is, Kosfeld et al. play compellingly with categories. For
indeed, categories—or better, words, as material instantiation of categories—are doing a lot
of the work here. The efficacy of the neuropeptide oxytocin first has to be classified in
such a way that the series of behaviors it gives rise to is not too restrictively demarcated.
Hence we witness a move from certain specific behaviors, which were at first brought to-
gether under the label of “social attachments,” to the newly introduced and more suggestive
category of “approach behavior.” It is through this reformulation or recategorization that
neuroeconomists can successfully mobilize oxytocin to actively link vole behavior to that
specifically human thing called trust.

This, however, in itself does not yet suffice to use all that has been established concern-
ing the role of oxytocin in the social behavior of voles for research on the human social
phenomenon of trust. For this two more things are required. The first concerns a proper
behavioral operationalization of trust in humans. This is provided for by behavioral eco-
nomics, and it will be discussed in the next section. The second is that it is requisite that one
can control the amount of oxytocin available to the central nervous system.2 Fortunately
for Kosfeld and colleagues this can be done. For as Jan Born and colleagues have shown in
an article brilliantly titled “Sniffing Neuropeptides: A Transnasal Approach to the Human
Brain” (2002), “neuropeptides cross the blood-brain barrier after intranasal administration,
providing a useful method for studying the central nervous system effects of oxytocin in
humans” (Kosfeld et al. 2005, p.673).

Linking voles to humans, part II: or, Evolution as bridge and voles as technical things

In the articles by Damasio (2005), Kosfeld et al. (2005) and Baumgartner et al. (2008), the
general lesson concerning the pertinence of biology with regard to the social phenomenon
of trust, as we saw, manifests itself in statements concerning the effect oxytocin has in ani-
mals: this neuropeptide promotes approach behavior, the nonhuman equivalent of trust. In
advance of the discussion of the neuroeconomic experiments done, the researchers assure
us that evidence from nature supports a role for oxytocin in trusting behavior. Exempli-
fying Fleck’s idea that what is a passive linkage in one context can be an active linkage in
another, we find here that the active linkages engaged to provide for a more precise en-
tranceway into the biological basis of trust in humans run through previously established
and allegedly uncontroversial facts about voles.

The unquestioned assumption at work here is that humans are related to these nonhuman
mammals through a shared evolutionary past. At this point neuroeconomists clearly share
in a chief stylistic element that is also shared throughout the life sciences: they too believe
that “nothing in biology makes sense except in the light of evolution”, as goes the phrase
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made famous by the eminent geneticist and evolutionary biologist Theodosius Dobzhan-
sky (1973). If for Willard Quine, “to be” was “to be the value of a variable” (cf. Quine 1948,
p.32), for today’s life scientists “to be” is “to be a product of evolution,” at least in cases in
which we are concerned with living beings.

To better understand the precise role voles play in neuroeconomics, we can make use of the
concept “technical thing” which Rheinberger developed and put to use in his analysis of
the Drosophila melanogaster, commonly known as the fruit fly (see e.g. Rheinberger 2010a,
p.224). Like this famous “model organism” of genetics in the context of gene-mapping
research, the voles are also organic scientific tools—objects used instrumentally to find out
things not about themselves, but about other things. Voles are not used because of our
intrinsic interest in voles but are comparable in this context to any other material requisite
to neuroeconomics, that is, comparable to any other piece of research technology that
has its place in the neuroeconomic experimental system. Using Rheinberger’s idiom, we
can say that in the context of the experimental system of neuroeconomics, the vole is a
technical thing mobilized to give the epistemic objects or epistemic things at issue their
“characteristic contours” (Rheinberger 2010a, p.224).

These voles are such valuable tools because they are largely made up of the very same
stuff as humans, which is what neuroeconomists are primarily interested in. That voles
and humans are sufficiently alike for this to work is something that follows passively from
evolutionary theory and molecular biology, which have established our common ancestry
and hugely similar genetic profiles.

Simultaneously, it is also due to existing differences between voles and humans that voles
can play the role they play here. Voles are sufficiently different from humans to allow for
all kinds of experimental manipulations which for obvious ethical reasons are not permis-
sible in humans, such as “knocking out” genes regulating oxytocin production or oxytocin
receptors. In other words, voles can be technical things in the context of neuroeconomics
because they are sufficiently like humans and sufficiently unlike humans to be used for
research purposes in the way that they are.

Considered in light of the ubiquitousness of trust, that slightly vague object of research
which we encountered as active linkage discussed in section 6.2, we see that neuroeconomists
mobilize evolutionary theory as a bridge to novel and more precise research pathways. Evo-
lution helps neuroeconomists link something we find everywhere in society but which is
rather undefined to something investigable with proven scientific methods. In order for
evolution to fulfill this bridging task, an analogue for trust had to be found in the mam-
malian world, and it was found in the form of vole approach behavior. Evolution facilitates
neuroeconomists’ move from the explanation of nursing and assorted sexual behaviors in
various types of voles to the specifics of human trust-informed cooperative behavior. Nurs-



Inspecting the piles in the swamp | 143

ing voles and trusting brokers working on the stock exchange are now connected to each
other via a small set of linkages only, since the respective behaviors at issue are allegedly
founded on the same basic attitude and, given the comparability of humans and voles in
regard to biological constitution, on the same underlying mechanisms.3 The vole stands in
as a model for human behavior and physiology, and because of its success as a model of
humans on both levels, it serves to inspire neuroeconomists to investigate the role oxytocin
has in the context of trust in humans.

Using Fleck’s terminology, evolutionary reasoning is aptly called an active linkage in the
network that, as a whole, makes up that part of the world, and our knowledge of it, in
which trust transpires. Putting the theory of evolution to use as illustrated above, without
at any point making this a topic of inquiry in itself, makes it possible for neuroeconomists
to carry out their research concerning the biological basis of trust, to form their hypotheses
on the role of oxytocin and to design experiments, which eventually allow them to establish
facts about the role oxytocin plays in increasing trust in humans. We already saw in the
previous chapter that oxytocin’s capacity to increase trust is what follows passively; we
have now come to a better understanding of the investments in active linkages requisite for
this achievement.4

Linking voles to humans, part III: or, Testing the strength of the connection

As it turns out, however, the unquestioned use of evolutionary reasoning is not entirely
unproblematic. As a recent review of the role of oxytocin in human social behavior makes
clear, neuroeconomists mobilize research on and facts about voles in spite of the fact that

[e]xtrapolations [from voles] to humans must be made with caution because
there is considerable variation in receptor distribution across mammalian
species. In humans, we do not yet know the extent to which ‘hard-wired’
responses, such as maternal behavior, pair bonding, and affiliation, have been
superseded by learning or cultural transmission afforded by increased cortical
size. (Campbell 2010, p.282)

In other words, it can be doubted whether the evolutionarily founded analogy between
voles and humans which does its work here is in fact strong enough to hold as concerns
physiology.

A comparable point is made by Rose and Abi-Rached, who conclude from a literature re-
view that “even rather basic mechanisms are not conserved by evolution but differ, even be-
tween closely related varieties, let alone between animals and humans” (2013, p.95). More-
over, when it comes to a precise understanding of the physiological mechanisms involved
in the workings of oxytocin and comparably relevant molecules such as neurotransmitters,
a host of other entities are involved too. These include ion channels, receptors, transporters
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as well as enzymes involved in the metabolization or catalyzing of various neurochemicals.
Much of what we know about this we know from animal experimentation. However, the
degree to which all such knowledge can legitimately be generalized to humans is still largely
unknown.

With regard to one aspect of the behavioral level of the model, there is a somewhat im-
plausible form of individualism requisite to the neuroeconomic line of reasoning above.
The question concerning the strength of the connection between voles and humans with
respect to behavior becomes even more pertinent if we consider that, even in the case of
something which intuitively might seem to be an exemplary instance of behavior for which
the analogy between nonhuman mammals and humans should hold (i.e., maternal care),
things are more complex than we might think. As Campbell writes:

OT [i.e., oxytocin] levels in early pregnancy and postpartum were signif-
icantly correlated with maternal bonding measures including attachment-
related thoughts, gaze at the infant, affectionate touch, and frequent infant
checking (Fledman, Weller, Zagoory-Sharon, & Levine, 2007). Although hu-
man maternal behavior does not critically depend on OT as it may do in
rodents (in humans, high-quality infant care is given by adoptive mothers,
by mothers whose babies have been carried by surrogates and by relatives,
and other adult caretakers), OT appears to play a supplementary role in en-
hancing bonding in the early weeks (Broad et al., 2006; Kendrick, 2000).
(Campbell 2010, p.283)

Adoption is a phenomenon that pervades human societies (cf. Goody 1969). And it exem-
plifies the more general fact that, due to the roles of history, society and culture, it is often
difficult to make all that much of similarities between humans and other animals. This is
not to deny the massive similarities between humans and, especially, other mammals, but
to say that, parallel to those similarities, there exists so much historical, social and cultural
variation in human behavior, affects, emotions, expressions of emotions and the like, that
keeping solely to biological explanations of human behavior is probably too restrictive.5

This gap between humans and other mammals not only amounts to an invitation for sup-
plementary types of investigation and explanation, it also embodies a problem for using
evolutionary reasoning and animal models to comprehend (complex) human behavior. For
as Campbell’s exposition makes clear, the extent to which seemingly analogous behaviors
are in fact also similarly “hard-wired,” is something in need of empirical investigation, not
something that can be assumed a priori to hold across the board.6

§ § §
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I have revealed investments in many areas—from the mobilization of evolutionary reason-
ing and animal models and the translation of trust into approach behavior to the use of
neurochemical intervention. Before turning to the behavioral operationalization of trust
in humans, let me add one more consideration to this analysis. For as will become clear
later, we can in fact distinguish between neuroeconomists’ “lived reality” and their “stated
reality.” By this I mean the following. What we could call the typical reductionist strat-
egy, which I discussed here and which belongs to the “official” self-image regarding the
neuroeconomic project, fulfills a critical role in actively linking all sorts of materials—
most obviously theories from economics and biology, species of animals, neuropeptides,
behaviors and mental functions, and methods from behavioral economics and several neu-
roscientific fields. These make up the stated reality of neuroeconomics as well as the power
it has. In the remainder of this chapter I will show that much of neuroeconomic practice
can be kept in concordance with this image only very artificially, since the reductionist
strategy enacted in neuroeconomics is not the whole story. What I will discuss under the
labels of “expansionism” and “horizontalism,” is equally as important as is reductionism,
which implies that the lived reality of neuroeconomics differs from its stated reality.

6.4 How trust is localized: or, fMRI, phenomenotechnique pur sang

In chapter 5 I made it clear that in regard to the biology of trust there are two critical
ingredients at the core of neuroeconomic studies: research on the role of oxytocin and neu-
roimaging studies targeting the specific regions of the brain involved in trust. It was shown
that functional magnetic resonance imaging (fMRI) studies are quintessential for the latter
and, hence, that fMRI is a pile in the swamp of neuroeconomics—that is, an active link-
age engaged in the production of neuroeconomic facts. It also became clear that, by using
fMRI to extract data from subjects playing any number of variants of the Trust Game,
researchers were living up to a conventional reductionistic research strategy. Having been
assembled together with many of the other active linkages at work in neuroeconomics,
fMRI helped accomplish the decomposition of the complex phenomenon of trust into the
more basic elements of empathy, mentalizing, impaired learning, the decrease of fear and
the delay of reward gratification.7 Moreover, fMRI is of course vital to the identification of
the specific parts of the brain each of these more elementary phenomena is realized in—the
temporoparietal junction (TPJ; empathy), paracingulate cortex (PCC; mentalizing), dorsal
striatum (learning), amygdala (fear) and frontopolar cortex (FPC; delayed reward gratifica-
tion). In this section I will continue the stylistic analysis of neuroeconomics by directing
attention at fMRI and the ideas of functional localization that it embodies.

Some aspects of fMRI already surfaced in chapter 1. These features, mostly rather down-to-
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earth ones, were engaged via a narrative reconstruction of the fMRI experiment reported
on by Baumgartner et al. (2008). Subsequently, fMRI was analyzed in quite some detail
in chapter 3, where we found that fMRI can be seen as the outcome of the long-winding
and complex history of localizationism. This section builds on the exposition from chap-
ter 3 of how localizationism developed from proto-idea to near-certainty, materialized in
its contemporary representative technology of fMRI. The focus here is on how this phe-
nomenotechnique, as it was called in chapter 3, contributes to the stylization of trust in
neuroeconomics. Put differently, this section deals with fMRI as an active linkage.

In the attempt at understanding fMRI as an active linkage, and understanding this linkage’s
role in the neuroeconomics of trust, the technological nature of the enterprise and, indeed,
its active role as concerns the facts it delivers, deserves to be highlighted. Thus, in my
discussion of how fMRI contributes to the specific stylization of trust observed in neuro-
economics, also bear in mind the intricate nature of this technology, which I discussed in
chapter 3.

“Individualism vs. holism”—an age-old philosophical debate remade featuring fMRI

Trivial as it may sound, it is important to point out that the shape and size of fMRI scan-
ners and the volume of the noise they produce force research in a definite direction and
structure how, for instance, social relations such as trust can be investigated. Thus, when
we analyze fMRI as phenomenotechnology, we first have to realize that, at any one time,
only one person fits in an fMRI scanner. By implication, the social interactions investi-
gated with fMRI take a shape only loosely resembling more colloquial face-to-face social
interactions. Interactions cannot be vocal and have to be mediated by pressing buttons in
response to projections on screens visible to the subjects inside the scanners. The projec-
tions can consist of images, texts or, when subjects have to play games such as the Trust
Game, decision-trees. And in contrast to other social interactions mediated by screens,
such as when we use e-mail or WhatsApp, the range of possible actions with fMRI is very
restricted. Usually, subjects can only choose one of two possible actions, by pressing one
of the two buttons they have at their disposal—in addition to the alarm button of course.8

This issue can be interpreted as grist for the mill of the long-lived philosophical dispute con-
cerning individualism versus collectivism in the understanding and explanation of human
action and social phenomena. By understanding trust as something that can be described
and understood exclusively by reference to what goes on inside the heads of those isolated
individuals inside fMRI scanners (to whom we ascribe trust) and the limited behavior they
can display in this context, neuroeconomics appears to embody the assumption of indi-
vidualism. The collectivist or otherwise nonindividualist alternative to such understand-
ing can take various forms—for instance that of the neofunctionalism of social theorist
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Niklas Luhmann, according to which trust has to be understood in its function as reducer
of the complexity of society (Luhmann 1979), that of Wittgensteinian philosopher Olli
Lagerspetz, according to whom trust is best conceived of as something of a transcendental
condition for the intelligibility of human interaction, pertaining not to isolated individual
subjects or any of their separate actions (Lagerspetz 1998). However, this is not the place
to go into either Luhmann’s or anyone else’s nonindividualist alternative. What matters,
is that by engaging fMRI in one’s research on trust, adherence to the individualist track
appears to be implicated by necessity.

It has been argued, though, that social relations as structural features of cultures determine
what happens in our brains as much as the structure and function of our brains determines
such collective realities (see e.g. Vogeley & Roepstorff 2009). This is even one of the mo-
tivations behind a lot of work in the growing field of “social neuroscience.”9 At present,
though, the style at work in neuroeconomics, directs attention much more to the way in
which the brain determines social reality than to the other way around. This has to do
with the fact that it fits in well with widely shared (philosophical) assumptions concerning
the neural basis of all sorts of phenomena, discussed in chapter 3, and with the fact that a
very effective research program exists for investigating this relation.

This is not to deny that ever smarter ways are being devised of circumventing the fact
that, when conducting fMRI experiments, one must work with isolated subjects and their
brains (cf. Vogeley & Roepstorff 2009). This entails such things as incorporating intercul-
tural variation by first tapping into the way(s) in which cultures—operationalized as sets
of competences, practices or beliefs—are enacted by individuals. Such research may add to
our understanding of the currently subordinate direction of fit and there seems to be no
principled reason to think that this line of work is inimical to the style of neuroeconomics.
But getting clear on this undoubtedly requires serious investments in terms of time, work,
experimentation and modeling.

For now, the contemporary dominance of the individualist direction of fit helps neuro-
science and economics find each other—individualism, in other words, actively links re-
searchers from economics to researchers from neuroscience. Assumptions of individualism
are deeply embedded in economics, and are almost equally discernible in those (behavioral)
economic lines of research explicitly aiming at an understanding of social preferences or the
degree to which people’s interrelationships are in fact intrinsic to who they are and what
decisions they make. In economics, to put it differently, it is entirely customary that an
explanation of human (allegedly) social behaviors is sought after in terms of qualities per-
taining to individuals rather than in terms of qualities pertaining to groups (Davis 2003).
That through fMRI research and through neuroeconomic research we first and foremost
find out more and more about individuals only confirms to style. That it is not at all nec-



148 | Chapter 6

essary to think along such individualist lines about human sociality, however, is proven by
various research traditions from the social and human sciences, two of which have just been
mentioned (i.e., neofunctionalism in sociology and Wittgensteinian social philosophy).10

More details from the confines of fMRI

Chapter 3 revealed that although fMRI was neither required to get localizationism going
nor proved to be its holy grail, at present it does function as justification and fuel for those
arguing that we trust in our brain, fear in our brain, learn in our brain, mentalize in our
brain, empathize in our brain, and so on. We often find fMRI mobilized in arguments
stating for instance that we are our brain and, most pertinent in the present context, that
our social relations are due to our brain.

Of course, it is hard to deny that our brain is critical to all such attitudes, capacities and
relations. But since we know that fMRI is not necessary for people to believe that all such
things happen in some specified part of the brain, what we have to examine is whether
fMRI is sufficient to establish this as a fact. And, if with fMRI it can be demonstrated once
and for all that localizationists are right, we have to examine whether the whole story
about those attitudes, capacities and relations has been told, once we understand the role
that particular parts of the brain play in each of them.

In my account of fMRI in chapter 3 I discussed such themes as the magnitude of the mag-
netic field involved, the quantum mechanical properties of sub-atomic particles that are
exploited using these field strengths, the rapidity of the signal measurements characteris-
tic of fMRI and the niceties about capitalizing on the differential paramagnetic properties
of oxygenated and deoxygenated hemoglobin in BOLD contrast imaging and, finally, the
complexity involved in turning MRI data into images. These are all linkages connecting
questions about trust to facts on where in the brain trust occurs. However, even with all
this, we still do not have a complete picture of what fMRI is and what it reaps. Most perti-
nently, we have as yet to consider in more detail those aspects of BOLD fMRI relating to
the huge amount of data involved and their statistical nature.

For if so many measurements are taken of any brain during an fMRI examination—all the
time series of data concerning BOLD measurements of the three-dimensional brain—what
do these relatively simple, static and “lonely” representations of slices of brains that so
often accompany neuroscientific papers stand for? The answer most ready to hand would
probably sound like this: The coloring in brain maps represents the increased activation found
in those various parts of the brain that are represented, as an average during the task performed
and as compared to a control condition. Even if there might be some truth to this, we will
see that the statistical nature of the represented data means that in fact things are slightly
more complicated than this (see e.g. Logothetis 2008).
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When neuroscientists are done designing their experiments, enrolling their experimental
subjects and processing those subjects by running them through their paradigm, they are
still only midway on the road to suitable brain images (cf. Beaulieu 2002, Beaulieu 2003,
Dumit 2004).11 At this stage a whole lot of preprocessing of raw data remains to be done,
as well as all the interpretative and “mechanical” work requisite to present those data in
good order.

Based on a comparison with a structural (rather than functional) scan, which is also always
made as part of fMRI investigations, possible head movements during the experiment are
corrected for. And the stage of preprocessing furthermore implies that

the images of the individual brains are rotated, pulled, pushed, squeezed and
stretched till they come to fit with a ‘standard brain’ template that allows for
comparison both between the subjects in an individual study and with other
experiments. (Roepstorff 2007, p.194)

In other words, standardization of individual brains by way of fitting them inside a uni-
versal mold is requisite in order to render them useful. So-called pure or raw measurement
data are not capable of traveling through the world outside the lab, since it would be im-
possible to make meaningful comparisons of these with data on brain activation patterns
in other subjects.

After all this standardizing work of warping images of individual brains to fit a model
anatomical brain, researchers can proceed to the next step. This conventionally involves
constructing a model—yet another model—of the experiment incorporating the investiga-
tors’ knowledge of when subjects were exposed to what condition. Subsequently, special-
ized software is recruited to perform much of the remaining work. That is, a program is
run which examines if and where the registered data might be explained by this model.
The output of this can be presented as a statistical parametric map—or SPM for short. In
an SPM two different kinds of data are superimposed: the image of a standard brain and
the specific coloration illustrating the degree to which the model accounts for activation
patterns of any of the investigated parts of the brain.

By the time this is finished, what was invisible and difficult to move around—raw data
concerning brain activation during highly specified tasks from a number of experimental
subjects—is transformed into something very mobile indeed: images immediately meaning-
ful to all who have “trained eyes”—that is, all whose perception is properly directed as a
result of their being at home in the esoteric circle of neuroscientists.12

As it happens, the color coding, is entirely arbitrary. Even if there are some conven-
tions concerning how different statistical probabilities or p-values should be translated into
graded color scales, the colors by themselves do not stand for anything. In order to render
the data meaningful, furthermore, each team of experimenters has to decide on the
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‘thresholds’ for activation, i.e. decide how well the data should fit the model
in order to be shown on the image. This thresholding may be compared with
lowering the water level in an archipelago that has been completely flooded:
at one level, nothing shows above the surface; when the water levels are low-
ered, isolated islands may occur; and as the water retracts, individual peaks
may turn out to be part of larger, continuous land masses. This means that
the modeling of the same data may be represented in many different ways,
where some will not show any activation at all, others will show varying
amounts of ‘blobs’ lighting up, while others again may paint the entire brain.
(Roepstorff 2007, p.194)

It is through convention and black-boxed statistical and mathematical operations, hence,
that the images fMRI yields can be said to represent anything. If it is established as a fact
that these images represent the differential patterns of activation of various parts of the
brain as underlying specific mental states, dispositions or behaviors, then arguably fMRI
may not be necessary for believing in functional localization, but it would be sufficient.

And with this we are back at Vidal’s observations regarding our contemporary concern
with functional localization. Recall that Vidal’s view was that the idea of localizationism
is less the effect of present-day neurosciences than it is a philosophical assumption recog-
nizable even in early modern philosophy and, as such, a driving force of those sciences.
What we can add to this is that fMRI finally fulfills “the ancient wish of the collective” (cf.
Fleck 1979, p.70): fMRI establishes what was surmised long before—namely that psycho-
logical functions each have their own localizable seat in specific parts of the brain.

However, in chapter 3 we saw that it was not entirely beyond doubt that what is repre-
sented in neuroimages produced through fMRI is best described as neuronal activation.
Put differently, we cannot be sure that what the active linkage of fMRI leads us to are
passive linkages consisting of activation patterns of distinct areas of the brain, underlying
specific behaviors or psychological functions. What we know with certainty is only that
said neuroimages stand in relation to experimental conditions, on the one hand, and the
so-called hemodynamic response, on the other (i.e., the deliverance of oxygen-rich blood
to certain parts of the brain). Therefore we ought to ask what it is exactly that we learn
from fMRI experiments. We have to follow this linkage and see where it leads us.

More linkages required!

To see where fMRI takes us, we will hitch a ride with philosopher of neuroscience Colin
Klein for a bit (Klein 2010). Klein argues that the images delivered through the “subtractive
designs” discussed above13 are heavily theory- and statistics-laden and thus cannot be taken
as direct evidence of the functional implication of a particular region of the brain in a
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particular psychological function or form of behavior. As Klein puts it:

So, e.g., if I want to find the part of the brain responsible for thinking about
money, I might scan subjects as they balance their checkbook and while per-
forming equivalently difficult (but not money-related) arithmetic problems.
The resulting image would show areas that were active only in the check-
book task. I might interpret this as showing the money-deliberation part of
the brain. However, this image will be inherently theory-laden: it cannot be
interpreted without knowing the specific tasks performed and the assump-
tions about cognition that the experimental design embodies. Further, if you
deny that balancing your checkbook requires deliberating about money, then
you have no reason to think that the image shows money-deliberation brain
areas. But the image does not tell you any of these things. (Klein 2010, p.187)

That the neuroimage is no immediate reflection of the neuronal activity was clear already—
this came to light in chapter 3 during the tour of quantum mechanics and the discussion
of the fact that what is measured with fMRI is in fact not brain activity per se, but rather
a “surrogate signal” in the form of the concentration of oxygen-hemoglobin complexes
reflecting neuronal mass activity (Logothetis 2008, p.869-870). What we end up with, then,
are images that, as Klein puts it,

do not show differential activity. They show places where (ceteris paribus) the
data warrant confident assertion of a pattern of differential activity. (Klein
2010, p.268)

The statistical maps fMRI yields, then, are not evidence about the functional structure
of the causally dense system of our brain, but rather indicate where in the brain one is
warranted to further investigate whether or not (a part of) that region is or is not causally
implicated in the function or behavior at issue. Moreover, as renowned specialist on fMRI
Nikos Logothetis argues, fundamental questions remain with regard to the interpretation
of these data (Logothetis 2008). In his words:

The limitations of fMRI are not related to physics or poor engineering, and
are unlikely to be resolved by increasing the sophistication and power of the
scanners; they are instead due to the circuitry and functional organization of
the brain, as well as to inappropriate experimental protocols that ignore this
organization. (Logothetis 2008, pp.876-877)

At present, then, fMRI should be taken more as something producing hypotheses that
require further testing, than as the final proof on the localization of psychological func-
tions. Moreover, what would be required to test these hypotheses are ways of linking fMRI
measurements with those of other phenomenotechniques, such as positron emission to-
mography (PET) measurements of blood flow,14 since it is not likely that
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[h]ypotheses formulated on the basis of fMRI experiments [can be] analyti-
cally tested with fMRI itself in terms of neural mechanisms, and this is un-
likely to change any time in the near future. (Logothetis 2008, pp.877)

The shortcomings of fMRI itself, furthermore, are various. To quote Logothetis at length:

The fMRI signal cannot easily differentiate between function-specific pro-
cessing and neuromodulation, between bottom-up and top-down signals, and
it may potentially confuse excitation and inhibition. The magnitude of the
fMRI signal cannot be quantified to reflect accurately difference between
brain regions, or between tasks within the same region. The origin of the
latter problem is not due to our current inability to estimate accurately cere-
bral metabolic rate of oxygen (CMRO2) from the BOLD signal, but to the
fact that haemodynamic responses are sensitive to the size of the activated
population, which may change as the sparsity of neural representations varies
spatially and temporally. In cortical regions in which stimulus- or task-related
perceptual or cognitive capacities are sparsely represented [. . . ], volume trans-
mission [. . . ]—which probably underlies the altered states of motivation, at-
tention, learning and memory—may dominate haemodynamic responses and
make it impossible to deduce the exact role of the area in the task at hand.
(Logothetis 2008, p.877)

These are complex issues, the resolution of which can once again be expected only from
successful linkages between fMRI and other neuroscientific phenomenotechniques. If one
thing becomes clear from all this, it is this: While fMRI might at first sight seem to link
trust—via fear, learning, mentalizing, empathy and delaying the gratification of rewards—to
the amygdala, the dorsal striatum, the paracingulate cortex, the temporoparietal junction
and the frontopolar cortex, in fact more work is required in order for this linkage to safely
get us to and from this reality of passive linkages. fMRI is a very strong link if judged on
the basis of the amount of relations it is implicated in, but much can be said that suggests
that these relations might not be as strong as ultimately required.15

Localizationism the weakest link? One more issue: plasticity

Until the 1980s, more or less, it was believed that the adult brain did not undergo serious
alteration. Santiago Ramón y Cajal had stated the idea clearly:

Once development has ended, the fonts of growth and regeneration of the
axons and dendrites dried up irrevocably. In adult centers, the nerve paths
are something fixed and immutable: everything may die, nothing may be
regenerated. (Ramón y Cajal 1928, quoted from p.48 of Rose & Abi-Rached
2013)
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Thus, only during the time one spends in the womb and the time it takes to reach adult-
hood does the brain develop and undergo significant changes; by the age of 16, the brain
is a fairly rigid mass, capable only of degeneration (Frith 2007, p.70). This idea is clearly
congenial to the idea of functional localizationism in the sense that in order for the mod-
ularity of psychological functions and of behaviors to match some or other modularity of
the brain, it would surely help if the brain were a (relatively) fixed entity.

And to some extent, it of course is. But since the 1980s an ever-growing research effort
has shown that the brain continues to change significantly after adolescence, into adult-
hood. First it was found, even before the 1980s, that synapses show increases and decreases
in strength in response to changing demands and activation patterns (i.e., in response to
changing environments). But such “synaptic plasticity,” as it is called, is relatively innocu-
ous in the present context.16 A more powerful and interesting feature of the brain is what
is called “cortical plasticity,” due both to the fact that new neurons can be formed even in
adult brains (“neurogenesis”; see e.g. Gould et al. 1999) and to the fact that there is some-
thing called “injury-induced cortical reorganization,” that is, over time the same psycho-
logical functions or behaviors may be implemented by different cortical areas. As the latter
term suggests, this has been shown in subjects who, after serious brain damage, proved to
recover functions initially affected by the trauma (see e.g. Liepert et al. 2000). In healthy
individuals, however, neural plasticity “raises the problem of a change in the function–
structure mapping over time” (Henson 2005, p.224) as well as between people.

Neural plasticity, then, appears to be no small matter. In the words of philosopher Alva
Noë:

Neural plasticity, properly understood, teaches us that the brain can never
be the whole story about our mental development. As Wexler observes, no
other animal can develop the linguistic capacities of even a person whose ‘lan-
guage centers’ have been surgically removed from his or her brain in infancy.
Our linguistic capacity, it follows, is not a product of a particular neural
structure. Language is a shared cultural practice that can only be learned by
a person who is one among many in a special kind of cultural ecosystem.
(Noë 2009, p.52)

Thus, the idea that the brain is capable of significant alteration in response to changing
environmental conditions—where “the environment” is as much understood as identifiable
on such remote levels as changed chemical signals and the “social domain generated by
political action” (Rose & Abi-Rached 2013, p.50)—is used as yet another pathway along
which the idea of functional localizationism can be and in fact is criticized.17
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6.5 When neuroscience met behavioral economics

The set of active linkages invested in and subsequently responsible for gathering the neu-
roeconomic facts about trust, which I reviewed in chapter 5, shows overlap with themes
that also emerge in neuroeconomic discussions concerning the operationalization of trust.
There are, however, many more active linkages at work in neuroeconomic experiments
concerning trust than neuroeconomists care to discuss.18 Nonetheless, it is clear that the
issue of how trust can be made investigable in the neuroeconomic laboratory is also an is-
sue neuroeconomists concern themselves with. Park and Zak explicate a pair of conditions
for scrutinizing trust neuroeconomically as follows:

Trust is amenable to neuroeconomics experiments because i) it can be mod-
eled mathematically; and ii) it can be reliably produced in a tightly-controlled
laboratory setting. The former condition is important because it allows a
derivation of equilibrium behavior, that is, a prediction of what people will
do when faced with a trust decision. The latter condition permits one to
test whether observed behavior conforms to predicted behavior. It also al-
lows one to carefully vary the conditions of the experiment to see whether
this changes behavior closer to, or further from, the equilibrium. (Park &
Zak 2007, p.47)

Especially with regard to the long-winding preparatory path toward the biological aspects
of the second of their two conditions the analysis in the chapter at hand provides all kinds
of details Park and Zak omit in their account. This, of course, is only to be expected: Park
and Zak are doing neuroeconomics,19 not philosophy of science. Park and Zak, however,
do identify crucial issues and, albeit from a different perspective than that of Park and Zak,
in this section I will deal with the first of the two conditions they mention: the possibility
of modeling trust mathematically.

At its most abstract we can say that the possibility of mathematical modeling simply boils
down to the fact that trust can be studied using a game, in the game theoretical sense of the
word—something discussed in chapters 1 and 4 and which we saw at work in chapter 5. It
is generally agreed that such games are best regarded as mathematical abstractions which
function “as an idealization of a social interaction” (Colman 2003, p.142). Because real-life
social interactions are too complex, too transient and allow for too little control, in the
wake of Von Neumann and Morgenstern’s (1944) work, economists have developed all
sorts of games in which various aspects of social (strategic) interaction are idealized. While
we already saw how voles are models of both human physiology and human behavior,
games such as the Trust Game and the Risk Game also provide us with models of human
behavior.



Inspecting the piles in the swamp | 155

As does all the experimental work discussed in chapter 5, the work Park and Zak refer
to contains the playing of economic games in a laboratory setting as a central ingredient.
When it comes to trust, we have seen that the games for such experiments are the Trust
Game and, by way of control, the Risk Game. Using the Risk Game as control provides for
one of the various ways in which, as Park and Zak put it, “the conditions of the experiment
[can be carefully varied] to see whether this changes behavior closer to, or further from, the
equilibrium.”20 But what does it imply to say that trust can be modeled mathematically,
and what is this equilibrium Park and Zak mention?

Trust modeled, part I: or, Rationality and self-interestedness

The notion of equilibrium belongs to the core concepts of game theory but has its home
in physics, where it is used to describe physical systems in which all causal factors internal
to those systems balance each other out. Stable physical systems will remain stable until
an external force interferes with them. Economists who use game theory view economic
systems as being analogous to physical systems, at least in the sense that they are complexes
of forces that mutually constrain one another, such that these systems remain in equilib-
rium as long as no forces external to the system disrupt their stability. In the context of
behavioral game theory and, by extension, neuroeconomics, the economic system which
may or may not be in equilibrium consists of the two players of the Trust Game.

A standard understanding has it that the situation of equilibrium would be reached if both
players strictly conform to the rules of rationality and always aim at the maximization of
their own individual profit. For a more precise way of putting this we can take recourse in
the notion of Nash equilibrium, which is achieved when no player can possibly improve
his or her payoff by changing his or her own strategy, given the range of strategies that
other players of the game might possibly follow. This must also hold for the Trust Game,
since in the 1950s John Nash proved that all games have such an equilibrium outcome
(Backhouse 2002, Nash 1951).

In the case of the one-shot Trust Game, the form we see most often, the equilibrium pre-
diction is as follows. Because each pair of investor and trustee plays together only once,
trustees do not have any incentive to return anything. Selfish and rational trustees, that is
to say, would keep everything they have for themselves. And because the equally selfish
and rational investors can reason toward this outcome themselves, the rational decision
they should make in advance of trustees keeping everything for themselves, would be to
transfer nothing to the trustees. Thus the theory of rational choice predicts that the nonco-
operative equilibrium of the Trust Game is such that investors send nothing to the trustees
and that trustees send nothing back. In the words of Park and Zak again:

The subgame perfect Nash equilibrium [. . . ] of the Trust Game predicts an
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absence of trust and trustworthiness [. . . ]. Homo economicus does not trust
and is never trustworthy. He does not connect to, or rely on, others. (Park
& Zak 2007, p.48)

Park and Zak follow a view that is widely shared in circles of behavioral economists and
neuroeconomists: namely, that numerous studies following up on the pioneering research
by Joyce Berg and colleagues (1995) have shown that investors tend not so much to behave
in accordance with so-called rationality, but rather behave as if they trust their exchange
partners to reciprocate. In other words, even if investors in the Trust Game know nothing
about their exchange partners, they tend to act under the apparent assumption that their
partners will prove to be trustworthy. This leads to higher profits then subjects would
have gained by following the rational strategy. The Trust Game therefore illustrates that
perfect rationality does not guarantee that players end up with the highest possible profits:
In the Trust Game there are out-of-equilibrium strategies which ensure that both play-
ers get higher outcomes than are provided by the equilibrium outcome. The reason why
(some) strategies deviating from rationality lead to higher outcomes is, of course, that in
the equilibrium situation neither player benefits from the tripling of monetary units that
the experimenter would carry out if the investor in his or her first move would transfer
any amount larger than zero.

If for instance we look at Kosfeld et al.’s (2005) and Baumgartner et al.’s (2008) research
(i.e., the two influential neuroeconomic studies relating trust to oxytocin that I dedicated
most attention to in chapter 5), we see that the discussion of previous behavioral economic
research on trust emphasizes more the fact that people tend to try to avoid risks, than that
it emphasizes the fact that people tend to act against rational choice theory’s equilibrium
prediction.21 In contrast to Park and Zak, Kosfeld et al. and Baumgartner et al. are not
driven by the idea that what they must prove is that the Homo economicus is not a good
model of human beings. Let us further inquire into this matter, in order to see how the
view of humans enacted in neuroeconomics—the Homo neuroeconomicus—relates to that
model agent economists have engaged in their research for so long, the perfectly rational
and entirely self-interested Homo economicus Park and Zak stage in the quotation above.

Self-interestedness

When discussing the textbook history of neuroeconomics in chapter 4, I noted that, for
neuroeconomists, results from behavioral economics showing how or when people deviate
from the self-interested behavior predicted by rational choice theory, belong to the set
of uncontroversial facts from which their work takes off. That the model of the Homo
economicus does not correctly represent and predict many actual human behaviors is not
something which requires much extra attention. Indeed, neuroeconomists often interpret
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their own work as relevant input for the improvement of such “social preferences models”
as have been developed in the last two decades to better understand non-self-interested or
other regarding behavior.

The idea central to such models is precisely that people’s behavior is often driven by con-
siderations of altruism, reciprocity or inequity-averseness. Which of these considerations
guide behavior in specific situations is part of what behavioral economists attempt at find-
ing out and explaining. What neuroeconomists aim to add to this line of research are not
so much arguments against the view of the self-interested Homo economicus but rather an
understanding of the neural underpinnings of social behavior and, through that, a further
means for adjudicating between alternative social preferences models (Fehr 2009).

Thus, the facts that oxytocin is a neuroendocrine substance assumed to be present in all
healthy subjects and that this is part of the mechanism that facilitates trusting behavior,
help shed light on what it is that makes people social beings. The fact that, correlated with
trusting behavior, is a decrease in amygdala activation and, hence, allegedly a decrease in
fear, adds further explanatory resources to those who are interested in building models of
human social preferences. Having on board such neurobiological facts, the assumption of
human self-interestedness is no longer required for the intelligibility of human behavior.

Rationality

That people act rationally, however, is a vital assumption underlying this line of research
no less than it is for (almost) any other part of economics. If it were not for rationality
assumptions entailing, for instance, consistency of choice, it would be all but impossible to
develop workable models with predictive value.

To arbitrate between competing social preferences models, the relevant axis on which to
place trust when considering the role of oxytocin, is not so much “rational versus irra-
tional”, but rather “sensitivity to risk versus insensitivity to risk.” After all, it is on the
latter axis that a connection is more easily forged with the polarity of fear versus approach
behavior, which we have previously seen to have been successfully connected to oxytocin.
Contrasting results from the Trust Game with those from the Risk Game helps in seeing
whether sensitivity to risk is something that plays out differently when people interact
with other people rather than with computers—that is, whether preferences differ depend-
ing on whether or not they figure in a social or a nonsocial context.

Simply identifying behavior that, from the perspective of rational choice, is risky as irra-
tional behavior, bypasses the empirical regularity observed in the relations between trust
and trustworthiness. That is to say, we have seen that neuroeconomists have shown that
trust pays. In the ideal world inhabited by Homo economici it might not do so, but in the
real (laboratory) world of neuroeconomists, there is little one can find irrational about
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trust, in the sense that it does not appear to compromise subjects’ success in reaching their
goals.

Homo economicus versus Homo neuroeconomicus

However, Park and Zak’s view—that experiments in behavioral economics and neuroeco-
nomics force us to give up the assumptions which are key to the conception of humans as
Homo economici, namely the assumptions of rationality and self-interestedness—may not
be as clear-cut as they as they want us to believe. For in fact trusting and trustworthy be-
havior, as operationalized in the Trust Game, might not only be entirely rational, but even
also entirely self-interested.

That we do not have to do away with the assumption of self-interestedness is accepted if
one grants that self-interested behavior can comprise behavior that is not informed, first
and foremost, by personal material gain, but more generally by attempts at satisfying one’s
individual preferences—in conformity with the conventional economic theory of revealed
preference. If these preferences include others’ well-being—or, in cases of other than one-
shot games, one’s own reputation22—it is no longer clear that a trusting first player has
to be interpreted as amounting to a refutation of the model of the Homo economicus (cf.
Peacock 2007). In other words, there is no principled reason for saying that social prefer-
ences models are inconsistent with subjects acting only to serve their own interests, as long
as those interests (also) concern the welfare of others.

Concretely, if I prefer your welfare over mine, it is completely rational for me to endow
you with whatever assets I have at my disposal. Moreover, given that trusting behavior in
the Trust Game opens up the possibility, which is often realized, that both players profit
from the tripling of the sum trustees are trusted with, arguably a form of “practical” ra-
tionality and self-interestedness is at play here, seeing as this behavior appears well adapted
to the environment in which it is enacted and in which it often does prove profitable.
Concerning much of behavioral economics, Esther-Mirjam Sent rightly observes that this
line of work in fact strengthens rather than challenges assumptions of rationality known
from neoclassical economics (Sent 2004, p.747). This appears to hold for neuroeconomics
too, and is not surprising given the role behavioral economics plays in neuroeconomics.
Neither behavioral economics nor neuroeconomics comprise an obvious refutation of the
theory of revealed preference and its axiom of self-interestedness.23

Now are we to conclude that, despite the fact that humans violate the predictions that can
be deduced from engaging the Homo economicus, neuroeconomists are as dedicated to the
ideas of rationality and self-interestedness as those who translate those assumptions into
that (in)famous model of the Homo economicus? And does this entail that the Homo neu-
roeconomicus is in fact indistinguishable from the Homo economicus? Quite the contrary:
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Neuroeconomists help us understand that when it comes to understanding and explain-
ing human (social, strategic) interaction, what economists traditionally find rational and
self-interested is not the standard that has to be met.

Neuroeconomists, having incorporated the empirical criticisms of the model of the Homo
economicus from behavioral economics, are now mobilizing evolutionary theory, neu-
roimaging, neuroendocrinology and more, in order to show how, what appears to be irra-
tional and unselfish (if interpreted against the model of the Homo economicus) in fact proves
to be rational and consistent with demands flowing from the notion of self-interestedness.
In other words, human behavior that cannot be readily understood using the model of the
Homo economicus, is perfectly explainable to neuroeconomists. The Homo neuroeconomi-
cus does not need to live up to the strict demands discussed above in order for him to be
predictable and, thus, rational.

Trust modeled, part II: or, Abstraction and idealization

Now that we have seen what it means that the phenomenotechnique of the Trust Game
enters neuroeconomic experimentation, we can put some strain on this active linkage and
critically assess the relevance and usefulness of the Trust Game for studying trust. All who
work in behavioral game theory and neuroeconomics would agree that for such assess-
ment two things have to be considered. Firstly, the Trust Game’s relevance and usefulness
depends on whether or not it incorporates the relevant features of the interactions it pur-
ports to model. In other words, are the assumptions on which the Trust Game relies real-
istic enough, and do they, not unjustifiably, ignore or abstract away from characteristics of
the phenomena that are modeled? Secondly, the relevance and usefulness of a model such
as the Trust Game also depends on whether it helps bring forth facts or hypotheses that
could not be arrived at without that model. In the case of neuroeconomics, this latter issue
is settled relatively easily, since in the view of neuroeconomists any correlation between
neurophysiology and behavior potentially tells us something new and interesting. An even
more satisfactory settlement of this issue would be attained, according to neuroeconomists,
if better models of human behavior could be built by using the physiological data reaped
through the coupling of the behavioral economic Trust Game with neuroscientific truth
technologies.

Both issues deserve a more elaborate discussion, but some scrutiny is in order, especially
with regard to the former. The point is that, despite all neuroeconomists’ efforts to con-
tribute to a more biologically-informed and simultaneously more socially-oriented view of
human (economic) behavior, the operationalization of trust through the Trust Game very
much depends on the self-same individualist and decontextualized view of social interac-
tion that is recognizable from the standard economic literature, but which, as we saw in
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chapter 4, neuroeconomists tend to distance themselves from explicitly. Neuroeconomists,
in other words, help reproduce a view which they simultaneously disavow.

Several observations serve to substantiate this. First, any form of foreknowledge about
subjects’ partners in interactions is explicitly forestalled, most certainly when the Trust
Game is played as a one-shot game (as happens in Berg et al. 1995, Kosfeld et al. 2005, Mc-
Cabe et al. 2001). Social interactions are construed here as transactions between otherwise
unrelated people who do not know each other, nor anything about each other. Second,
implicitly relying on a form of operationalism—the idea that scientific concepts are de-
fined in terms of those operations that can be used to determine them—trust in this setting
comes to mean “revealed willingness to pay,” or, as neuroeconomist Brooks King-Casas
once put it in a talk he gave at the Center for Functionally Integrative Neuroscience in
Aarhus, Denmark: “trust is the amount of money a sender sends to a receiver without
external enforcement.”24 Whatever relations might be considered crucial to situations in
which there is trust between people (or in institutions, or between institutions, and so on)
move to the background in light of this monetized and quantified conception. Although
it is obvious that in neuroeconomic and behavioral economic experiments, the concept of
trust has to be operationalized such that it becomes a measurable quantity identifiable in a
single isolated person or his or her actions, the question that becomes ever more pertinent
is whether, in the process of stripping trust of all that is qualitative and relational to it, the
phenomenon of trust is not done too much harm.

Thus, the social and political philosopher Russell Hardin has argued that, especially when
played as a one-shot game, the entire foundation under the very notion of trust is taken
away in the Trust Game. This concerns most prominently the idea that trust is related to
the knowledge of or belief in one’s exchange partner’s trustworthiness (Hardin 2002). Put
simply, would we not want to say that the trust someone puts in another has to bear some
relation to a knowledge of or estimation of the trustworthiness of his or her exchange
partner? If no such estimation can reasonably be made, what sense does it make to say that
we are concerned with trust?25 In Hardin’s words:

The choices [by investors or first movers] precede any trust relation [. . . ]
hence calling it a Trust Game is misleading if the game is not iterated. (Hardin
2002, p.16)

Another closely related issue concerns communication and sanction. Think for instance
of reciprocal relationships such as those of married couples, relationships par excellence in
which trust is to be found. It stands out that communication and sanction are significantly
involved in the trust-building and trust-repairing stages key to relationships if they are to
be successful (cf. e.g. Dietz 2011, Ping Li 2012). You will remember from chapter 5 that
it was acknowledged by King-Casas et al., Baumgartner et al. and various others that trust
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and reputation are intimately related and that communication (feedback) is vital to under-
standing trust relationships. In the one-shot Trust Game, however, all communication is
explicitly preempted. The question here is whether we would or would not claim that the
very notion of trust entails that people’s actions—trusting actions or not—are conditional
on the (communicative) behavior of their counterparts (cf. Cox 2004). In the Trust Game
the actions by first movers are not conditional on any characteristics of second movers
whatsoever, and hence what neuroeconomists call trusting behavior might also be called
other-regarding behavior.

The distinguished behavioral economist and neuroeconomist Colin Camerer has coun-
tered such arguments against the one-shot Trust Game. Commenting on criticisms along
the lines sketched just now, Camerer states that this is “precisely the point—the game re-
quires pure trust” (Camerer 2003, p.85). And pure trust is precisely the revealed willingness
to pay that first players in the Trust Game might or might not exhibit in that game: a choice
to take a risk, which might or might not be paid back by Player Two. The two essential
connections of trust in this view are those with risk and people. Of course, this is why the
Risk Game provides the perfect control: this game differs from the Trust Game in only one
variable—the absence of a person to interact with. Trust is a risk you take in the specific
context of exchanges with people, instead of exchanges with computers. Anything else one
might think of as related to trust is not as vital to it as are these two features, in this view.

As it turns out, however, research by development psychologists casts doubt on there nec-
essarily being a close affinity between trust and risk. This is especially so when it comes
to one commonly appreciated type of trust, which does not receive any independent dis-
cussion at all in the context of behavioral economic or neuroeconomic work on trust,
namely, trust in people’s capacities or powers rather than in their dispositions or inclina-
tions (cf. Spiecker 1990). The list of instances of trust found “in the wild,”26 suggests that
neuroeconomists make claims concerning this type of trust too.

If I trust my son to be able to ride his bike without training wheels, what is the risk I run?
Quite clearly, I do not run any serious risk whatsoever. The point is of course that in this
case I trust that my son is capable of doing so, quite apart from the question of whether
he is disposed to do so. I can easily accept that for the latter issue to be settled, many more
factors than those for which I put my trust in him are at play—for instance, we require the
correct wrench in order to disassemble the training wheels. And so even if my son chooses
not ride his bike without training wheels, there is nothing much I have lost by trusting in
him.

This theme surfaces regularly in discussions of trust in the context of education and devel-
opment, where trust is often seen as of paramount importance for growth of self-confidence
and moral identity: “By trusting the capacities of children,” so Ben Spiecker writes for in-
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stance, “adults stimulate them to become aware of their own competences, [and] also pro-
mote their self-confidence” (1990, p.163). Spiecker focuses here on effects of trust rather than
on characteristics of trust. But the crucial issue is that this effect can only be had where
trust in capacities are concerned, rather than trust in dispositions.

The connection between risk and trust holds only in cases of trust in dispositions. Often,
however, trust at least to some extent consists of an attitude toward some person’s or
institution’s capacities (cf. e.g. McGeer 2008). While the capacity for trustees to return
money might be something also implicitly trusted by investors in the Trust Game, the
Trust Game does not model situations in which trust concerns only or most prominently
capacities rather than dispositions.

However, since reaching a rigorous understanding of trust is not the goal of this disserta-
tion, I will not further engage in the analysis of where neuroeconomic trust might keep
in touch with “trust in the wild” and where it loosens its grip. The goal of this disserta-
tion is to comprehend the nature and development of neuroeconomics and to understand
how trust is stylized in neuroeconomics. The analysis of the Trust Game as active linkage,
which invites criticism on specific points, suffices as it stands. In the remainder of this and
the next chapter, then, I will simply follow neuroeconomists in their delineation of trust.
This means that my focus will remain on how neuroeconomic trust is brought into be-
ing and with what consequences, and not on how neuroeconomic trust deviates from the
phenomenon27 seen outside the laboratory.

In this light I must emphasize that the above criticism on the strength of the active link-
age of the Trust Game may touch neuroeconomists less than that it touches behavioral
economists. For in addition to such behavioral economic truth technologies as the Trust
Game, neuroeconomists, of course, engage neuroscientific truth technologies in their ex-
perimental setups. Doing that allows them to develop models of human behavior that,
ideally, can discriminate between and take into account behavior driven by care for others
(or non-selfish preferences), inequity averseness, reciprocity and the like—all such ingredi-
ents standardly populating social preferences models from behavioral economics. The idea
inherent to neuroeconomics, then, is that by looking at the physiology underlying social
interactions such discrimination and incorporation become possible. In effect, by actively
linking trust to risk, operationalizing it through the Trust Game and connecting it via
the power of evolution to oxytocin’s pro-social and social fear-diminishing powers, neu-
roeconomists have succeeded in getting into view the passive fact that oxytocin increases
trust in humans, and in doing so in such a way that it entails a specific view pertinent to
existing social preferences models. It is the fear of betrayal that is diminished when people
trust—establishing such fear as a relevant variable when it comes to decisions to trust. And
as we saw in chapter 5, this connection is strengthened by Baumgartner et al.’s (2008) study,
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which does not stage a one-shot Trust Game but rather one in which feedback is vital.

6.6 Psychology

When neuroeconomics is introduced, it is often done by stating that it is a new scientific
discipline studying decision making and incorporating or building on economics, neu-
roscience and psychology. In chapter 5 we saw why this is the case: in neuroeconomics
we often find a triangulation of behavior (function), cognitive processes (algorithm) and
physiology (implementation). But despite the fact that neuroeconomists often mention
psychology as a parent discipline to their endeavor, the subject tends to receive relatively
little attention in itself. Which is not to deny that, nonetheless, psychology is simultane-
ously something through which neuroeconomists have to pass—let us call it, after Callon,
an obligatory passage point (cf. Callon 1986).

A review of what facts concerning trust we found as having been established by neuroeco-
nomics substantiates this. To wit, in chapter 5 we saw how the implementation of trust
was anchored to (1) decreased fear, (2) decreased learning, (3) mentalizing, (4) empathy and
(5) delaying reward gratification. Decreased fear has been extensively discussed above in
terms of its evolutionary meaning, nonhuman analogue and underlying physiology. On
its own terms, fear is of course something identified at the level of psychology. And the
same holds for the other phenomena in terms of which trust has been broken down in
neuroeconomic studies and which have subsequently been correlated with one or another
physiological correlate. In chapter 5 I explicitly discussed how the interpretation of data
from neuroeconomic experiments and the coupling of behaviors and implementation runs
via this level of psychology. Just as in the case of evolution, the central role of psychol-
ogy as a condition of possibility for neuroeconomic facts about trust to arise goes all but
unnoticed by neuroeconomists themselves.

To illustrate this, let me quote at large from Fehr et al. (2005):

An interesting question is whether OT operates at the level of subjects’
beliefs about others’ trustworthiness or whether it operates at the level of
subjects’ preferences. Recent research (Iris Bohnet and Richard Zeckhauser,
2004) shows that the decision to trust is not only shaped by risk aversion, but
also by exploitation aversion, that is, by the fear of being fooled by player
B. Thus, in the same way OT overcomes animals’ tendency to avoid others,
OT might also overcome the ‘natural’ fear of being exploited by others in
a social dilemma. The results of the Kosfeld et al. (2005) study show that,
although OT renders subjects slightly more optimistic, OT does not signifi-
cantly affect subjects’ beliefs about player B’s trustworthiness. [. . . ] it seems
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possible that subjects with OT are more willing to take the risk of being
exploited, suggesting that OT affects subjects’ exploitation aversion. This ef-
fect is interesting insofar as economists usually assume that preferences are
stable. However, if preferences are based on actual or anticipated emotions,
they may be much less stable than is typically assumed, because emotions
are often transient. Moreover, as the OT study suggests, preferences and the
underlying affective states can be deliberately shaped over short periods of
time by administering the ‘right’ substance. (Fehr et al. 2005, p.350)

Fehr et al.’s article was published in the American Economic Review, and the authors explic-
itly discuss the results from Kosfeld et al.’s (2005) in terms of their relevance to social pref-
erences models, which are models in which the psychological level of explanation figures
prominently. We see oxytocin being implicated in a dynamic relationship with various en-
tities conventionally conceived of as existing on the psychological level—to wit, preferences
and their underlying affective states (i.e., emotions). The argument is that an understand-
ing of emotions is required for understanding preferences, and that oxytocin can be used
to give shape to this. This implies that for neuroeconomists, psychological phenomena are
not to be (in their entirety) identified with the overt behaviors that behaviorist psycholo-
gists restrict their ontology to. Mentalistic or cognitivist entities very clearly stand next to
behavior, instead of being equated with it.28 And of course, entities on the level of neuroen-
docrinology and functional localization provide yet another nonidentical level of reality
and of explanation for neuroeconomists to draw on.

Thus, the study by Kosfeld et al. is considered to be of relevance in figuring out to what
extent risk aversion, exploitation aversion, fear and beliefs about trustworthiness all figure
in trust. The psychological level of explanation is certainly no less significant here than
is the evolutionary-biological level, which helped stage oxytocin, and the behavioral eco-
nomic level, which defined trust as a certain kind of move in the Trust Game and supplied
that game which then became part of the experimental setup.29 Psychological posits such
as beliefs, mentalizing and the like are placed next to behaviors, on the one hand, and as-
pects of physiology, on the other, and they help circumscribe the interpretations that the
experimental data allow.

This level of psychological phenomena and argumentation too, then, constitutes an active
linkage via which neuroeconomic facts concerning trust are harvested. That is to say, to
establish that it is trust rather than risk-taking which is increased by oxytocin, it is vital
that trust can be broken down into all the aforementioned psychological posits, and thus
we have to conclude that, for all the emphasis we find in neuroeconomics on biology
and physiology, and besides the experimental method with its almost intrinsic affinity
with reductionism, it is clear that the interior realm of thoughts, beliefs, considerations
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and such is neither done away with nor unequivocally reduced. Rather, by using the type
of “mechanics of the mind” known from cognitive psychology, mental states, relations
between them and operations on them are accorded an important role in adjudicating
between different interpretations of the experimental data and in formulating models of
social decision making.

Also, a proper appreciation of the role of psychology adds to our understanding of the
difference, which I have touched upon in the previous section, between the traditional
subject of economics and the subject of neuroeconomics, that is, the difference between
the Homo economicus and the Homo neuroeconomicus. For what clearly stands out in the
lengthy quote by Fehr et al., is that time matters to the Homo neuroeconomicus in a way it
does not to the Homo economicus. The latter’s preferences are assumed to be stable through
time, whereas the former’s preferences change throughout time, in a way that is conceivable
partly because of an understanding of how neurophysiology impacts on emotions, which
are conceived of as giving rise to preferences. Homo neuroeconomicus, thus, is not only
distinct from the coldly rational, self-interested, abstract and timeless Homo economicus
by being a biological and socially inclined creature, it is also a creature who, unlike its
predecessor, is affected by time (and to whom changeability is an essential feature).

6.7 On the road

Up till now this chapter has consisted of a description of how neuroeconomists have con-
structed and stabilized neuroeconomic facts regarding trust, by engaging all sorts of re-
sources in their research. Put differently, I have illustrated and scrutinized a variety of
the piles on which the neuroeconomic construction regarding trust is erected and have
engaged in what could be called an exercise in skepticism. Thus far, however, the piles to
which attention has been paid are all of a rather similar nature: they are all previously es-
tablished scientific facts, theories, models, methodologies and (phenomeno-) technologies.
In the present section I turn toward a different type of stabilizing and fact-building factor,
and the moral of this section is nicely caught by the above epigraph: theories gain their
meaning during travel. Applying this general lesson to neuroeconomics, we can say that
it owes its significance, as well as, potentially, its stability, at least in part to the success it
has in stimulating research outside its own original sites, outside the confines of what are
neuroeconomic environments strictly speaking.

As it looks right now, research such as that by Kosfeld et al. on the role of oxytocin in
trust, and by King-Casas et al., on trust, fear and amygdala activation, has proven to be
truly groundbreaking. These articles were among the first and are certainly among the
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most cited and well received attempts at bringing together behavioral economics and neu-
roscience, that is, putting together in one experimental paradigm the behavioral economic
Trust Game and either the intranasal administration of oxytocin, the functional localiza-
tion of trust-constituents, or both. To put it in the words of Rheinberger (1997), these
lines of research have proven to be a conjuncture, the coming about of an extraordinary
constellation. The amalgamation of behavioral economics and neuroscience, though not
particularly straightforward, has reaped a rich harvest. This is so not just because Kosfeld
et al.’s (2005) study or King-Casas et al.’s (2005) study taught us something new about trust
or because these have proven to be such influential articles within the field of neuroeco-
nomics. It is also so because, to stick to Rheinberger’s idiom, we can see them as standing
at the nub of a bifurcation (Rheinberger 1997, p.136). The neuroeconomics of trust, cen-
tered on oxytocin, led to offspring systems, systems in which slightly diverging tracks are
followed, which might accordingly lead to significantly different outcomes. Such tracks
concern deviating epistemic things but remain linked to the original experimental system
by “sharing one or more of [its] material constituents so that scientists may take advantage
of each other’s achievements” (Rheinberger 1997, p.136).

One such offspring system can be found in psychiatry, where the use of behavioral game
theory for probing social interaction and the implication of oxytocin in such interactions
have had a role in a large amount of research conducted in recent years. This line of research
concerns, for instance, the implication of oxytocin in psychiatric disorders which affect
social functioning, including autism (see e.g. Andari et al. 2010), social anxiety (see e.g.
Guastella et al. 2009), schizophrenia (see e.g. Kéri et al. 2009) and borderline personality
disorder (see e.g. Ebert et al. 2013).30

Beyond the exclusive focus on the importance of oxytocin, neuroeconomic research has
proven to be a valuable source of inspiration in a psychiatric context, seeing as today the
recruitment of behavioral economic paradigms into experimental setups in psychiatric re-
search has become fairly common practice (cf. King-Casas & Chiu 2012). Looking at many
of the experimental setups employed in psychiatry, it appears that the influence of neuro-
economics can hardly be overestimated. Furthermore, the existence of this offspring sys-
tem suggests that one suggestion, made by Kosfeld et al., has been realized. For as they
presciently wrote:

our findings may also have positive clinical implications for patients with
mental disorders that are associated with social dysfunctions (for example,
social phobia or autism). In particular, social phobia ranks as the third most
common mental health disorder and is characterized by marked social deficits,
including persistent fear and avoidance of social interactions. Thus, our re-
sults might lead to fertile research on the role of oxytocin in several mental
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health disorders with major public health significance. (Kosfeld et al. 2005,
p.675)

In other words, Kosfeld et al. anticipated the significance their research has proven to have
for psychiatry, and this is something we find in neuroeconomic publications more gener-
ally. Even if the initial framing of their endeavor, by way of emphasizing the ubiquity of
trust, may be said to exaggerate the societal relevance of their research, the neuroeconomics
of trust has proven to have such concrete societal relevance.

That neuroeconomics makes itself felt in the realm of psychiatry is quite an achievement.
Moreover, this should not be interpreted as a coincidence, a lucky but unintended side
effect. This shows from the fact that it was already anticipated by Kosfeld et al., but it
also makes much sense in light of the stylistic analysis preceding this brief discussion of
the travels of trust, oxytocin and “behavioral economics in the scanner.” For if one thing
has become clear, it is that neuroeconomics is very widely networked, that it has intricate
associations to many an academic quarter and equally many strata of social and biological
reality. Given that it is intimately related to various biological subspecialties, including
evolutionary biology and neuroendocrinology, to the localizationist program in cognitive
neuroscience, to behavioral economics and to psychology, naming only the most obvious
candidates discussed in this chapter, hardly any further field of study could be too remote
to link up to. The world neuroeconomists explore, is not one of deep abysses and high
mountains. Rather, it is a flat world, a space which is easily traversed and in which distances
are hardly ever too long to explore. In the horizontal world neuroeconomists inhabit,
psychiatry is just around the corner.

6.8 Conclusion

The network of active and passive linkages I have been following is by now dense and
thus I can now articulate the style at work in neuroeconomics. In chapter 4 I presented
some literary forms typical to the style at work, even though it is doubtable that these are
uniquely distinctive of neuroeconomics. In the present chapter I have discussed a sizable
number of stylistic traits of neuroeconomics, and even though it is clear that many of these
are shared beyond the confines of neuroeconomics, their combination is fairly distinctive
of neuroeconomics—fairly but, again, not uniquely. That the combination should not be
wholly unique to this one particular scientific specialty, to be sure, follows from the very
concept of style. For if there were a one-to-one match between scientific (sub-)disciplines
and styles, the entire notion of style would disintegrate; it would be nothing more than
a synonym of what is a much more conventional way of designating units of cognitive
organization. What is compelling then about the notion of style is that it directs attention
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to features of science that do not conventionally receive a lot of consideration in epistemo-
logical inquiries and that it organizes the cognitive landscape in non obvious yet topical
ways.

Thus, we have seen that there is a branch of psychiatric research which shares many if not
all of the active linkages at work in neuroeconomics. And there is also the broad field of
study designated “social neuroscience,” which likewise shares in many of the active link-
ages key to neuroeconomics. Behavioral economics is not as critical to this broader field of
study, but neither are the linkages behavioral economics includes omitted from social neu-
roscience by definition. Moreover, the “neurophilosophy” practiced by the Churchlands
(see chapter 1) answers to much the same stylistic standards as do these other enterprises.

People working in these fields of study—and possibly in others too—all carry very simi-
lar styles. To a fair degree they are interested in similar objects of research, look at those
objects in comparable ways, use similar research technologies, employ identical method-
ological standards and share core assumptions about ontological and epistemological issues.
Moreover, they report on their research similarly, following the same literary conventions
and sometimes even publishing in the same journals.31

So what are those stylistic features that are identifiable in both neuroeconomics and these
other academic projects? Here is a list, possibly an incomplete one, of the active linkages
we have come across:

1. Individuals have a brain.

2. The brain is an organ like any other.

3. The brain plays a crucial role, for instance, in action and social interaction.

4. The brain has been shaped by evolution.

5. One can find out things about the human brain by experimenting with animal mod-
els (such as voles) because of the evolutionary history man shares with other mam-
mals.

6. Basic neural processes are to be understood at the molecular level.

7. The molecular level involves neurotransmitters, neuroendocrine hormones (such as
oxytocin), and electrical transmission of information along and between neurons.

8. The brain is composed of a variety of functionally specialized regions (“localization-
ism”).

9. Everything mental takes place in/ is correlated with/ is underpinned by/ based in
the brain—more accurately: in one or more of its functionally specialized regions.
Indeed, all mental or psychological processes and states, as well as any and all behav-
iors, are in some way related to how the brain functions.
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10. Imaging technologies such as fMRI—which are themselves again dependent on a
whole complex of knowledge, practices, skills and technologies, ranging from quan-
tum mechanics to software packages black-boxing various statistical operations—can
be used to probe the brain “in real time” so as to correlate local neural activation
patterns with particular mental states or processes and (choice) behaviors.

11. Phenomena identifiable in society can be reduced to a (neuro-) biological foundation.

12. Social interaction can be investigated in standardized laboratory experiments on iso-
lated human subjects by way of mediation between social phenomena “in the wild”
and the neurophysiology that (allegedly) underpins this. Behavioral economics pro-
vides the necessary heuristics for neuroeconomics as concerns the behavioral tasks.

13. “Mechanics of the mind” reasoning, staging a psychological ontology of mentalistic
concepts, helps in developing interpretations of experimental data.

14. An interaction is “social” whenever experimental subjects know, or think, that they
are interacting with another person.

15. Experimental setups necessarily involve controls.

16. Neuroeconomics will prove to be of great societal import, for instance to the inves-
tigation of psychiatric disorders involving impaired social behavior.

In a sense the entire neuroeconomic collective builds from the assumption that phenomena
that can be identified in society can be reduced to a neurobiological foundation: The ubiq-
uity of trust gives rise to an investigation of the neural underpinnings of trust. The incon-
trovertible certainty at work here is that everything “mental” takes place in the brain—or
is correlated with, underpinned by or facilitated by the brain (or some specialized func-
tional unit in the brain). This stylistic feature of functional localizationism was discussed
in chapter 3.

Furthermore, almost too obvious to notice, but essential to the style of neuroeconomics,
is the idea that the brain is an ordinary organ, much like any of the other biological struc-
tures our bodies are composed of. Like any other part of our bodies, the brain is a product
of evolution. Because of this and because of the fact that humans share an evolutionary
history with other mammals, characteristics of humans can be investigated through exper-
iments on animal models. The research on voles that we encountered when inquiring into
the role of oxytocin in trust instantiates this idea, and it is through research on voles that
neuroeconomists arrived at oxytocin in the first place. This brings us to the belief that neu-
ral processes are to be understood at the level of molecules—the level of neurotransmitters
and, most important in this dissertation, neuroendocrine hormones such as oxytocin.32

As we also saw, in some lines of research the molecular line of reasoning is left for what
it is, and explanations of human action and phenomena such as trust are sought after in
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terms of functional localization, looking for correlations between (in)activity of particular
parts of the brain with the absence or presence of particular psychological phenomena and
behaviors.

Having touched upon the societal, the psychological and the physiological strata, we come
to the behavioral layer. Mediating between “wild” social phenomena and “fundamental”
neurophysiology, we have seen that social interaction is investigated using standardized
laboratory experiments involving isolated human subjects. The heuristics are provided for
with game theoretical setups known from behavioral economics, while the psychological
level again enters the story when interpretations linking the behavioral data and the neural
data are required.

Research designs coupling Trust Games with Risk Games determine that interactions are
to be conceived of as social interactions whenever experimental subjects know—or, for that
matter think—that they are interacting with a person instead of, most relevantly, with a
computer. Social interactions, in other words, are construed as exchanges taking place be-
tween dyads of otherwise isolated people, who do not need to know anything about each
other. Thus, in our exploration of the stylization of trust carried out by neuroeconomists,
we have also found an outspoken manner in which social interaction is operationalized.
However, this stylization is not all that different from the stylization of much of (behav-
ioral) economics. Consistent with this, we have found that, in some respects, the Homo
neuroeconomicus does not contrast so starkly with the Homo economicus: both can be con-
ceptualized as being rational and even as being selfish. This is not to deny, though, that
construing the Homo neuroeconomicus as having these traits comes with a wholly differ-
ent logic and a wholly different research apparatus. Moreover, highlighting the extent to
which Homo economicus influences the model human agency should not overshadow the
large degree to which Homo neuroeconomicus differs from that model, seeing as the latter
clearly has more flesh and bones to it, a more hard-wired social affection, and a more natu-
ral “historicity”—both because of its evolutionary origins and because of the possibility of
changes in its preferences, which is vital to this being.

On a more practical-methodological level, it has to be mentioned that, as in experimental
science more generally, the experimental setups at issue here necessarily involve control
conditions—the Risk Game being a good example of one that controls for the possibility
that oxytocin makes people nonsensitive to risk, in general, rather than making them more
trusting. And lastly, one last driving force behind neuroeconomics is the hope that it will
prove to be of societal import. The role it already plays in the investigation of psychiatric
disorders involving deviant social behavior was presented to show that this hope may be
well placed.

Lastly, let us briefly return to Rose and Abi-Rached’s general characterization of the style
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of neuroscience as being “neuromolecular” which we have encountered in chapter 3. Rose
and Abi-Rached have developed this characterization because of the centrality granted to
the molecular in neuroscience, with all its attention to neurons, neurotransmitters, neu-
ropeptides, ion channels, and so on. However, given the implication of all the sorts of
research methodologies and theoretical models that have their home in the social science
of economics, this characterization surely distracts from much that is of relevance to neuro-
economics and, hence, is not appropriate for this particular neuroscientific subdiscipline.
Arguably, however, the same holds where neuroscience more generally is concerned. For
this very broad field of research includes many practices which, similar to significant parts
of neuroeconomics, are not aimed primarily at a further exploration of the neuromolec-
ular stratum in itself. As the subtitle to Rose and Abi-Rached’s (2013) book has it, much
of the significance of developments in the neurosciences are due to the fact that they are
implicated in “the Management of Mind”, where the minds Rose and Abi-Rached are most
interested in appear to be those of psychiatric patients, children and young adults and
(potential) criminals.33 The fact that the class of neuromolecular phenomena is always
implicated, in some way, in any branch of neuroscience does not vindicate the characteri-
zation of the entire enterprise in terms of a concern with this level of reality. If it would,
we would have just as much reason to interpret the style of neuroscience wholly in terms
of statistics or evolutionary theory. After all, statistics and evolutionary biology too are
always implicated in neuroscience, .





Chapter 7

Conclusion: Trust in neuroeconomics, trusting
neuroeconomists

theories gain their meaning during travel

Schaffer (2010, p.279)

7.1 Introduction: Back through Fleck

Neuroeconomics: the name suggests one thing, its practice reveals a whole lot more—that
is what I have shown in this dissertation, and what I unpack in this last chapter.

To start with, while the name neuroeconomics brings to mind, first and foremost, the
idea that phenomena of interest to economists can be reductively explained in terms of
neurobiology, we have seen that in fact much more is at play here. The analysis in the
foregoing chapters has displayed that the stylized facts about trust, which research by neu-
roeconomists yielded, concern an object that is unintelligible if one does not taken into
account the historically developed style through which it has come about. Moreover, these
facts have come to circulate well beyond the confines of the esoteric circle of neuroecono-
mics and their implications potentially extend well beyond the walls of academia.

Let us start the path toward the further exposition of these and related conclusions by re-
turning to what this undertaking started with, namely, the observation that by using func-
tional magnetic resonance imaging (fMRI) technology, both trust and the involvement of
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the neuropeptide oxytocin in trust have become epistemic objects investigable in the labo-
ratory. In chapter 1 we looked at this via a narrative reconstruction of Baumgartner et al.’s
(2008) study. This served to illustrate the more general observation that during the last
decades the sciences of the brain have become a dominant cultural force that has managed
to gain a foothold in all kinds of academic fields. In addition to the inroads made into the
study of social and economic decision making, neuroscientists have also extended them-
selves to investigate religion, aesthetics, morality and consciousness. Thereby they have
added force to the claim that “we are our brain,” meaning that if we know more about
patterns of neuronal activation and about the presence and distribution of neurotransmit-
ters and the like, this significantly adds to what there is to know about who we are, what
we do, and why we do it. Even while recognizing that the neurosciences probably do not
constitute a similarly dominant intellectual force as cybernetics and genetics once did, it is
nonetheless undeniable that today we have come to inhabit a world in which the neuro-
sciences are among the “imperial sciences,” captivating an ever larger field of the reality we
live in and live by.

The emergence and propagation of neuroeconomics (chapter 4) and its stylization of trust
(chapters 5 and 6) have figured to make this wide-ranging expansionism of the neuro-
sciences investigable. Additionally, in chapter 3 the genesis and development of the con-
viction and practice of localizationism was analyzed—one of the central elements in to-
day’s neurosciences. Altogether, these have granted us a view of the many piles (i.e., the
many linkages actively engaged in the neuroeconomic stylization of trust) upon which the
neuroeconomic construction rests. Thus we have found that the quantity of those piles
matters more to the solidity of what is erected on top of it than the firmness of any of
them individually.

Now it is time for me to articulate the lessons we have learned concerning the style per-
taining to the new laboratory science of (social) decision making called neuroeconomics
and, through this, the lessons about the growing cultural significance of the neurosciences.
In doing so, however, I will simultaneously recapitulate the preceding chapters and further
analyze, and make a case for, the philosophy of science developed by Ludwik Fleck that
was employed in this analysis.

To start with the latter, my use of Fleck’s approach in the philosophy of science allowed
for a discussion, within one framework, of any and all of what would conventionally be
classified as ontological, epistemological, research-organizational, literary, rhetorical and
social issues implicated in science. This is a result of Fleck’s thoroughly historicized and
materialist relationist view of science and the reality studied by it. In Fleck’s words:

cognition is neither passive contemplation nor acquisition of the only possible
insight into something given. It is an active, live interrelationship, a reshaping
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and being reshaped, in short, an act of creation. Neither the ‘subject’ nor the
‘object’ receive a reality of their own; all existence is based upon interaction
and is relative. (Fleck 1986a, p.49; italics in the original)

This relationist view of knowledge and existence has obvious implications for the philo-
sophical study of science and leaves no room for any of the common dichotomies and
preconceptions that are at play in more conventional philosophical approaches to science
and knowledge (i.e., approaches that do call for a neat division of problem areas across
philosophical subdisciplines). Moreover, the Fleckian approach in the philosophy of sci-
ence ensures that attention is not exclusively directed at ideas, theories and concepts, thus
counteracting a conventional selection of objects of philosophical analysis. Instead, atten-
tion is directed toward scientific practices in all their material, social, historical and tech-
nological complexity, bringing into view not only how ideas develop over time but also
how epistemic objects evolve concomitantly. One of the questions pursued below concerns
the relationship between such developments in epistemic objects and the world outside the
experimental system in which these are pursued.

Such issues come into view when one’s epistemological investigation takes into proper ac-
count “the burden of Tradition, the weight of Education, and the effect of the Sequence
of the acts of cognition” (Fleck 1986a, p.47). Thus, returning to this triad of interrelated
and interacting systems of factors which according to Fleck have their role in practices
of knowledge acquisition, the structure of this last chapter is as follows. In section 7.2 I
will highlight the historicity of the thought style of neuroeconomics. Subsequently, in sec-
tion 7.3 I will return to the issue of how style directs perception. This brings to the fore that
the pair of protagonists traditionally populating epistemological treatises—knowing sub-
jects (scientists) and objects known (epistemic things)—cannot properly be understood in
isolation from a third protagonist—the styles which are shown to be such essentially histor-
ical creatures in section 7.2. This brings me to the last of Fleck’s three factors, sequentiality,
which will be discussed in section 7.4. By analyzing the neuroeconomics of trust with an
eye to this third factor, it will be shown how it is that all those facts about trust which neu-
roeconomists have assembled together, are dependent upon the style through which they
are forged—something which ordinarily remains hidden. Passive facts can only emerge and
remain passive facts as long as one does not trace back all the active linkages scientists have
invested in. After this, in the last two sections I will return to the two core concepts in
Fleck’s philosophy of science: style (section 7.5) and collective (section 7.6). Thus, in sec-
tion 7.5 I will further articulate both what is distinctive about the style of neuroeconomics
and in what sense it is representative of contemporary science more generally (section 7.5),
to finally close of with a discussion of the wider significance of neuroeconomics in sec-
tion 7.6. Here I will first show that trust, as stylized in neuroeconomics, depends for its
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establishment on trust as we encounter it in everyday life, and subsequently deal with the
question of what happens when the former travels outside the esoteric circle that is its
home.

7.2 Tradition

Trust, so neuroeconomists tell us, entails that one lowers one’s defenses, that one has less
fear for one’s counterpart in social interactions. Furthermore, neuroeconomic research
suggests that this reduced fear, observed when experimental subjects who have received
intranasal administrations of exogenously produced oxytocin display trusting behavior, is
mediated by decreased activity in the amygdala, a mass of grey matter with a shape akin
to almonds found within the cerebral hemispheres. Oxytocin, to repeat, is a neuropeptide
also endogenously released by the pituitary gland in humans. When trusting behavior is
observed in individuals who have had oxytocin administered, furthermore, this trust is
also mediated by a decreased capacity to learn the contingencies of a social interaction.
Specifically, when trusting an exchange partner, regardless of whether that partner proves
to be untrustworthy, one exhibits poor mental processing—a phenomenon that, in this
case, is correlated with decreased levels of activity in the striatal caudate nucleus. Evidence
for this claim, again, has been collected from subjects who were administered oxytocin.
Moreover, trust entails that one “mentalizes” (i.e., reasons about the thoughts, feelings
and motives entertained by one’s social interaction partner). This mentalizing is in turn
mediated by the paracingulate cortex (PcC), a brain region known for its implication in
cooperation. A closely related phenomenon—empathy—is also implicated in trust. For this
the temporoparietal junction (TPJ) is the main mediator, an area of the brain also known to
be involved in moral decisions. Lastly, if it were not for the human capacity to deny one’s
desires temporarily and settle for a postponed but possibly magnified gratification of those
desires, we would never trust anyone. Cooperative decisions that involve such “inhibition
of immediate reward gratification” (McCabe et al. 2001, p.11834), such as decisions to trust
one’s counterpart, are mediated by the frontopolar cortex (FPC).

That is what neuroeconomists tell us when we ask what trust is, where it takes place and
how it works. It is a richly layered answer, involving the efficacy of the neuropeptide oxy-
tocin and encompassing various psychological faculties, each of which mediated by its own
localizable part of the brain. In chapter 6 it was argued that all such results constitute facts
only if one ignores the collection of style-complying active linkages by which those re-
sults were reached. That is to say, the very process through which results (such as those
communicated by neuroeconomists in regard to trust) come to appear like facts that are
independent of a particular stylization and scientists’ active investments, simultaneously



Conclusion: Trust in neuroeconomics, trusting neuroeconomists | 177

disguises the traditions behind those results. Even though facts cannot be properly un-
derstood in isolation from tradition, we constantly do understand them in this fashion.
Hence neuroeconomists would have us believe that trust occurs in the brain, without rais-
ing the question of whether or not the identity of that trust which they identify might
have changed from when neuroeconomists first conceived of trust as an epistemic object.

Articulating this view, we have traced a diverse set of active linkages engaged in the neu-
roeconomic stylization of trust. Thus, we have seen that if it were not for neuroimaging
technologies such as fMRI, neuroeconomic answers to the question of what trust is and
where it takes place would be difficult to conceive of. Moreover, we have learned that the
idea that psychological functions can be localized in specific parts of the brain is much older
than are today’s technologies of functional localization. Indeed, in chapter 3 I identified a
proto-idea to today’s localizationist consensus in Herder’s philosophy: that “everything
has been fashioned by the organic powers operating from within outwards.”1 It is due to
Gall’s phrenological work that this thought of Herder’s can be said to have presaged the
idea of localizationism.

Images displaying a capacity, disposition, or mental state in a specific part of the brain
belong to the iconography of contemporary science, and this surely gives the idea of local-
izationism a certain straightforwardness. But the route to our current scientific knowledge
has been anything but straight. More precisely, this route does not conform to the standard
conception of scientific progress, according to which science progresses by testing empir-
ical hypotheses against reality, resulting in an ever better grasp of reality, an ever greater
amount of detail in our information about the world. Rather, localizationism started out
with a proto-idea that was not at all a candidate for scientific truth at the time of its first for-
mulation. And despite all the progress that has been achieved within the style that engaged
localizationism, to this day it is itself a matter over which controversy rages.

Returning to what connects our present to its history, the series of linkages that stand in
between Herder’s proto-idea of localizationism and today’s localizationist practice do not
appear to enshrine the merit of necessity. The history of the neurosciences displays all sorts
of indeterminacies, and the fact that many of the discussions that captivated scientists of
the brain some 100 years ago are still topical today is, of course, illustrative of this. Thus,
localizationism is certainly practiced today. But not without being contested within philo-
sophical, methodological and scientific quarters, as we saw in chapters 3 and 6. Whether
localizationism will remain forever with us cannot be settled here and now of course;
though for now, most neuroscientists display a collective trust in the modularity of mind
and brain and in the idea that both types of modules can be mapped onto each other.2

Thus, it has become clear that facts, such as those regarding where trust occurs, have a
history, and that this history matters. But what is this history that is so important to these
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facts? Often the history of science is approached as if it consisted of a series of ideas, where
one comes after the other until finally we have reached the present; our present. However,
as Fleck writes about investigating the history of science,

[i]t is as if we wanted to record in writing the natural course of an excited con-
versation among several persons all speaking simultaneously among them-
selves and each clamoring to make himself heard, yet which nevertheless
permitted a consensus to crystallize. The continuity in time of the line of
thought already mapped out must continually be interrupted to introduce
other lines. The main line of development often must be held in abeyance to
explicate connections. (Fleck 1979, p.15)

Fleck does not just articulate the complexity of science and the lack of unidirectionality in
its development; indeed, we have seen that he highlights the relative importance of connec-
tions over isolated events and the fact that history matters when dealing with philosophical
questions of knowledge. In the context of epistemology Fleck thus replaces the traditional
two-place relationship between subjects and objects with a three-place relationship, where
the third place is granted to all that counts as precondition to scientific knowing: the styles
carried by collectives of researchers; the collectives carrying, transmitting and continu-
ously altering those styles; the wider circles of collectives and their members with which
esoteric circles are surrounded and with which they maintain an interactive and reciprocal
relationship; and, of course, the history of knowing which shapes styles and which Fleck
captures under the rubric of tradition.

7.3 Education

The understanding of the neurosciences attained here, which so essentially depends on a
grasp of its historicity, hardly resembles the thorough understanding of the neurosciences
that practicing neuroscientists display. There is a gap between the historical-epistemological
type of understanding of the neurosciences which, building on Fleck’s philosophy of sci-
ence, I have demonstrated here, and the understanding of the neurosciences demanded
when investigating any of the tremendous facets of the brain and its relations with, for in-
stance, perception, memory, consciousness or action that neuroscientists are interested in.
But the interest in the history of neuroscience is surely not the only thing that divides neu-
roscientists from analysts of neuroscience. First, this is because, insofar as history figures
here, it does so with a better philosophical understanding of the science at issue in mind.
Second, this is because more than only history comes into view when taking a Fleckian
perspective on science; the question of how people enter the esoteric circles they work in
is but one example.
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Let us for a moment return to Fleck’s metaphor on the development of science quoted in
section 7.2. The linguistic transmission of ideas was central to this, but paying attention
to education makes it clear that there is much to say about the nature of such scientific
conversations. For this reason, in chapter 4 I analyzed one of a variety of routes by which
the esoteric circle of neuroeconomics might be arrived at. My analysis showed that edu-
cation, or initiation, counts, and that it comes with its own literary forms.3 And indeed,
the important thing to consider here is that a Fleckian philosophy of science invites one
to look not only at series of ideas, but also at all the material, technological and, in this
case, literary equipment enrolled in scientific practice. Insofar as attention is paid to ideas,
then, it is to ideas in their place, to ideas as they are instantiated and insofar as they fulfill a
particular role in scientific practice.

Moreover, in chapters 4–6, I established that these places, the contexts in which ideas figure,
codetermine how ideas are transmitted and to whom they are transmitted. Practices having
to do with the transmission of ideas, their respective audiences, and the media used, are
all potential objects of inquiry in a Fleckian philosophical study of science. As became
clear, especially from chapter 4, context, in the sense used just now, is more than a passive
container; contexts, too, can be and are chosen. As neuroeconomics is being marketed to
an ever wider audience among those near its esoteric core, as we saw Damasio do in his
introductory article (2005), the road to a blooming future is being paved. Provided that
this road is traveled by a sufficient number of hard workers, of course.

The focus on such material aspects of science as education and the literary forms it comes
with is an essential part of Fleck’s way of bypassing a traditional dichotomy constitutive of
epistemology—the dichotomy between knowing subjects and objects known. The standard
positivist way of filling in this dichotomy, one still followed to this day, entails that objects
are what they are, quite independently from how subjects come to know them and that,
vice versa, subjects too are what they are independently from the world they know. That
knowledge of the world can take many shapes, as in fact the history of knowing displays, is
something of a mystery in this view. Recognizing the importance of education in scientific
practice affects this entire picture, and helps dissolve the mystery.

Determining the pivotal role of education in scientific practice brings to light that the
knowledge members of a scientific collective gain of the world of facts is not the result
of direct perception but rather the outcome of directed perception. Perception is directed
through the style one comes acquainted with and adopts during one’s (continuous) edu-
cation in a specific science—where style is codetermined by tradition, of course. In the
process, both the members of the collective and the epistemic object at hand in the par-
ticular experimental system are affected—in the course of time no one and nothing ever
stays the same. As we saw in this chapter’s opening section, Fleck stated that, “cognition
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[. . . ] is an active, live interrelationship, a reshaping and being reshaped” (Fleck 1986a, p.49).4

Thus, where in the previous section I emphasized that the styles directing perception have
a history that counts, making for what Robert Cohen and Thomas Schnelle call its “ver-
tical embeddedness in cultural history” (1986, p.xxv), examining the role of education in
transmitting styles helps us see that styles also have what could be called a “horizontal em-
beddedness” (Cohen & Schnelle 1986, p.xxv), that is, an inextricable relation with social
factors in the present—where “social” includes such things as the literary conventions at
play in different genres of scientific writing.5

7.4 Sequentiality

The third Fleckian theme we need to discuss concerns “the effect of the Sequence of the
acts of cognition” (Fleck 1986a, p.47). The basic idea is that, as Fleck stated,

the course of science is immensely influenced by the sequence of the solu-
tions, for it determines the development of technical possibilities, the educa-
tion of the researchers of the future, and the formation of scientific concepts
and comparisons. (Fleck 1986a, p.51)

Before we go and see what this sequentiality means when looking at the neuroeconomics of
trust, let me first make a brief comparison. For the idea that the sequence of things makes
a difference has also made a fair impact in economics and other social sciences, be it under
the label of path dependency. Thus, economists Stan Liebowitz and Stephen Margolis write
that

generally, path dependence means that where we go next depends not only
on where we are now, but also upon where we have been. History matters.
(Liebowitz & Margolis 2000, p.981)

The reason I direct attention to this resemblance is that I wish to avoid unwelcome as-
sociations. Making things explicit helps. Thus, an important difference between the idea
of sequentiality espoused here and the idea of path dependency as often taken aboard by
economists, is that the latter use it as an explanation for imperfect economic allocations.
People, governments, companies and so on do not behave as (rationalist) economic the-
ory predicts, making for a divergence between the allocation of goods under conditions
of scarcity as predicted by economic theory and their actual allocation. The concept of
path dependency helps explain that history is to blame, or rather, that such historically
contingent and variable entities as institutions, conventions and cultures are.

In my analysis of the neurosciences and of neuroeconomics in particular, however, such a
normative stance is not implied. Science develops as it does partly because of the history
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it has had. There is no rational ideal, no standard of science-as-it-should-be or truths-which-
ought-to-have-been-found-by-science against which science as it actually plays out in practice
can be measured. Put yet differently, the third element in Fleck’s epistemology, history,
cannot be eliminated. Eliminate this, and you eliminate science.

Chapter 6 concluded with an inventory of stylistic features characteristic of neuroecono-
mics (see p.168), containing everything from presuppositions to beliefs and to convictions
held beyond all doubt. In addition, the locally commonsensical delineation of epistemic
things belong here, as do the truth technologies neuroeconomists employ to get to the bot-
tom of all those problems they confront. We have seen that (some of) the features of the
neuroeconomic style listed at times function as active linkage and at other times as passive
linkage. For instance, the relation between oxytocin and trust is what follows passively in
Kosfeld et al.’s (2005) study and subsequently constitutes an active linkage in Baumgartner
et al.’s (2008) study, which helps to identify mechanisms through which oxytocin works
its spell and to locate regions in the brain that mediate these mechanisms. Thus, sometimes
elements can function either as technical object or as fact. In their capacity as technical
object they keep the neuroeconomic engine running, without themselves being at the cen-
ter of attention. In their capacity of fact they are being presented as the endpoint of an
investigation and as a component of how the world is, as if it were independent from any
active linkages. That the sequence of events matters here is clear, but perhaps not very
interesting—in this case the development of science can be straightforwardly understood
as following a continuous line of progress.

However, in the course of chapters 4–6 we have also witnessed how neuroeconomists
stylize trust by means of a large variety of other active linkages, linkages that were en-
gaged from all sorts of less or more closely connected fields of research. For instance, even
though, as a rule, a vague and generalized notion of trust populates introductions and
conclusions to neuroeconomic publications on trust, in fact through the research tech-
nology of behavioral economics, trust is framed strictly as a particular kind of move in
the (behavioral-economic) Trust Game (i.e., as a move in a game developed for scrutiniz-
ing strategic interaction between two (commonly anonymous) isolated strangers). Further-
more, we have seen that trust, as it is stylized in neuroeconomics, relates to the willingness
of exchange partners to act in a certain way, but never concerns competence to do so.
This is so despite the fact that, in colloquial speech and, for example, in developmental
psychology and pedagogy, trust in competencies is considered to be no less important than
trust in dispositions. And it is so because this is how trust can be operationalized in be-
havioral game theory—not because of anything more fundamental than that. It is trust
thusly fashioned that neuroeconomists subsequently succeed in investigating with an eye
to its underlying neurobiology. It is this trust, then, that can be increased by means of the
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intranasal administration of oxytocin (chapter 5) and that is mediated by the amygdala,
caudate nucleus, PcC, TPJ and FPC.

For trust to have been stylized in this way it was requisite that, parallel to the developments
in quantum mechanics, chemistry, mathematics and neuroscience, which together provided
neuroscientists with fMRI technology, economists informed by psychological methods and
psychological insights took up novel methods of investigation and actively engaged in the
development of a new theory of human action, one not as based in a priori assumptions of
full rationality as had been conventional in much of economics before then.

It is in this sense that the sequence of scientific developments matters a lot, and that fo-
cusing on it brings into view more than simply an image of uninterrupted progress. For
this sequence is not a matter of stringent logic or of ever-higher stacks of insights—or at
least not only that. Insofar as the history of science shows contingencies of all sorts to have
played a significant role in the resolution of many controversies, the discovery of a large
abundance of facts and the development of a great many technologies, sequentiality is no
small matter at all: when we look at how so many lines of inquiry and technology come
together in neuroeconomics, we look at a conjuncture, a truly extraordinary constellation.

To give another example establishing this, think of the voles that have proven to be such a
crucial hub in the neuroeconomic investigation of trust. In order to be considered appro-
priate animal models, first the theory of evolution had to be accepted and a lot of genetic
research establishing the similarity between voles and humans had to be done. It is in this
vein that Fleck wrote that

we characteristically regard old, habitual trends of thought as particularly
self-evident, so that no proof is required or even admissible for these. They
constitute the firm foundations on which further construction is allowed.
(Fleck 1986a, p.47)

Scientists build their edifices using the construction material they have at their disposal.
What this edifice is, then, largely depends on the history of the field and the style char-
acteristic of it. The latter also implies that, when, for instance, neuroeconomists build on
an insight gained in behavioral endocrinology, the original insight is transformed, such as
is the case when vole behavior and its relation to oxytocin processing is used as a model
of human behavior, leading neuroeconomists to test for the hypothesis that oxytocin is
involved in human trust. The insight is transformed not simply because it changes from
being a passive linkage into being an active linkage, thereby assuming a different functional
role, but also because in that movement much is not only won but also (and necessarily)
lost. For instance, the neural wiring of voles is lost. This is replaced by the neural wiring of
humans, which is not the same. Also, the behavioral repertoire of voles is lost and replaced
with that of humans. Again, this is not the same. The circulation of ideas, then, implicates
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their transformation.6

Looking at the development of neuroeconomics and its stylization of trust with the theme
of sequentiality in mind brings into better view the contingent nature of the endeavor
and its products. It helps us to realize that there is nothing necessary about our present
conceptions, no matter how well established they are and how well they are grounded in
state-of-the-art science and technology. This is not to deny or to debunk the value of neuro-
economics, but simply a reminder of the fact that the truths science reveals are man-made
truths, the outcomes of knowledge practices that are bound to particular times, places,
technologies, people, capacities and all the other factors the development of science has
been shown to be contingent upon.

In sum, let me draw together tradition, education and sequentiality to finally enunciate the
Fleckian epistemology as it was put to work here. Figure 7.1 displays how tradition, edu-
cation and sequentiality link up to the central terms of Fleck’s philosophy that have been
engaged throughout this endeavor: style, collective, facts and active and passive linkages.

Figure 7.1: Style–Collective–Facts: Epistemology according to Fleck.
In place of epistemology’s traditional two-place relationship between knowing subjects and
known objects, with a gap in between, a three-place relationship is presented, which immedi-
ately clarifies how it is that epistemology’s “subject” can come to know something about an
“object”. Each such subject in this epistemological triangle is always a member of a collective
carrying a particular style. Such styles are imbued with tradition and allow for epistemic objects
to appear in such manner that their historicity and stylization becomes invisible—styles allow
facts to emerge.

We see that the scientific collective is shaped through education and conforms to a partic-
ular style, while simultaneously the style undergoes influences from what the collective
undertakes. Thus, active linkages go both ways. Style, however, is not merely structured
through the scientific labor of a collective structured in accordance with that style. Style
cannot be understood independently of traditions of scientific and nonscientific thinking
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and doing, as we have seen. Facts, then, are stylized thought constraints. Since facts are
stylized, on the one hand, and constrain thought, on the other, here too active linkages
go both ways. Moreover, while there is no way for scientists to reach facts but via some
style or other, facts constitute precisely that category of things which appear as if they exist
independently of any active investment. This is why facts relate to the collective as passive
linkages.

Each of the elements of this triad helps emphasize science’s historicity and materiality and
provides a pointer as to the manner in which science can be studied from a philosophical
perspective. Moreover, putting to use the Fleckian armory has delivered a penetrating anal-
ysis of neuroeconomics. However, the road Fleck paved by articulating these themes at the
heart of science suggests something beyond this. That is to say, epistemology as the study
of styles, in Fleck’s view, ought to become a comparative enterprise. In his words:

If epistemology is meant to be a science capable of development, useful and
rich in a substantial way, it ought to broaden the range of its interest. It
must not be limited to the study of the domains and stages of science which
are officially recognized at the given moment, but, taking into account the
variety of thought-styles and the multiplicity of thought-collectives, it must
become a comparative science. (Fleck 1986b, pp.97-98)

This call for epistemological comparison surely makes sense where the emergence and
dispersion of neuroeconomics are concerned. I will return to this idea in section 7.6.

7.5 The style of neuroeconomics

It is remarkable about neuroeconomics how many kinds of objects and investigative tech-
nologies feature in this approach to human decision making, and this defies the idea that
neuroeconomics boils down (only) to a neuroreductionist program in economics. Every-
thing from abstract philosophical assumptions on the nature of the relation between soci-
ety and biology to concrete entities such as oxytocin is equally vital to the success of the
endeavor. Not because no one linkage can be broken, but because the strength of the struc-
ture as a whole depends on the various and complex ways in which the many linkages at
issue relate to each other. This also helps understand that while several linkages in and of
themselves might not be all that robust, as we have seen in chapter 6, the structure remains
standing nonetheless.

For this reason, I call the style carried by neuroeconomists horizontalist. Furthermore, its
strategy might be called expansionist. Its expansionist strategy shows from the fact that, to a
large degree, its modus operandi involves ever expanding both the part of reality considered
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investigable and the number of (proven) scientific methods engaged to this end. The style
can be characterized as horizontalist because, for all the talk of biological foundations of
social behaviors, we find that neuroeconomists present an ontology entailing many kinds
of entities—be they psychological, neurobiological or behavioral. None of these is granted
the final explanatory say or is considered the foundational bedrock of the enterprise. All
this relates to the fact that neuroeconomists recruit linkages from various scientific and
intellectual endeavors. Having analyzed these active linkages, furthermore, I have to con-
clude that the strength of the building thusly erected depends, first and foremost, on the
manifold linkages holding each other in place. Put differently, in this style, explanatory hi-
erarchies or depths appear to be secondary to the complexity of the network of linkages—a
complexity that does not appear to have a natural limit. The building stands because it has
many piles, not because they go so deep or because the few piles it rests on are entirely
impeccable.

Two images are combined here to capture important traits of neuroeconomics. There is
Popper’s view of science as a structure built on a swamp, held upright by a collection of
piles that are driven down into a swamp, yet without ever reaching firm ground.7 And
there is Fleck’s view of science as consisting of an intricate network of linkages which,
depending on their functional role in the network, are either active or passive and which
together make up facts, truth and so-called objective reality. Merging these images delivers
a view of science that simultaneously emphasizes, again, two things.

First, due to the Fleckian part of the figure, it asserts that facts, truths and reality are not
simply there, awaiting scientists who labor painstakingly toward their discovery. On the
contrary, it requires scientists to actively link together material of all sorts to reach those
passive linkages we call reality. Relating to the Popperian aspect of the figure, secondly,
is the emphasis on the provisional character of scientific knowledge. Whatever shape our
facts, truths and reality take, they never rest on such solid ground that they can be ex-
pected to hold forever. Common to these images is a recognition of the importance of
historicity when it comes to understanding scientific knowledge. But where, for Popper,
historicity affects only the statement of scientific facts, in the Fleckian view I have articu-
lated, historicity pertains both to such statements as well as to the objects staged in such
statements.

Without attempting to say anything about the “direction of fit” here, I emphasize that
the style of neuroeconomics and the form of explanation and ontology it engages fit well
within the broader exoteric circle surrounding neuroeconomics. This is because, along with
philosophy and the social sciences as well as other biological sciences, neuroeconomics par-
takes in what we might call an “assault on human narcissism” (Rose & Abi-Rached 2013,
p.234). To wit, it engages a form of explanation that leaves very little room for a con-



186 | Chapter 7

ception of human beings as rational beings who are transparent to themselves and act
autonomously. Rather, humans and their brains are stylized such that they have to be un-
derstood as products of history, for instance through the evolutionary past that is always
present in neuroscientific accounts of brain and behavior. Increasingly, historical pathways
also come to matter through the many neuroscientific investigations into cognitive, emo-
tional and affective development of people into adulthood.8

In addition to the emphasis on historicity, we also find that explanations as those con-
strued in accordance with the style of neuroeconomics largely rely on and enact the pop-
ular metaphor of networks. Indeed, the brain is perhaps today’s exemplary instantiation
or even the icon of a network. Taken together, these stylistic elements—emphasizing the
complex networked nature of the brain on the one hand and its historical determination
and dependence on developmental trajectories on the other—deliver a further characteris-
tic, that is, unicity: no brain is exactly like any other. How the brain is stylized today, then,
is clearly distinct from how it has been stylized for the better part of the twentieth century.
Until not very long ago it was entirely commonsensical to liken the brain to a computer
and, for many purposes, to abstract away from the brain’s precise biological, evolutionary
and individual historical nature and the way each neural network and the behavior it gives
rise to is dependent on that.9 Focus was more on the brain’s representational and computa-
tional powers then on its affective and emotional powers and the ways in which the brain
is historically shaped and implicated in social contexts.

The concept of horizontalism constitutes an abstraction from the list on page 168, which
characterizes the style at work in neuroeconomics, and one that simultaneously conveys
several things. Namely, first, that the importance of networks is something the style of
neuroeconomics shows in the cognitive organization underlying it, and, second, that this
importance is something stated in the scientific outputs stylized in conformity with the
style of neuroeconomics. Moreover, all this makes neuroeconomics a typical case in to-
day’s landscape of scientific disciplines. For while we saw that neuroeconomists are in the
business of erecting for neuroeconomics all that is typical of scientific (mono-) disciplines,
it simultaneously is as multi-, inter-, or transdisciplinary as can be. Just as are all those
alleged disciplines that are themselves enrolled in the neuroeconomic endeavor, from be-
havioral neuroendocrinology to molecular chemistry and behavioral economics. Arguably,
then, through the examination of the style of neuroeconomics, we have come across some-
thing illustrative of a novel style of scientific thinking and doing which is in the process of
establishing itself.

Hence, this analysis of the style of neuroeconomics has not only furthered our understand-
ing of neuroeconomics, it has also increased our understanding of how and why neuroeco-
nomics and its similarly stylized neuro-endeavors have had the success that they have had.
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Moreover, it helps us understand why it is that we trust neuroeconomists. The Fleckian
answer to this question is that we trust neuroeconomists because of the large network of
linkages they engage in their endeavor, and because of the tradition of thought establishing
that when dealing with the question of how humans make decisions, we have to look at
the brain for an answer. In order for them to be trusted, then, neuroeconomists do not
need to spray their publications with oxytocin.

7.6 Trust at work in and traveling out of the esoteric circle

Taking my cue from Fleck’s quotation on page 184, in this final section I will ponder what
it might mean for trust as stylized in neuroeconomics to travel outside the esoteric circle
that is its home. After having seen how ideas from the exoteric circle on the localizability of
psychological functions inform neuroeconomic practice, this constitutes a further fashion
in which Fleck’s suggestion to take into account the multiplicity of collectives can be taken
up. Connecting this to the portrayal of science in figure 7.1, it deserves emphasis that this
figure represents what is going on in the esoteric circle of a collective. In this final section,
I will discuss both how the trust that is construed in the esoteric circle of neuroeconomics
travels to the exoteric circle and, to start with, how trust as stylized in neuroeconomics’
esoteric circle depends on the presence therein of trust in the colloquial sense of the word.

As I discussed in the opening chapter (section 1.2), the colloquial concept of trust has been
articulated by ethnomethodologists. As we saw there, ethnomethodologists consider trust
to be a condition of possibility for social order (i.e., for there being social practices at all).
Meaningful social life, according to ethnomethodologists, is unimaginable without trust
being present. Ethnomethodologists reason that, in any social practice, whoever partakes
in that practice must trust other participants to be committed to the practice at hand and
to be competent performers. Without trust conceived as such, there simply is no social
practice possible, since order would be unattainable.

Looking at the neuroeconomic experiments on trust from this perspective sheds a whole
new light on the issue. Building on the concept of colloquial trust thusly articulated, we
can say that there is not only and not primarily trust in the experiments performed by
neuroeconomists when the first player in a Trust Game sends monetary units to a second
player. Trust is not only going in one direction between the two experimental subjects
who are playing against each other. In addition to this, and no less significantly, there is a
reciprocal instantiation of trust between the scientists who are doing the experiment and
the experimental subjects whose behavior and neurophysiology are being investigated.

Ethnomethodologists might argue that what neuroeconomists call trust does not at all
capture all there is to trust. For neuroeconomists speak of trust when a first player in the
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Trust Game sends money to a second player, and ethnomethodologists would say that this
is simply one of a range of possible moves first players are permitted to make in the Trust
Game.10 If first players do something else than display trust as neuroeconomists under-
stand it (i.e., if they do not transfer money to second players), the order of the game does
not come to an end. No harm is done to the social practice at hand whatsoever, as the ex-
periment goes through in completely orderly fashion. In other words, when, in the context
of the Trust Game, neuroeconomists would say that trust is lacking, ethnomethodologists
would argue that this is not the case at all: trust is there and does all the work it always
does, enabling the successful performance of the experiment in the first place.

Moreover, when we look at the relationship between the scientists and the experimental
subjects enrolled in their experiments, we see trust is vital in various ways. For instance,
the scientists trust their subjects to behave “naturally,” i.e., to not to behave in a fashion
other than they would outside the context of the experiment, and they have to do so in
order to successfully perform their experiments. For that is what it means to be committed
to the practice at hand. Simultaneously, the subjects trust the researchers to give them the
money which they have been told in advance they can earn during the experiment, and the
subjects trust the scientists to take their well-being seriously. Thus, the subjects trust the
scientists when they say that they can safely snort oxytocin and enter a fMRI scanner with
its huge magnetic field—and we see that the scientists make investments such that subjects
will indeed trust them. For instance, the scientists discuss the precautions that are taken
to assure the subjects’ wellbeing and make sure health forms are filled out. The scientists,
in other words, go a long way toward displaying their trustworthiness to the experimental
subjects—and to the end of ensuring that experimental subjects do indeed trust them, again,
the scientists do not to resort to spraying the subjects with oxytocin.

Only if there is the type of trust constitutive of social practices that ethnomethodologists
care about, can neuroeconomists find out anything about trust as subsequently construed
through neuroeconomic experiments. Without the scientists trusting their experimental
subjects and vice versa, the experiments would break down. Thus, vital to the design of
neuroeconomic experiments is not only a stylized tradition of scientific thinking and do-
ing, which was at the center of attention throughout chapters 4–6; the everyday concept
of trust is no less important. Put differently, in brains we trust, but only because of trust
in the sense in which it is constitutive of there being social practices in the first place, that
is, only because of the presence of trust as articulated by ethnomethodologists, also the
esoteric circle of neuroeconomics.

There is no such thing as trust outside the practices in which this concept and the phenom-
ena it stands for plays a role—i.e., there is no such thing as trust understood as something
that exists independently from any style. Therefore, it only makes sense to sidestep the pos-
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sible allegation from ethnomethodologists that neuroeconomists do not say much about
trust at all, since their conception of trust is too constrained. What I want to emphasize,
though, is that one concept of trust we see here has its home in the esoteric circle of a
laboratory science, but that this concept would never have been arrived at if it were not for
the fact that another concept of trust is no less at home in the laboratory than it is in the
daily life taking place also outside the laboratory. Put differently, since laboratory science
is also a social practice like any other, this too depends for its orderly performance on trust
as conceived of and articulated by ethnomethodologists.

If anything, then, the above discussion illustrates the impossibility of making an a priori
decision regarding what is “internal” to science and what “external.” For in addition to the
whole package of linkages implicated in the style at work in neuroeconomics, the allegedly
external—because not strictly speaking distinctively scientific—factor of our colloquial con-
cept of trust also proves to be essential to neuroeconomic investigations of trust, and thus
to trust as it is stylized in neuroeconomics.11 To understand the relationship between the
two conceptions of trust at work here, we only need to realize that, in some respects, what
goes on in any circle shows considerable stability. More specifically, in both esoteric and ex-
oteric circles social practices take place, and they all depend for their orderly execution on
trust. That this form of trust cannot be recognized in the explicit formulations on trust by
neuroeconomists makes no difference to this; the esoteric circle of neuroeconomics differs
from other circles in all sorts of ways, but not in this respect.

Having seen that the colloquial notion of trust is present and fulfills its ordinary func-
tion also inside the esoteric circle of neuroeconomics, we can now ask whether the trust
that neuroeconomists have stylized can travel outside that circle, into the wider landscape
surrounding it. With regard to this, it has been shown in chapter 6 that the trust of neu-
roeconomists has been exported to other esoteric circles—that it has proven its ability to
make the change from epistemic object to technical object. In its capacity of technical
object, trust as stylized in neuroeconomics is enrolled in investigations of many other epis-
temic things. In the context of social neuroscience these include social and emotional mat-
uration12 and reputation building.13 And in the context of neuropsychiatry these include
mental disorders such as social phobia, social anxiety disorder and autism.14

The travels of neuroeconomic trust beyond the confines of the esoteric circle that first
occasioned it becomes even more noteworthy if we consider that these need not take it
into another esoteric circle. Rather, such travels might also imply that the neuroeconomic
concept of trust starts circulating in the exoteric circle. If that were to happen, what would
that imply? If we think of one of the contexts often pointed at when describing the im-
portance of trust—the commercial relationship entertained between buyers and sellers—it
could mean that building on neuroeconomic insights regarding the role of oxytocin in
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trust, sellers would try and win their customer’s trust not by proving to be trustwor-
thy, but by having them inhale, unwittingly of course, airborne exogenously produced
oxytocin.15 Politicians, religious leaders or whoever else might want to do so, could do
something similar of course.

Indeed, there are already various (online) shops where one can purchase oxytocin sprays
and where it is promised that if you use these to spray oxytocin on your clothes, people
around you will have more trust in you.16 However, given what we know of how oxytocin
works when it is administered directly into the nostrils using a relatively high dosage,
there is little reason to think that this type of product will deliver on its promises. We have
more reason to think that this is a scam than we have for thinking it is a plausible way of
translating scientific results into a profitable business.

The fact that, as of today, neuroeconomic insights have been translated more into quackery
than into means of scientific management, of course, does not mean that it is impossible
that the successful export of the concept of trust as stylized in neuroeconomics could
supersede the colloquial notion of trust. And indeed, as can arguably be gathered from the
following excerpt, this is an issue people working in the social sciences consider:

Is neuroscience on the brink of becoming the new science of the social? Did
the science of the brain finally find the means to [prove] that sociality is
simply a matter of biological and chemical mechanisms in the brain? Or is
the current hype in so-called social neurosciences just another attempt to
reduce sociality to quantifiable mechanisms? (Matusall 2012)

This fragment is taken from the description of a session devoted to social neuroscience
held at a major quadrennial conference for science scholars. We see here that the organizer
and chair Svenja Matusall poses the question of whether the autonomy of social science is
being encroached upon by social neurosciences, of which neuroeconomics is of course a
paradigmatic case. But also, and more significantly, she asks whether social neuroscientists
can succeed in proving that sociality is different from what social scientists tend to believe
it is: “simply a matter of biological and chemical mechanisms in the brain.”

To tackle this issue, let us once again look at the ethnomethodological concept of trust
and juxtapose it with the neuroeconomic one. For ethnomethodology, of course, not only
articulates the colloquial concept of trust, it also in itself constitutes an academic field with
its own esoteric circle that carries its own style. Its articulation of the colloquial notion
of trust, in other words, simultaneously embodies, first, an outcome of research from the
confines of an esoteric circle and, second, something belonging to the everyday social life
that ethnomethodologists take as their object of research. The discussion above shows not
only that “trust” denotes rather different things in the stylizations of both parties, but also
that ethnomethodology and neuroeconomics represent conflicting views on how to study
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social reality—views implicated in seemingly diverging standpoints on what it means for
a phenomenon to be a “social” phenomenon in the first place. Thus we see that with the
genesis and development of neuroeconomics, age-old questions concerning the meaning of
“social” and the appropriate means of investigating this become topical again.

According to ethnomethodologists, social reality must be understood as a meaningful and
ordered reality in which humans always already find themselves living their lives. It con-
sists of rule-governed practices, one of the constitutive rules of which implicates that trust
is at the core of human sociality—if it were not for mutual trust, there would be no order
and hence no social phenomena for social scientists to engage with. In the view of neuroe-
conomists, in contrast, we are concerned with social reality simply insofar as people think
they are interacting with other people.

If, as Matusall hints, social neurosciences such as neuroeconomics would embody a rigor-
ous neuroreductionism, we could expect that, if the concept of trust we have become ac-
quainted with throughout this dissertation would manage to replace our colloquial concept
of trust, this would go hand in glove with a wholesale revision of our social ontology. How-
ever, my analysis suggests that, in asking her questions, Matusall raises a false dichotomy
between a social science according to which sociality cannot be reduced to biological and
chemical mechanisms, on the one hand, and a neuroscience, which is committed to such
reduction, on the other. As my stylistic analysis clarifies, neuroeconomics encompasses
much beyond neuroreductionism. Indeed, the horizontalist style neuroeconomists carry
implies that all sorts of essentialist renderings of human nature lose force, including the
one according to which human sociality can be reduced “to quantifiable mechanisms,” to
use Matusall’s words. For indeed, while individual areas of the brain are still often pin-
pointed as the mediator of particular traits, mental states or dispositions, even the analysis
of how trust is localized illustrates the importance of the many widely distributed centers
and relations that are involved in trust, and engages an understanding of a whole lot more
than only these areas taken individually. Today the brain is understood as a hugely complex
and ever-changing network. It has intricate, unavoidable and reciprocal connections via its
embodiment and via the senses to all sorts of things beyond itself and displays plasticity
throughout its life course, changing as it does in relation to the historically variable and
ever-changing (social) contexts in which people dwell. Whichever overly individualist and
reductionist assumptions are also assumed in the style of neuroeconomics, these should
not make us fear that neuroeconomics and its scientific kin will move us into a brave new
world. For if the image of the practice of neuroeconomics articulated here reveals one
thing, it is that neuroeconomics goes well beyond the neurobiological reductionism feared
by so many and admired by even more.





Notes

Chapter 1 Introduction

1. This section contains a narrative reconstruction of the experiment reported on in Baumgartner et al. (2008).

2. As we will see in chapter 6, this use of economics is comparable to how evolutionary theory is used in neuro-
economics as understood in this dissertation (and surely, the two sometimes go hand in hand with each other).

3. For this view of neuroscience, see, e.g., Glimcher (2011).

4. Deep brain stimulation is also used experimentally for such conditions as obesity, obsessive compulsive disor-
der, depression and various other disorders. See, e.g., Van Est et al. (2008) and Coenen et al. (2009) for reviews of
the technology and its present and potential future uses and its role in issues concerning human enhancement
(i.e., the use of technology to make man “better than normal”).

5. For this topic, see, e.g. Brenninkmeijer (2010).

6. See, e.g., Zeki (1999) for a paradigmatic example of neuroaesthetics, the journal Neuroethics for numerous
examples of neuroethics, Meynen (2013) and Wolf (2008) for instances of neurolaw, Carter and Fleshner (1995)
for neurosociology, Trimble (2007) for neurotheology and Lee et al. (2007) for neuromarketing.

7. More precisely, of course, interest is generally focused on the involvement of neurochemicals (such as serotonin,
testosterone, oxytocin, GABA (gamma-aminobutyric acid)) or distinct functional parts of the brain (such as
the amygdala, the prefrontal cortex or the insula) in all such powers, mental states and experiences.

8. The main author of the quotation of the epigraph, however, happens to be leading a firm called NeuroInsights,
a company that gives strategic advise to find investment opportunities in the market of neurotechnologies. See
www.neuroinsights.com.

9. See for instance Brancaccio (2001), Verhoeff (2012).

10. Or, just as relevant in the examples here mentioned, the parents of patients.

11. For an elaboration of this consideration, see, for instance, Hacking (1998).

12. Examples of popular science writing about neuroscience include Ariely (2008) on the neuroscience of decision
making; Westen (2007) about neuroscience and politics; Lamme (2010) on neuroscience and the problem of
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free will; Carter and Frith (2010) on the many deep insights neuroimaging has brought us (according to them).
The policy interest, for instance, shows from such initiatives as the “European Neuroscience and Society Net-
work” (ENSN), which ran from 2007 to 2012, and which was a project funded by the European Science Foun-
dation and aimed at the development of a better understanding of the ethical, social and legal implications
of the new brain sciences. For more information, see http://www.kcl.ac.uk/sspp/departments/sshm/
research/ensn/ENSN-About.aspx. Even more pertinently, the European Union (EU) technology assess-
ment institute Science and Technology Options Assessment (STOA), which reports to the European Parlia-
ment directly, as well as such national equivalents as the Rathenau Institute (the Netherlands) and the Institute
for Technology Assessment and Systems Analysis (ITAS; Germany), have likewise shown a great interest in
developments in neuroscience. For instance, see Raeymaekers et al. (2004), Van Est et al. (2008) and Coenen
et al. (2009)
More on these topics can for instance be found in Choudhury & Slaby (2012) and Rose & Abi-Rached (2013) .

13. This is an argument convincingly made by historian of science Fernando Vidal (2009). In chapter 3 I will discuss
this in greater detail, and will further substantiate it in chapters 4–7 further substantiate it.

14. Or, perhaps better, by taking up all neurosciences, with the neurosciences ranging from elemental subdisci-
plines concerned with ion channels, neurotransmitters and neurocellular mechanisms to the aforementioned
neuroscience of religion called neurotheology, with everything in between.

15. As in the sociology of expectations; see, e.g., Borup et al. (2006).

16. Thus, ethnomethodology is as good a representative as any of what can broadly be defined as “interpretative”
social science (cf. e.g. Wallace & Wolf (2006), Van El (2002).) and can thus legitimately be engaged here for my
purposes.
The wider category of interpretative social science, for instance, also includes (other) sociological work inspired
by phenomenology (such as Schutz (1932), Mead and Murphy (1932), Berger and Luckmann (1966) and Smith
(1987)), figurational sociology in the tradition of Norbert Elias (see e.g. Elias 1982) and, perhaps to a somewhat
lesser degree, Pierre Bourdieu’s sociology of habitus and field (Bourdieu 1977).
Obviously such generalizations and classifications are at the risk of unwarranted oversimplification. What
matters here, however, is that ethnomethodology can fulfill its role as an antithetical perspective relative to
that of neuroeconomics, and one that in all its specificity is nonetheless more than just a straw man.
Together the so-called interpretative social sciences are distinguished from more explanation-oriented social
scientific approaches, including for instance functionalism (Merton 1949, Parsons 1954) and the theory of
rational choice (Coleman 1990). The former have less explanatory ambitions and put considerably less emphasis
on the development of theories and nomological generalizations than do their counterparts. (Although, to be
sure, this contrast is less pronounced in the case of Bourdieu’s sociology for instance, since Bourdieu explicitly
aims to go beyond the dichotomy of explanation versus interpretation (see e.g. his (1977, 1990)). This accounts
for the existence of a distance between ethnomethodology, including its fellow interpretative social scientific
perspectives, on the one hand, and neuroeconomics, on the other—a distance which is arguably much smaller
in the case of those branches of the social sciences more aimed at theoretical explanation. For this reason, a
comparison between the neuroeconomics and the “explanatory sociology” of trust would be far from the point
of my dissertation.

17. For an introduction to ethnomethodology one can of course start with Garfinkel (1967), but its opaqueness
might lead one to start with Wallace & Wolf (2006, chapter 6) or, even somewhat more basic, the online re-
search methods tutorial by ethnomethodologist Wes Sharrock, from the University of Manchester: http://
www.methods.manchester.ac.uk/methods/ethnomethodology/index.shtml. Informative of some of
the distinctive traits of ethnomethodology is also Gellner (1975), a highly critical study of ethnomethodology.

http://www.kcl.ac.uk/sspp/departments/sshm/research/ensn/ENSN-About.aspx
http://www.kcl.ac.uk/sspp/departments/sshm/research/ensn/ENSN-About.aspx
http://www.methods.manchester.ac.uk/methods/ethnomethodology/index.shtml
http://www.methods.manchester.ac.uk/methods/ethnomethodology/index.shtml
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An elaborate and lucid survey of ethnomethodology is for instance given by Michael Lynch (1993).

18. The demand on ethnomethodologists to abstain from theorizing is rooted in and mimics the directive given
by phenomenologist philosopher Edmund Husserl to return to the things themselves (cf. Ruggerone 2013).
Husserl attempted to construct a transcendental foundation for an analysis of what he called the lifeworld (i.e.,
the intentional background to our actions and cognition, which is, as phenomenologists put it, always-already
pre-given). Only against the background of this lifeworld do our acts make sense, according to the Husserlian
scheme. As such, in Husserl’s philosophy the notion of the lifeworld helps account for the structure and
order members of a society experience. But, simultaneously, in Husserl’s view, this lifeworld can somehow be
scrutinized through the disciplined analysis of consciousness that phenomenological methods boil down to. In
the work of ethnomethodologists, an analogue of this is realized by asking subjects (very) basic questions in
order to raise into visibility the particularities of different practices.

19. Breaching experiments are sometimes also referred to as “tutorials” or “interventions” (see e.g. Watson 2009,
p.479).

20. Occasionally such breaching experiments have had very troubling effects on their subjects, who do not know
they are partaking in an experiment. A well-known case is that of a divorced mother who acted out the role of
the boarder with her children. Her children became extremely distressed, and it took more than a month for
them to trust her again (see Wallace & Wolf 2006, p.280). Wallace and Wolf also caution that today “according
to the Code of Ethics of the American Sociological Association, such conduct is no longer acceptable, [as
amongst other things today] the informed consent of the subject [is] required” (Ibid.).

21. The contrast is, of course, with activities undertaken by what ethnomethodologists call “analytic sociology.”

22. Moreover, such basic rules are, in turn, to be distinguished from “rules of preferred play” (see Garfinkel 1963,
p.192).

23. Also in functionalist sociology trust is sometimes conceptualized as somehow being basic to human social
behavior. This can be seen, for example, in the affinity between trust, as construed by Garfinkel and his eth-
nomethodologist colleagues and “shared normative expectations” as construed by Talcott Parsons (cf. Wallace
& Wolf 2006, p.280). It is very different, though, in Niklas Luhmann’s brand of functionalism. Luhmann has
(famously) described trust as fulfilling the function of reducing complexity “by going beyond available infor-
mation and generalizing expectations of behaviour” (Luhmann 1979, p.93).

24. See, e.g., Wittgenstein (1984, §§45, 78, 472) and Lagerspetz (1998, p.26).

25. According to this view, the knowledge of how the world is, is independent from the experimental systems, the-
ories, assumptions and research technologies through which all such knowledge is gained—independent, that is,
of styles and their characteristic active linkages. Philosophical convention has it that this view goes by the name
of scientific realism. However, in fact all orthodox positions in the philosophy of science share in some of its
most precious assumptions regarding the dichotomous relation between who knows and what is known—no
matter whether it is a species of Kantianism, empiricism or (critical) rationalism. For a more extensive discus-
sion of this issue see, e.g., Rorty (1979a) and Latour (1999b). Both in their own way and on their own terms
offer a pragmatist alternative to this scheme, as is also done here. Latour more than Rorty, however, tries to for-
mulate his (pragmatist) alternative to standard theories of knowledge, of science and of the relationship between
science and its objects in such a way as to facilitate the installment of an “empirical-philosophical” research pro-
gram, in which history of science, “associology” of science and philosophy of science all fit together—much
like the view of Fleck that I build on in this dissertation. See, e.g., Latour (2008) for his view on the intimate
relation between Fleck’s philosophy and his own.
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26. And in the view of all the other scholars—philosophers, sociologists, anthropologists, and so on—who have
since taken a comparable interest in concrete scientific practices rather than in some abstract “mechanics of
ideas” deprived of any relations to the material, social and technological realities in which ideas are anchored.
Think, for instance, of members of the “strong programme” in the sociology of scientific knowledge (Barry
Barnes, David Bloor), proponents of actor network theory (ANT; Michel Callon, John Law and Bruno La-
tour), and all those less easily classifiable practitioners of Science and Technology Studies or History, Philosophy
and Sociology of Science (such as Steve Shapin, Simon Schaffer, Andy Pickering, Edwin Hutchins, Ian Hacking,
Arnold Davidson, Nikolas Rose and Steve Woolgar).
To some extent, then, when I use the word “Fleckian” as an attributive adjunct in this dissertation, it is, in
fact, not extravagantly restrictive. Today, many basic insights of Fleck’s have been incorporated in this type of
work, and in the present context I consider the internal differences between all such views subordinate to their
shared distance from the “standard view” in the philosophy of science, as I have briefly described—substantial
as these differences might be (see e.g. Collins & Yearly 1992, Callon & Latour 1992, Bloor 1999, Latour 1999a,
Kusch 2002b).

27. See, e.g., Shapin and Schaffer (1985), Latour (1987).

28. For the sake of simplicity I here treat Paul and Patricia Churchland as if they were one person—or better, as
if they were one philosopher, representative of one view. This might be unfair in some respects, but given the
context in which their philosophy is discussed in this chapter, I judged this to be one of those times when it is
permissible to grant simplicity priority over the sensibility for nuances. Given that the Churchlands themselves
do not always know who is responsible for which of their thoughts, this indeed seems to be a permissible move.

29. Or, in some circles, infamous. See, e.g., Bennett and Hacker (2003).

30. It deserves to be noted that, also in Churchland’s view, oxytocin and trust are crucial for understanding moral-
ity, but not sufficient all by themselves (see e.g. Churchland 2011, p.81).

31. Churchland takes Christine Korsgaard as a paradigmatic example in this respect (see Churchland 2011, p.26).

32. See, for instance, Churchland (1991), Churchland (2002) and Churchland (2012).

33. Hacker is (co-)author of an extremely detailed four-part commentary on Wittgenstein’s Philosophical Investiga-
tions (1953) and an acknowledged proponent of his philosophy. See Baker and Hacker (1985), Hacker (2000),
Hacker (1990) and Baker and Hacker (2005).

34. For the most extensive systematic discussion of this, see Bennett and Hacker(2003, chapter 3). As they acknowl-
edge themselves, the mereological fallacy is not strictly speaking a fallacy (Bennett & Hacker 2003, footnote 13,
p.73). Fallacies are failures in reasoning, whereas what Bennett and Hacker call the mereological fallacy consists
merely of the wrongheaded application of predicates to parts of an animal when it only makes sense to apply
those predicates to the whole animal. They make a case, however, that what they call the mereological fallacy
plays a crucial role when it comes to a lot of the invalid reasoning found in the neurosciences.

35. Sometimes they call it connective analysis, in reference to P.F. Strawson’s Analysis and Metaphysics (1992); see
e.g. Bennett and Hacker (2003, p.378).

36. No doubt Churchland would consider this an excellent example of an uninformed view at risk of boiling down
to nothing but opinion.

37. For this reason, philosopher Daniel Dennett has reproached Bennett and Hacker for engaging in what he calls
“naive aprioristic autoanthropology” (Dennett 2007, p.203).
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38. Neuroethics, as so often with things neuro-, has two meanings. The notion is used to refer both the ethics
of neuroscientific practice and its (clinical and other) implications, and to the neuroscience of moral decision
making and other ethical topics. The form discussed here obviously belongs to the first interpretation.

39. Baron-Cohen’s view on sex differences in the brain has everything to do with his view on autism, since accord-
ing to him, autism springs from having an “extreme male brain,”—straightforwardly dubbed the extreme male
brain theory of autism (see e.g. Baron-Cohen 2002, Baron-Cohen 2004).

40. Hacking (1998) for example observed this to be the case with people diagnosed as “mad travelers” (i.e., people
suffering from the psychiatric disorder of “ambulatory automatism” or “dissociative fugue”).

41. One specific form such a feedback loop can take, of course, is that of the self-fulfilling prophecy. Under the
label of “performativity studies,” this and other types of interference with the world that science purportedly
describes, has been actively discussed in recent years in the context of the philosophy (and sociology) of eco-
nomics (see e.g. Callon 1998, MacKenzie 2006, MacKenzie et al. 2007). This line of work is inspired by the idea
of performative language developed by John Langshaw Austin (1962), namely, the idea that we use language
not merely to represent states of affairs but that, in using language we sometimes also change states of affairs, or
bring them about. A simple example is given with the situation in which a boat is baptized or a couple declared
married: in such cases the words, if they are spoken by the right person under the right conditions (i.e., if
all felicity conditions are met), alter the world in accordance to the formulation used. It has been argued that
science provides examples of the same mechanism. For a taxonomy of ways in which science might “perform”
reality rather than simply describe it, see (MacKenzie 2007, p.55).

Chapter 2 Outline of a Fleckian philosophy of (neuro-)science

1. See e.g. Chang (2004), Daston and Galison (2007), Hacking (1999), Kusch (1995), Latour (1987), Pickering
(1995), Rheinberger (1997) and Shapin and Schaffer (1985).

2. As acknowledged by Kuhn himself (see Kuhn 1996, p.ix).

3. For a more thorough examination of Fleck’s relation to recent STS and philosophy of science—with which I
do not necessarily always agree—see, e.g., Van den Belt (1997) and Fagan (2009).

4. This issue clearly relates to the symmetry principle that was explicitly elaborated by later STS scholars such as
David Bloor (see, especially, his (1976)) and, in a more radical form, Michel Callon and Bruno Latour (1992),
but which is certainly already implicitly active in Fleck’s (1979) work.

5. He worked here with a group of people of various nationalities and under the direction of a scientifically
illiterate German. For more biographical information on Fleck, see e.g. Sady (2012), Schnelle (1986) and Trenn
(1979).

6. These early articles, as well as later ones, are all translated into English. They are collected in Cohen and
Schnelle (1986).

7. Among the winners of the prize are for example Marion Fourcade (2011), Philip Mirowski (2006), Randall
Collins (2002), Theodore Porter (1997), Steven Shapin (1996) and Donald MacKenzie (1994). See http://
www.4sonline.org/prizes/fleck/.

8. For an extensive argument against “the search for precursors” when working in history and philosophy of sci-

http://www.4sonline.org/prizes/fleck/
http://www.4sonline.org/prizes/fleck/
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ence, see, e.g., Georges Canguilhem (2000, chapter 3), in which Canguilhem builds on arguments by Alexandre
Koyré.

9. This most certainly applies to the English speaking world. Kuhn’s Structure of Scientific Revolutions was origi-
nally published in the same year Michel Foucault’s Madness and Civilization (1989) came out in France. More-
over, Foucault can be called heir to Gaston Bachelard (see, e.g., Bachelard 2002, originally published 1938) and
Canguilhem (see, e.g., Canguilhem 1991, originally published 1943), who by that time had been conducting,
each in their own peculiar way, historical-philosophical studies of science in France for some decades.

10. Also the continuing efforts of Thadeus Trenn with the help of Robert K. Merton, among others, cannot be
underestimated in this context. See Trenn (1979).

11. See, e.g., Fagan (2009), Latour (2008), Hacking (1999), Rose and Abi-Rached (2013), Roepstorff (2002), Sis-
mondo (2004) and Vrecko (2010).

12. To be sure, this is an idealized account of events. It is self-consciously written in a somewhat teleological
fashion, and I have ignored, for the sake of clarity that the discovery of Treponema pallidum, as Van den Belt
relates, did not put a stop to all controversy regarding the definition of syphilis.

13. Additionally, syphilis infection can also be spread through blood transfusions.

14. As Ilana Löwy has convincingly argued, in the end this helped weaken the link between the Wassermann
reaction and syphilis (see Löwy 2004).

15. We can infer from this that Fleck understood his own endeavor to be of an epistemological nature. However,
it remains to be seen whether “epistemology” is indeed a convenient label for it. The main problem with clas-
sifying Fleck’s endeavor—or Fleckian endeavors more generally—as epistemological, is that this classification
undoubtedly brings with it a host of expectations and assumptions regarding the relevant problems and the
possible solutions to those problems. As I will discuss, these expectations and assumptions tend to be beside
the point.

16. I write “more obviously empirical” rather than contrasting Wittgenstein’s philosophical method, as entirely
non empirical, with that of Fleck, as entirely empirical. The reason for this is that, even though many of the
language games discussed by Wittgenstein are best thought of as thought experiments, the ensuing analyses of
them by Wittgenstein can nonetheless be said to be empirical in as much as they are somehow driven by the
idea that they allow one to analyze ordinary language use. Analyzing ordinary language use sounds very much
like an empirical endeavor—at least it does so to me.

17. My reconstruction of Fleck’s argument regarding the development of conceptions of syphilis has benefited
from, especially, chapter 3 of Van den Belt (1997).

18. The so-called rationality debate in philosophy, in part, ensued from this and in part hooked onto it (see, e.g.,
Hacking 1983, Introduction).

19. Kuhn played a major role in the emergence of an audience for Fleck’s work. In the preface to his (1970) book,
Kuhn mentions Fleck’s book as one of a handful of works that have seriously influenced his view on science,
together with, for example, that of Wittgenstein, Quine, Benjamin Whorf and Jean Piaget. Moreover, once
Kuhn read Fleck’s work, he began pressing for an English translation, which was finally published in 1979
(Kuhn 1979, p.vii).

20. Fleck is less than crystal clear in this regard, as he describes the ethical-mystical and the empirical-therapeutic
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both as mutually contradictory and as eventually becoming amalgamated (1979, pp.5, 8-9). This amalgamation
occurred because, in Fleck’s words, ‘[t]heoretical and practical elements, the a priori and the purely empirical,
mingled with one another according to the rules not of logic by of psychology’ (1979, p.5). Later on in his
text, we learn that when Fleck mentions psychology, this tends to concern phenomena that would nowadays
be considered objects of social psychology or sociology, rather than that of individual psychology.
Based on Van den Belt’s (1997, p.60) assessment of this part of Fleck’s narrative, I take it that Fleck’s emphasis
on the contrast between these two conceptions cannot be sustained. If anything, these two conceptions appear
to follow from diverse emphases within one style of thought.

21. In their (1990) article, Van den Belt and Gremmen make a convincing case that this constitutes an oversimpli-
fication of the history of syphilology, since it excludes many other pathogenetic ideas and cannot account for
a host of (nineteenth century) contributions to syphilology that had a large role in the articulation of syphilis’
clinical picture. See also Van den Belt (1997, pp.61-2).

22. This conception was clearly still very much alive and well into the twentieth century. See, e.g. Robert White
(2000) on the infamous Tuskegee study of untreated syphilis—unarguably one of the best-known instances of
ethically dubious medical research.

23. It might be thought that Fleck takes a characteristically Kantian turn here, with the idea that for knowledge to
be possible in the first place, not only objects of knowledge but also active subjects are required. However, the
resemblance proves to be very superficial, if one cares to take a better look at Fleck’s conception of knowledge.
Such must become clear in the main text, of course, but let me also here express briefly why Fleck’s view of
knowledge is in fact so profoundly un-Kantian. For Kantians, what or who is the knowing subject is given,
a priori, and what this actively brings are forms of our understanding or perception. Neo-Kantians of many
shades have historicized or otherwise relativized the universality of said categories. But it is also crucial to the
Kantian picture that there is a realm of so-called Dinge an sich that guarantees at least some stability. In Fleck’s
view, not only is there a historical and dynamical dimension to the so-called active part of the story, the same
holds for the passive part of the story too. See Fleck (1979, p28) for an explicit rebuttal of Kantianism.

24. Again, this is of course a point of view that is well comparable to that of such diverse philosophers as Bruno
Latour (1999b), Nelson Goodman (1978), Richard Rorty (1979b) and Ludwig Wittgenstein (1953), all of whom
lean toward pragmatism. To be sure, I here use the label “pragmatist” liberally to encompass a variety of
authors who share some basic convictions regarding the centrality of practical usefulness as desideratum for
the value of, for example, theoretical constructs (such as “syphilis” or, for that matter, “Dinge an sich”). What
the authors here gathered together under the label of pragmatism, can also be said to share is what one could
call a “nominalist inclination.” For more on this issue, see Hacking (1999).

25. And indeed, this definition allows for such collectives to exist outside the context of science. As Fleck remarks
upon, there are also thought collectives that concern themselves with, for instance, religion or fashion.

26. See Fleck (1979, p.65) for a clear statement on the relation between individual, collective and fact. This relation
is one of the key features of Fleck’s work which Melinda Fagan draws attention to. In this way, she has argued
that Fleck’s epistemology is “not collectivist in the sense that groups are epistemically prior to individual
agents. It is, rather, a ‘multi-level’ epistemology, involving both individuals and groups. [. . . ] The constraining
collective and interacting individuals are interdependent; their mutual support drives ongoing inquiry within
a thought style” (Fagan 2009, p.273).

27. Again, this is the case not just when it comes to scientific thought collectives, but also, for example, when it
comes to religion or fashion.
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28. To borrow a phrase from Shapin and Schaffer (1985).

29. Once more we find something here with which Fleck anticipated later twentieth century science studies,
namely, work on textual, literary or rhetorical aspects of science. See for instance Latour and Woolgar (1979),
Shapin and Schaffer (1985).
All (neuro-)scientists are conscious of the importance of literary conventions to some extent, even though they
are made usually explicit only in the context of training (PhD) students to become scientists themselves. A
funny exception is provided by eminent neuroscientist Chris Frith, who writes about this theme:

Writing scientific papers is rather like writing poetry in an ancient verse form. Everything you
want to say has to be forced into predetermined sections: introduction, method, results, dis-
cussion. You must never say ‘I,’ and the passive tense is preferred. Inevitably all the interesting
things get left out. (Frith 2007, p.74).

To be sure, Frith (2007) is no academic article, but a quasi-popular book presenting Frith’s more philosophical
interpretation of what the neurosciences have taught us.

30. For a comparable interpretation of Fleck’s notion of style, see, e.g., Rheinberger (2010b). Rheinberger has
argued that the smallest relevant unit of scientific research to focus on is that of the experimental system
(Rheinberger 1997), and that these, in turn, are the embodiment of thought styles (Rheinberger 2010b, p.31).
And indeed, as elements constitutive of experimental systems, Rheinberger produces an almost identical list—
even though it is formulated differently.

31. Fleck explicitly mentions that the “introduction of the alcoholic extract was an active element. Its utility,
however, is an inevitable outcome and a passive element with respect to this isolated act of cognition” (Fleck
1979, p.79).

32. A very suggestive reading of Fleck along roughly equivalent lines is given in Latour (2008).

33. See also, e.g., Fleck (1979, p.28) and Latour (2008, 92-93).

34. See also Kimsma (1990).

35. If not per se than at least de facto.

36. One obvious reason for why this comparison has been made concerns Kuhn’s explicit acknowledgement of the
influence Fleck had on the development of his own thoughts on science, of course. For such comparisons, see,
e.g., Babich (2003), Braunstein (2003), Smith (2000) and Wittich (1986).

37. See, e.g., Kusch (2010, p.169-170).

38. To repeat, Rheinberger calls experimental systems the embodiment of styles. By stripping the qualification
“thought” from Fleck’s concept of thought style, I have likewise attempted to turn to a more obviously material
conception of science.

39. See, e.g., Constantine and Jerman (2007) and De Kok et al. (2008).

40. Another good example, though arguably more complex, is provided by Rheinberger’s primary focus in his
(1997) book—transfer RNA. Rheinberger first recounts the winding road along which this could become an
epistemic object in itself, and subsequently, how its stabilization made research into protein synthesis possible.
Along the way, transfer RNA was transformed from an epistemic thing into a technical thing.
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Chapter 3 Genesis and development of localizationism

1. To be sure, it is of course possible—and recommendable—to also provide comparable genealogies of the other
ingredients of the style of neuroeconomics. This could entail tracing the assumptions underlying the economic
paradigm of rational choice to its prescientific formulation in Thomas Hobbes’ philosophical anthropology or
those of evolution to ideas relating to “the great chain of being.” Because, however, this dissertation is intended,
first and foremost, as an exercise in the philosophy of neuroeconomics as a subbranch of neuroscience, such
genealogy is only undertaken with regard to functional localizationism and its contemporary instantiation in
fMRI.

2. This figure is reproduced from McCabe and Castel (2008).

3. Among the sources I draw upon heavily are Beaulieu (2002), Bennett and Hacker (2008), Choudhury and Slaby
(2012), Dumit (2004), Kevles (1997), Roepstorff (2002), Rose and Abi-Rached (2013), Star (1989), Vidal (2009)
and Van Wyhe (2004).

4. For a relatively technical introduction to the application of the dynamical systems, or self-organization ap-
proach, to the brain, see Kelso (1995). Much less technical but also congenial to this approach is the influential
Varela et al. (1993).

5. The name phrenology is not the name Gall himself used for his endeavor. Rather, he called it “Schädellehre”
or “organology.” According to historian of science John Van Wyhe, it was the English naturalist and physician
Thomas Ignatius Maria Forster who coined the term phrenology (Van Wyhe 2002, p.22), but others think the
American psychiatrist Benjamin Rush did so (Rose & Abi-Rached 2013, p.249, n.15).

6. Van Whye mapped all of Gall’s travels from 1805 to 1807 (see Van Wyhe 2002, p.28).

7. See, e.g., Fleck (1979), Foucault (2002) and Latour (1987) for various arguments supporting similar ideas, as
those expressed here, concerning the contingencies involved in the relationships any fact or truth has with its
past.

8. Compare for instance the “first principle” Latour formulates in his Science in Action (1987, p.259).

9. Where “neuroscientific research” is taken to also encompass psychiatric and neuropsychopharmacological re-
search.

10. In the historical introduction of their (2003) book, Bennett and Hacker offer a comparable analysis, be it in
slightly different terms and with Descartes rather than Locke as main character, and compare also Bos (2013).

11. Of course, differences between the philosophies of science by Bachelard and Fleck can also be discerned. For
instance, Bachelard held on to an image of philosophy of science as an explicitly therapeutic and, hence, nor-
mative endeavor. Fleck’s philosophy of science, on the other hand, is less demanding in this respect. In the
present dissertation I not only make an inventory of active and passive linkages, but also (sometimes) check
active linkages for strength. This is something Fleck’s scheme allows, but does not demand.

12. For some of the many sources concerning these topics, see, e.g., Gould (1996), Turner (1978), Young (1985),
Shapin (1979a), Shapin (1979b), Smith (1998), Van Wyhe (2004) and Winter (1998).

13. The metaphor of the mangle, even if used slightly differently here, is of course owed to Pickering (1995).

14. Or sometimes even the nervous system as a whole.
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15. See also Young (1970, p.134).

16. See also for example Finger (1994, p.37), Hergenhahn (2009, p.249) and Young (1970, p.135).

17. Even though it took some fifty years to move from Fritsch and Hitzig’s 1870 findings to Hans Berger’s “dis-
covery” of EEG in 1929, together with, e.g., David Ferrier’s work on the brain’s electrophysiology (which I
will discuss presently), their results cannot be seen other than as a facilitating move in relation to the latter. For
histories of EEG, see, e.g., Borck (2006), Borck (2008) and Brazier (1961).

18. For some relevant histories, all focusing on slightly different issues, see Berrios and Marková (2002), Rose and
Abi-Rached (2013), Star (1989) and Young (1970).

19. The somaticist psychiatrists were those who, in opposition to Romantics in psychiatry (whose point of de-
parture was the “subjective” state of the mentally ill), embraced clinical observation, “rational classification”
of mental diseases and, whenever possible, localization of the lesions in the brain that were assumed to be
underlying such illnesses (see Yudofsky 1995).

20. For more details, especially with regard to the interconnections of the history of localizationism with the
history of (neuro-)psychiatry, see, e.g., Berrios and Marková (2002).

21. See, e.g., Gazzaniga et al. (2009), Clarke and Jacyna (1987), De Rijcke (2010, chapter 3), Finger (1994, pp.43-48)
and Jones (1999) for more on Golgi and Ramón y Cajal and the controversy they were implicated in.

22. Ramón y Cajal did not himself invent the name neuron to refer to the discrete entities that he claimed made
up the brain. It is a matter of historical dispute whether this was done by Alex Hill or Wilhelm Waldeyer, but
in any case the term neuron first appeared in the 1890s in a paper by summarizing Ramón y Cajal’s findings
(see Rose & Abi-Rached 2013, p.32).

23. The history of the neuron doctrine in fact involves many more events and names, of course. Jan Evangelista
Purkinje (1787–1869) and Theodor Schwann (1810–1882) are but two of these.

24. Or, as Star calls it: diffusionism (see Star 1989).

25. Or, to take recourse to another symbolic landmark, until 1961 (in this I follow Rose and Abi-Rached (2010)
and (2013)).

26. See also Rose and Abi-Rached (2013, chapter 1).

27. This no doubt goes back to earlier work by Rose concerning the life sciences, in which Rose likewise charac-
terizes contemporary life science in terms of a characteristic molecular gaze (see Rose 2007).

28. On the contrary, it resembles closely the somewhat more specific list of stylistic elements of neuroeconomics
drawn up in chapter 6.

29. Which is how Nikolas Rose often formulates today’s materialist consensus (see e.g. Rose & Abi-Rached 2013,
p.8).

30. There are famous stories about chairs flying into the “tunnels” of MRI scanners, and there is one notorious
story of a six-year-old boy who was fatally hit by an oxygen canister flying into the cylinder while he was in
there for a medical examination.
A report on the death of this patient can be found here: http://abcnews.go.com/US/story?id=92745&page=
1#.UVihtr_aS5A. Many images of objects that flew into fMRI scanners can be found on the website http:

http://abcnews.go.com/US/story?id=92745&page=1#.UVihtr_aS5A
http://abcnews.go.com/US/story?id=92745&page=1#.UVihtr_aS5A
http://www.simplyphysics.com/flying_objects.html
http://www.simplyphysics.com/flying_objects.html


Notes | 203

//www.simplyphysics.com/flying_objects.html.

31. The strength of the magnetic field of the earth ranges from 25 to 65 µT.

32. Using liquid helium to give the coils superconducting properties comes with its own specific hazards, par-
ticularly that of “quenches”. A quench can occur due to a malfunction somewhere in the equipment or due
to extreme disturbances of magnetic or vibrational nature, and when this happens the helium starts the boil
rapidly. Helium boils at 4.2◦ Kelvin, or -268,95◦ Celsius.

33. The data concerning energy consumption are likely to be fairly low estimates, since they come from the web-
site of one of the bigger producers of fMRI scanners, Siemens. The data concern one of their MR scanners,
the Magnetom Avanto. See http://www.siemens.com/innovation/en/publikationen/publications_
pof/pof_fall_2007/materials_for_the_environment/energy_demand.htm. For calculating the annual
costs of the energy consumption mentioned, I have used the energy prices given by Milieu Centraal, a Dutch
NGO whose aim is to inform the general public about energy issues and the environmental impact of energy
consumption. See http://www.milieucentraal.nl/themas/energie-besparen/energieprijzen (last
checked on March 31, 2013).

34. This specifically concerns the hydrogen isotope called protium, or 1H, which contains only one proton and
no neutrons. This is the most prevalent of hydrogen isotopes.

35. Only in Europe, where NMR is still sometimes used as an alternative, did some people find it mere silliness to
change the name (see Joyce 2008, p.42, note 5).

36. See, e.g., Rose and Abi-Rached (2013, p.73).

37. For this reason fMRI images have been described as providing a sort of “cyborg visuality” (Prasad 2005),
crossing as they do such taken-for-granted boundaries between what is material and living, artificial and natural,
technologically mediated and immediately present (cf. Haraway 1991).

38. Joyce (2008) gives a detailed history of the race to be first in developing medically applicable (f)MRI, including
various patents got in attempts at reaching that goal and the economic motivation behind it. Attention is also
directed to the development of the mathematics mobilized in order to visually represent NMR data.

39. Names associated with these developments include those of astronomer Ronald Bracewell, medical doctor
William Oldendorf and nuclear physicist Alan Cormack.

40. Raymond Damadian, together with Paul Lauterbur and Peter Mansfield, is one of the protagonists in the
famous priority dispute concerning the invention of MRI. Damadian was the first to build a full-body MRI
scanner and was perhaps the first to have a vision of MRI’s (medical) potential that closely resembles what MRI
has turned out to mean, scientifically, medically and culturally. But whereas Lauterbur and Mansfield earned a
Nobel Prize in medicine for their contributions to the development of the technology, Damadian, to his regret
and anger, was not honored in the same way. See, e.g., Prasad (2007) for a thorough analysis of this priority
dispute and the significance of it for our understanding of what “inventions” are and how they relate to the
distributed techno-scientific practices which their ascription is contingent upon.

Chapter 4 Neuroeconomics ascending, a collective assembled

1. It is assumed that the conditions of possibility of a much larger and more significant number of changes in

http://www.simplyphysics.com/flying_objects.html
http://www.simplyphysics.com/flying_objects.html
http://www.siemens.com/innovation/en/publikationen/publications_pof/pof_fall_2007/materials_for_the_environment/energy_demand.htm
http://www.siemens.com/innovation/en/publikationen/publications_pof/pof_fall_2007/materials_for_the_environment/energy_demand.htm
http://www.milieucentraal.nl/themas/energie-besparen/energieprijzen
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today’s “social ontology” are being uncovered, given that the neuroeconomic investigation of trust constitutes
merely one case in a whole range of cases in social neuroscience.

2. As noted before, the diversity of “literary genres” relating to science—from laboratory notes to peer-reviewed
articles, from disciplinary histories to popular science accounts or high school books—has received quite some
attention from those in the disciplines of history, philosophy and sociology of science (see e.g. Kuhn (1970),
Latour and Woolgar (1979), Shapin and Schaffer (1985)).

3. For a reprint, see Kuhn (1977).

4. See, e.g., Bourdieu (2004), Collins (1985), Latour and Woolgar (1979) and Shapin and Schaffer (1985). Surely,
there exist alternative routes to the esoteric circles of any of the sciences than that of following the standard
curricula and exams of university training programs, but they all demand that proof of one’s scientific credibil-
ity is shown—scientific capital has to be accumulated, to put it in sociological terms owing to Pierre Bourdieu
(2004, chapter 2).

5. Or perhaps better, since what counts as statistically significant differs from field to field, statistical skills which
allow scientists to check the calculations.

6. In later work (e.g. Collins & Evans 2007) they have gone on to test this experimentally—and with success.

7. See also, e.g., Fagan (2009).

8. Complementary explanations of this are easily thought of, of course. For example, these journals play an
important role in the general public relations of the scientific “form of life,” and are the ultimate source for
science popularizers.

9. Covered, respectively, by the Journal of Enzyme Inhibition and Medicinal Chemistry and Molecular and Cellular
Neuroscience.

10. Paul Glimcher is also author of two voluminous books on neuroeconomics (Glimcher 2003, Glimcher 2011),
the first of which deals extensively with its (alleged) history. To a large extent this 300+ page history of neuro-
economics overlaps with the brief history presented later (Glimcher et al. 2009b).

11. Glimcher et al. confuse the name of the most well-known essay included in the book with the title of the book
itself, calling the book The Methodology of Positive Economics.

12. For this, Friedman has been called the “as-if economist”; see
http://www.opendemocracy.net/globalization-vision_reflections/friedman_4132.jsp.

13. Leonard Savage is one of the most famous proponents of subjective expected utility theory.

14. This is called the “anchor” in the theory of heuristics.

15. Behavioral economics became rather successful in the last two to three decades, in which the measures of success
include not only obvious scientometric data such as numbers of publications, establishments of professional
organizations, dedicated journals and conferences, (academic) prizes and the like, but also political influence.
To illustrate this consider that Cass Sunstein, pioneer in behavior economics, is one of the chief advisors of the
Obama administration (see http://www.independent.co.uk/news/uk/politics/first-obama-now-cameron-

embraces-nudge-theory-2050127.html). Sunstein, together with Richard Thaler, authored the very influential
book Nudge (2009). In the Netherlands, Nudge has been taken up seriously in a number of studies by the
Scientific Council for Government Policy (WRR) (see Tiemeijer et al. (2009) and Tiemeijer (2011)).

http://www.opendemocracy.net/globalization-vision_reflections/friedman_4132.jsp
http://www.independent.co.uk/news/uk/politics/first-obama-now-cameron-
embraces-nudge-theory-2050127.html
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16. Such reference to Smith as we find here is not an isolated case. It can also be found, for instance, in Park and
Zak’s work (2007). Smith, to be sure, is one of those figures anyone who does economics must count as his or
her obvious predecessor.

17. See also, e.g., Matusall et al. (2011) and Rose and Abi-Rached (2013).

18. As is clear from chapter 3, much more can be said about Ferrier’s role in the development of neuroscience.

19. For the notion of obligatory points of passage, see Callon (1986).

20. See Macmillan (2000) for both a detailed account of the case of Phineas Gage and, even more extensively,
analyses of many other such stories and their mutual inconsistencies.

21. Often simply called the Nobel Prize in Economics, although Alfred Nobel did not install this particular prize;
he reserved the title of Nobel Prize only for outstanding achievements in physics, chemistry, physiology or
medicine, literature and the promotion of peace.

22. It can be debated whether Kosfeld et al.’s (2005) article actually presents the first study in which behavioral eco-
nomics partnered up with neuroendocrinology, as has also been stated by Miller (2013). In 2004, for example,
Zak, Kurzban & Matzner had already published their work on the neurobiology of trust (2004).

23. Which closely resembles, of course, Latour’s “first principle” in his Science in Action (see Latour 1987, p.259).

24. No one made this clearer than Latour, who made it his first principle of what would later come to be known
as actor network theory (see Latour 1987, p.259). It is, however, also a crucial upshot of what I consider to
be the philosophical core of the so-called strong programme in the sociology of scientific knowledge (see e.g.
Bloor 1976), namely finitism. Finitism and its consequences for thinking about science, knowledge, reality and
objectivity, is probably best articulated by Martin Kusch (2002a).

25. Or at least, that is what it clearly aims for. As with everything, whether it succeeds in achieving this is in the
hands of others, and it is still too early to evaluate this.

26. Note the similarity of Fleck’s talk of circles of scientists and nonscientists with decreasing expertise and capa-
bilities of making judgments with that of Collins and Evans (2002).

27. See http://www.nature.com/nature/authors/gta/others.html#newsandviews. Last checked 7 Septem-
ber 2011.

28. Strikingly, almost a duplicate of this picture accompanies an article by Michael Kosfeld. This is a somewhat
popularizing article named “Trust in the Brain,” published in a “Science & Society” special issue of EMBO
Reports (see Kosfeld 2007).

29. As for the latter step, this is not discussed in more detail by Damasio but is based on studies suggesting that
overcoming avoidance is associated with activation of brain areas involved in processing rewards such as the
nucleus accumbens (see, e.g., Young et al. (2001a), Insel and Shapiro (1992a) and Kosfeld et al. (2005)).

30. Not named here as such by Damasio.

31. Discriminating between social and nonsocial behavior and, accordingly, between having subjects do “theory-
of-mind processing” or not is a standard ingredient in psychology and in cognitive and social neuroscience.

32. Compare with Latour and Woolgar (1979) on the different modalities statements can go through, from being

http://www.nature.com/nature/authors/gta/others.html#newsandviews
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too implausible to consider as a candidate for truth to being obvious beyond rational discussion.

Chapter 5 Passive connections created: Neuroeconomic facts about trust

1. There are other strands of research fitting the description of “localizing trust” than those discussed in this
chapter. In addition to what I discuss, the effort to localize trust can also concern experiments in which experi-
mental subjects have to judge faces they are shown to be trustworthy or not while their brains are scanned (see
Todorov 2008).

2. And in contrast to, for example, such more “basic” fields of research as molecular or cellular neuroscience.

3. In the context of the neuroeconomics of trust, oxytocin has a monopoly on researcher’s attention. Other
neurochemicals (including neurotransmitters such as GABA, serotonin and dopamine and hormones such as
testosteron) may, of course, be shown to be involved in other aspects of the strategic social interaction that
neuroeconomists are interested in.

4. Coverage includes The New York Times, The Guardian, De Standaard, CNN, FOX News and many more. For
a complete overview, see http://www.neuroeconomicstudies.org/press/print. In addition, there are
Zak’s TED Talks (see http://www.ted.com/talks/paul_zak_trust_morality_and_oxytocin.html and
http://youtu.be/1Rp-eaId3b0).

5. More recently, this view has been corroborated by Koscik and Tranel (2011).

6. The caudate nucleus is a medial part of the striatum.

7. It is beyond the scope of this work to go into this in more detail, but see, e.g., Friston (2010) and Clark (2013).

8. Following the work of Harsanyi, Bayesianism is also a standard ingredient of contemporary game theory.
Colman succinctly summarizes this: “In Bayesian game theory [. . . ], expected utilities are based on subjective
probabilities rather than objective relative frequencies, and what is maximized is subjective expected utility
(SEU). In SEU theory, utilities obey the axioms formulated by Savage (1954) or one of the alternative axiom
systems that have been proposed. Savage built on the axioms of von Neumann and Morgenstern (1947), who
introduced the independence principle, and Ramsey (1931), who showed how to define subjective probabilities
in terms of preferences among gambles. Rational decisions are those that maximize EU, whether objective or
subjective.” (2003, p.141)

9. For this use of the word “modality,” see Latour and Woolgar (1979).

10. This, again, obviously conflicts with the idea of the Bayesian brain.

11. For more on reputation building, see, e.g., Fehr and Knoch (2009), who argued that the ability to build a
reputation crucially involves a well-functioning PFC.

12. See, e.g. ,Gazzaniga et al. (2009, chapter 3).

13. A “less rich” interpretation of behaviorally similar experiments, but without neuroscientific “addition,” is given
in Houser et al. (2010b).

14. By now, McCabe et al. (2001) is a common reference point both in the context of the neuroeconomic investi-
gation of decision making as well as in the broader field of social neuroscience.

http://www.neuroeconomicstudies.org/press/print
http://www.ted.com/talks/paul_zak_trust_morality_and_oxytocin.html
http://youtu.be/1Rp-eaId3b0
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15. And of “normal science” generally, of course.

16. Which is established in, for instance, Powell & Rorie (1967).

17. Also McCabe et al. pointed out the fact that the cooperative strategy involves overcoming a “desire for im-
mediate gratification in favor of greater but postponed gains from mutual cooperation” (McCabe et al. 2001,
p.11832).

Chapter 6 Inspecting the piles in the swamp: Active linkages engaged in
the neuroeconomics of trust

1. Among the references concerning research on oxytocin in neuroeconomics articles, there are publications in
such esoteric journals as Psychoneuroendocrinology (e.g. Insel & Shapiro 1992b) as well as publications in more
mainstream journals such as PNAS (e.g. Carter 1998). For instance, Insel and Shapiro (1992b) review literature
regarding the role of oxytocin and vasopressin in bonding, and in the neuroendocrinological literature these
peptides tend to be discussed together. Vasopressin and oxytocin are very similar in both molecular structure
and functionality in social behaviors (see for example Carter et al. (2001), Huber et al. (2005), Insel and Young
(2001), Landgraf and Neumann (2004) and Young et al. (2001b)). At the other end of the spectrum is, for
instance, Carter (1998), which is a report of original experimental work on the efficacy of oxytocin (and
vasopressin) in prairie voles, whose after-mating bonding is said to involve this neuropeptide. In addition to
such articles on the topic of the role of oxytocin in social behaviors there are also publications referred to
concerning more neurophysiological or cellular issues (e.g. Landgraf & Neumann 2004, Huber et al. 2005).

2. In nonhuman mammals, this is often done by way of microdialysis, a somewhat invasive technique that can, in
principle, also be used in humans (see e.g. Landgraf & Neumann 2004).

3. This point is made by Professor Wolfram Schultz in a Royal Society publication on the societal and policy
implications of the new neurosciences (see The Royal Society 2011, p.51).

4. In addition to this analysis of ever more concrete ways in which evolution succeeds in actively linking together
a significant number of elements in the neuroeconomics of trust, I wish to shed light on the active linkage of
evolution from a slightly different perspective, taking my cue from an observation by Fleck. For if anything,
“evolution” seems very powerful, something capable of almost single-handedly separating or binding together
groups of people. It is, in other words, a notion in which the social character of scientific knowledge is highly
pertinent. As Fleck wrote:

This social character inherent in the very nature of scientific activity is not without its substan-
tive consequences. Words which formerly were simple terms become slogans; sentences which
once were simple statements become calls to battle. This completely alters their socio-cogitative
value. They no longer influence the mind through their logical meaning—indeed, they often act
against it—but rather they acquire a magical power and exert a mental influence simply by being
used. As an example, one might consider the effect of terms such as ‘materialism’ or ‘atheism,’
which in some countries at once discredit their proponents but in others function as essential
passwords for acceptability. This magical power of slogans, with ‘vitalism’ in biology, ‘speci-
ficity’ in immunology, and ‘bacterial information’ in bacteriology, clearly extends to the very
depth of specialist research. Whenever such a term is found in a scientific text, it is not examined
logically, but immediately makes either enemies or friends. (Fleck 1979, p.43)
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Fleck’s observation that such terms as he mentions are capable of making friends or foes still sounds topical
today, and if ever there was one such powerful term, would that not be “evolution”? The weight of evolution
suggested by Fleck’s line of reasoning, then, helps clarify why the evolutionarily explained connection be-
tween voles and humans which in this case puts neuroeconomists on the trail of oxytocin, is nowhere justified
methodologically or otherwise deliberated about explicitly. It helps us understand why the evolution-inspired
idea that voles are perfect model organisms in the context of understanding human social behavior is beyond
doubt or critical scrutiny entirely.

5. Springs of ethnographic, sociological and cultural anthropological research bear witness to this, of course. This
theme is discussed along similar lines in Rose and Abi-Rached (2013, p.102-104).

6. A further observation deserves to be mentioned here but, for reasons of space, will only feature in the endnotes.
There seems to be a widespread gender stereotype at the basis of identifying oxytocin as the substance of choice
for the study of prosocial behavior. Neuroeconomic experiments using oxytocin seem to be searching for a
neuroscientific explanation as to why experiments in behavioral economics show that people tend to behave
less rationally and more pro socially than rational choice theory predicts. Married to evolutionary theory,
one accordingly bumps into reasoning that “maternal care” is the paradigmatic case of prosocial behavior and,
evolutionarily, possibly the mother of all prosocial behaviors. The unquestionable importance of oxytocin
in maternal care subsequently gives sufficient reason to investigate the role of oxytocin in other prosocial
behaviors. In short, you get a series of transitions linking together social behavior, deviations from rationality,
femininity and oxytocin. If anything, this appears to amount to a naturalization of a gender stereotype which,
as is clear from the above, can be debated on more than one ground.

7. Though, arguably, these are still rather complex psychological constructs.

8. For all kinds of methodological reasons, granting subjects a wider array of options, for instance by allowing
them control of an ordinary computer keyboard, would introduce too much complexity. How would scientists,
in that case, distinguish between patterns of activation related to (thinking of) controlling a keyboard that
subjects cannot see, the concentration required for doing that, the attention subjects pay to the task(s) at hand
and the subjects’ decisions or actions that researchers are interested in? In addition, it would come with extra
movements that may introduce extra noise in the data. When subjects play games such as the Trust Game,
however, fMRI does not entail a lot of restrictions compared to how these games are played in “ordinary”
behavioral game theory.

9. It has one of its main proponents in éminence grise John Cacioppo; see e.g.(Cacioppo & Berntson 1992, Decety
& Cacioppo 2011).

10. Another pertinent case in point is provided by those investigating and pleading for “distributed cognition” (i.e.,
the idea that humans distribute cognition across individuals such that individuals’ isolated cognitive apparatus,
power or state is factually subordinate to that of the groups they are part of). This line of reasoning is very much
associated for instance with the work of Edwin Hutchins (Hutchins 1995), but also Fleck’s theory of styles and
collectives arguably fits this description. Moreover, arguments in favor of taking into account the distributed
character of much of human cognition can be also found in the context of discussions of neuroeconomics ( see
e.g. Wilcox 2008).

11. A large part of the work described here is standardly done by a software package called SPM, which makes
Statistical Parametric Maps. This package is developed, distributed free of charge and explained extensively
by the University College London Wellcome Trust Centre for Neuroimaging, better known as “the FIL,” for
Functional Imaging Laboratory (which in fact is only one part of the center). Both the package and exten-
sive documentation can be found at their website, http://www.fil.ion.ucl.ac.uk/spm/. A large part of

http://www.fil.ion.ucl.ac.uk/spm/
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the present discussion is based on tutorials, video courses and other materials I found there. Also, the mini-
neuroschool on social neuroscience and neuroimaging organized by the European Neuroscience and Society
Network (ENSN) I attended in Vienna in 2009 taught me a lot about fMRI, as did my time as “philosopher in
residence” at the Interacting Minds Lab for social neuroscience in Aarhus, Denmark (2010).

12. This Fleckian point is brought home in the context of neuroimaging by Alac (2008) and Roepstorff (2007).

13. And, naturally, also used across the board in neuroeconomics.

14. See also, for instance, Roepstorff (2003, p.22).

15. A very severe judgment on the success of functional localization was given by philosophers of neuroscience
Valerie Hardcastle and Matthew Stewart, who write:

The long and the short of it is that our experiments are not designed such that they give us
much definitive functional information about any particular brain structure. Neuroscientists’
simplifying assumptions of discreteness and constancy of function are simply not justified, nor
is it clear that they will be theoretically appropriate any time soon. These assumptions end up
causing scientists to abstract over the neurophysiology improperly in that they deny diversity
of function or multi-tasking all the way down the line prior to examining the data for exactly
these possibilities.
As a result, neuroscientists cannot use the data they get to support their claims of function, for
they are assuming local and specific functions prior to gathering appropriate data for that claim.
But, gathering the appropriate data is simply beyond our kin at the moment, for we have no
way to approach studying the brain except through a modularist lens. Basically, we are stuck
theoretically and empirically in a counter?productive circle. What do all the brain data we have
amassed tell us about how the brain works? Precious little thus far. (Hardcastle & Stewart 2002,
p.80)

Central to the assault on localizationism by Hardcastle and Stewart are considerations relating to what is called
the “plasticity” of the brain, that is, the brain’s capacity to change in response to changes in its environment
(broadly construed). I will address this theme presently.

16. See, e.g., Berlucchi and Buchtel (2009) for a disciplinary history of neural plasticity, paying attention more to
what would here be called pre-ideas or proto-ideas than to its scientific realization.

17. Interestingly, the increasing realization of the import of neural plasticity has also led to claims that, because
neural plasticity might be affected by adverse experiences in childhood, the impacts on the brain of parenthood
and social environs have to be seen as key to the possibility of addressing social troubles (cf. Rose & Abi-
Rached 2013)—neural plasticity is conscripted in “arguments for early intervention in the name of the brain”
(Rose & Abi-Rached 2013, p.51)

18. Moreover, neuroeconomists conceive of what are here called active linkages in a completely different way, that
is, not as style-induced and unnecessary investments requisite to harvesting passive linkages which partially
owe their very existence to these active linkages, but rather as the preconditions for uncovering aspects of the
world as it is, independent from whatever it is scientists do to that world in their attempts to uncover it.

19. Or rather, in their specific text referred to here, they are promoting neuroeconomics.

20. In chapter 5, I also discussed other ways in which the conditions of the experiment can be varied, including
adding iterations and mutuality to the experimental setup.
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21. But compare, e.g., Fehr (2009, p.228).

22. Considerations regarding reputation, moreover, might also be at play in one-shot games, if for instance subjects
take into account what view experimenters, rather than their counterparts in the games, might develop of
them.

23. The question is, of course, what would constitute a refutation of this theory.

24. The title of the talk by Brooks King-Casas was “Neural Substrates of Reciprocity in Cooperative and Non-
cooperative Interactions.” A similar definition of trust is for instance given on p.78 of King-Casas et al. (2005);
likewise, Chang et al. state: “trust is operationally defined as the amount of money that a player invests in their
partner” (2010, p.88).
The view that trust and unforced money transfers are sufficiently of a piece that one can be identified in
terms of the other is also reinforced by the repeated emphasis commonly found in behavioral economic and
neuroeconomic articles on the fact that the monetary units at issue in experiments have real value, in the sense
that once the experiment is over, the subjects can exchange the sum total of their monetary units for real
money. In the experiment by Kosfeld and colleagues, for instance, this went at the previously and publicly
announced rate of 0.40 Swiss francs per unit, on top of the 80 Swiss francs flat fee participants received.

25. In iterated Trust Games things are slightly different, since then subjects do get to know more and more about
their partner’s behavior as the games progress. What it is they know, and whether outside of the laboratory
this is the only type of data that matters to estimations of trustworthiness, can be debated of course.

26. Discussed in section 6.2.

27. Or rather, the phenomena. For if anything shows from social scientific investigations of trust, it is that trust
comes in so many varieties that it is hard to think that all of them share in some common core (cf. e.g.
Dietz 2011).

28. A similar observation can be found in Rose and Abi-Rached (2013, p.163).

29. Another of a potentially very long list of illustrations of this point is provided by Chris and Uta Frith:

In this issue of Neuron, a study by Chiu et al. examines the brain responses of autistic volunteers
in a Trust Game. The findings reveal an unusual lack of brain activity in mid cingulate cortex
when they make their investments. We speculate that this may arise because autistic individuals
are unaware that they will also gain or lose reputation in their partner’s eyes. (Frith & Frith 2008,
p.331)

Here too, the functional explanation typical of cognitive psychology is put to use in the interpretation of the
data concerning activation patterns in the brain.

30. According to the Web of knowledge science citation index, 137 articles in the research area “psychiatry” cite
Kosfeld et al. (2005) as of 14 August 2013. For reviews and meta-analyses of the significance of oxytocin in
psychiatric disorders, see Bakermans and IJzendoorn (2013) and Veening and Olivier (2013). Methodological
and philosophical issues regarding the interpretation of behavioral and psychiatric oxytocin studies, with regard
to oxytocin’s role in human sociality, are discussed in Churchland (2011) and Churchland and Winkielman
(2012).

31. This is confirmed if one juxtaposes a neuroeconomic article with such writings as Kishida et al. (2010) and King-
Casas & Chiu (2012) from psychiatry; Insel (2010) and Singer (2012) from social neuroscience; or Churchland
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(2008) and Churchland (2011) from neurophilosophy.

32. Electrical transmission of information along and between neurons, as modulated by neurotransmitters and
neuropeptides, is also crucial to our understanding of the brain. But in a relatively applied department within
the perimeter of neuroscience as is neuroeconomics, such basic physiological issues remain largely beneath the
radar.

33. In this, Rose and Abi-Rached clearly mimic Michel Foucault’s ongoing concern with the clinic, the school and
the prison as sites simultaneously of the exertion of power and the manufacture of truth (see, e.g., Foucault
1991).

Chapter 7 Conclusion: Trust in neuroeconomics, trusting neuroeconomists

1. See Herder (1965, p.205), cited in Clarke and Jacyna (1987, p.231).

2. Of course, this analysis covers but a tiny bit of the extensive ground to be covered for an exhaustive historical
account. Indeed, we are awaiting a more thorough genealogy of the neurosciences to prove the value of the
preceding (i.e., one which deals with many more of the many roots and branches the neurosciences encompass).
The focus on localizationism is a restricted one, and the relations between the neurosciences and cybernetics
and cognitive science, for instance, would also deserve attention, as do the relations the neurosciences entertain
with all sorts of biochemical and otherwise biological endeavors. But what I have shown here can at least
be understood as a pointer, both heuristically and in terms of contents, regarding what such a more thorough
genealogy would comprise: a thorough understanding of today’s neurosciences will surely benefit from a proper
appreciation of the traditions of scientific thinking and doing and the styles they carried that play out in the
science of today.

3. Surely, more can be said about this theme than I have discussed here, and from a variety of perspectives. See
for instance Alac (2008), regarding what it takes to learn how to read fMRI images. Such images are, as Fleck
would put it, ideograms—images soaked in meaning. Alac shows that to correctly interpret such images it takes
a whole lot of embodied and tacit knowledge and skills, much of which proves to be hard to transmit. Gestures,
moreover, appear to function by mediating the digital world of images on computer screens and “the world of
embodied action.” (p.483).

4. Working in an entirely different tradition and style, arguably Hans-Georg Gadamer reached a conclusion rather
similar to this one in his magnum opus Wahrheit und Methode (1960).

5. Though my focus has been rather restrictive, looking only at one particular way in which initiation into the
neuroeconomic collective might happen, much could be added to my analysis of neuroeconomics, and indeed
much would be won by this. Reasons of space and time are at the base of the choices I have made, more than an
evaluation of the respective intrinsic importance of alternative pathways of investigating this aspect of scientific
practice.

6. Much more could be said about this, of course. However, since the present undertaking is an exercise in his-
torical epistemology, not in history itself, my focus here is not and cannot be on the wide variety of topical
historical trajectories implicated in the neuroeconomics of trust. However, insofar as I discussed the histor-
ical development of localizationism and fMRI in chapter 3, this most certainly supports the lessons I have
articulated.

7. In chapter 1, section 1.3 the precise way in which I have appropriated Popper’s metaphor was explained.
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8. This is a theme that has not receive a lot of attention here, but see, e.g., Van den Bos et al. (2011).

9. See, e.g., Gardner (1985).

10. As ethnomethodologist Rod Watson would put it, trust as stylized in neuroeconomics constitutes what eth-
nomethodologists would describe as merely “one more phenomenon to be elaborated within a formal-analytic
approach” (2009, p.476).

11. A deep difference of opinion exists between the two as to how and where trust is to be located and/or identified,
so much is clear. The neuroeconomic approach is scientific in all the familiar senses of the term, implying that
the development of explanatory theory is key, that it relies on a whole gamut of related theories, that it allots
quite some weight to all kinds of experimental methods and their (statistical) accessories and that it cannot
do without an rich palette of phenomenotechnologies. One effect of this approach, we saw, is that it is not
always clear how results from neuroeconomics stand relative to the real-life phenomenon of trust that grants
neuroeconomic research the better part of its topicality.
The ethnomethodological approach is neuroeconomics’ mirror image in both respects. It cares only about the
lived reality of orderly social life and has no explanatory ambitions whatsoever; accordingly it allots scientific
theorizing and experimenting no role at all, as far as understanding such phenomena as trust is concerned.
Rather, ethnomethodologists simply seek to describe the lifeworld such that we gain a better understanding
of how it is given the meaning and order it has, including how these are maintained and how any possible
disturbances are repaired.
Perhaps neuroeconomists would argue that their explanations of what trust is and how it works also give a
materialist and scientific handle on the very questions ethnomethodologists are interested. Nonetheless, what
does not become entirely clear is whether the differently stylized versions of trust developed by ethnomethod-
ologists and neuroeconomists can be said to stand in such relation to each other that one might be reducible to
the other, or that accepting one implicates the elimination of the other. Resolving this issue, however, does not
belong to the task at hand.

12. See, e.g., Van den Bos et al. (2009), Van den Bos et al. (2011) and Fett et al. (2012a).

13. A theme I have discussed before ; see also King-Casas et al. (2005).

14. As discussed in chapter 6, there is a very rapidly expanding neuropsychiatric literature building on and using
the methods of neuroeconomics, with a central heuristic role for the neuroeconomics of trust. For concrete
examples, see Fett et al. (2012b) and Hoge et al. (2012), Sharp (2012); for a general review of this development,
see Sharp et al. (2012).

15. Alternatively, sellers could also attempt to stimulate endogenous oxytocin production by, for instance, cuddling
their customers. Whether that would make for a good strategy, though, I sincerely doubt.

16. See for instance https://www.verolabs.com/Default.asp.

https://www.verolabs.com/Default.asp
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Samenvatting

In de afgelopen decennia is een steeds groter deel van het menselijk handelen en ervaren
onderwerp geworden van neurowetenschappelijk onderzoek. Het brein staat al lang niet
meer alleen centraal in de cognitiewetenschappen, psychiatrie en neurologie. Onder meer
ook theologen, ethici, sociologen, esthetici en economen zijn geïnteresseerd geraakt in de
neurofysiologie die ten grondslag ligt aan menselijk gedrag. Dit proefschrift richt zich op
het onderzoek waarin psychologen, neurowetenschappers en economen samenwerken om
sociale en economische besluitvorming te bestuderen, binnen een vakgebied dat inmiddels
bekend staat als “neuroeconomie.” De ontwikkeling en achtergronden van het in dit gebied
verrichtte onderzoek naar vertrouwen staan daarbij centraal. De wetenschapsfilosofie van
Ludwik Fleck vormt hiervoor het analysekader.

In de neoklassieke economie vormt de homo economicus de centrale figuur: bij de ana-
lyse van keuzegedrag veronderstellen economen dat mensen zich bij hun keuzen tussen
schaarse middelen laten leiden door eigenbelang en rationele calculatie. Neuroeconomen
bestuderen sociaal en economisch keuzegedrag bijvoorbeeld door in laboratoriumexperi-
menten varianten te creëren op het klassieke spel met het Prisoner’s Dilemma, om vervol-
gens met behulp van beeldvormende technologie (fMRI) de hersenactiviteit van degenen
die beslissingen nemen te traceren. Ook onderzoeken neuroeconomen, met gebruik van
dezelfde spelen, hoe keuzegedrag gemoduleerd worden door bepaalde stoffen in het brein,
zoals de neuropeptide oxytocine. Een belangrijk thema binnen dit onderzoek is de bi-
ologische basis van vertrouwen dat bij dergelijke beslissingen in het geding is. De homo
economicus maakt in dit onderzoek plaats voor de homo neuroeconomicus. Dit alles roept
een aantal vragen op. Hoe ziet het vertrouwen dat neuroeconomen in beeld brengen er
uit? In welke mate verschilt het mensenbeeld van de homo neuroeconomicus van dat van
de homo economicus? Waarop is het vertrouwen in de inzichten die dit onderzoek oplevert
gebaseerd?

Om deze vragen te beantwoorden onderzoekt dit proefschrift de ontwikkeling van de neu-
roeconomie vanuit een visie op wetenschap die ontwikkeld is door de Poolse microbioloog
en wetenschapsfilosoof Ludwik Fleck (1896–1961), wiens filosofisch hoofdwerk Entstehung
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und Entwicklung einer wissenschaftlichen Tatsache in 1935 verscheen. Er wordt een een prag-
matistische interpretatie van Flecks filosofie verdedigd, die in enige opzichten lijkt op de
mogelijk bekendere hedendaagse filosofie ontwikkeld door wetenschapstheoreticus Bruno
Latour. Fleck legt veel nadruk op het historisch verankerde en het relationele karakter van
wetenschappelijke kennis, objecten waarover kennis wordt ingewonnen en de (groepen) ac-
toren die die kennis inwinnen. Zo articuleert Fleck de veelvormigheid van de zaken die een
knooppunt in dergelijke netwerken van relaties kunnen zijn—(groepen) mensen, dingen,
theorieën, aannames, en allerhande soorten modellen. Ook benadrukt Fleck dat door de
tijd en door wetenschappelijke en sociale processen heen de betekenissen van knooppunten
in dergelijke netwerken veranderen. De visie op wetenschap die Fleck heeft ontwikkeld,
impliceert dat in de bestudering van wetenschap aandacht moet uitgaan naar zowel his-
torische, sociale, praktische als experimentele aspecten van wetenschappelijk werk.

De twee meest centrale begrippen in Flecks wetenschapsfilosofie echter zijn stijl en collec-
tief. Wetenschappelijke stijlen omvatten hun eigen ontologie, hun eigen verzameling gang-
bare methoden, aannamen en manieren van kijken. Stijl is de kleinste eenheid waarin Fleck
wetenschap analyseert—in tegenstelling tot bijvoorbeeld discipline, paradigma of experi-
menteel systeem. In iedere stijl worden investeringen gedaan in wat Fleck actieve koppe-
lingen noemt en worden zogenaamde passieve koppelingen geoogst. Laatste zijn die zaken
die doorgaans begrepen worden als de feiten die onafhankelijk van door wetenschappers
gedane investeringen zouden bestaan. Fleck laat echter zien dat om op feiten te stoten
veel werk verzet moet worden en een uitgebreid netwerk van actieve koppelingen moet
zijn aangelegd. Zonder de continuïteit in wetenschappelijk denken en doen uit het oog
te verliezen, benadrukt Fleck, met diens stijlbegrip in handen, minder de stabiliteit van
het wetenschapssysteem dan de veranderlijkheid van wetenschappers, objecten van weten-
schap, en de samenleving waarin en waarvoor die wetenschap beoefend wordt.

Met het sociologische begrip collectief duidt Fleck op de groepen mensen die een bepaalde
stijl dragen. Volgens Fleck is ieder collectief opgebouwd uit een esoterische kring van in-
gewijden, en een exoterische kring van niet-ingewijde maar wel betrokken mensen. Onder
meer de manier waarop over wetenschap wordt geschreven, hangt volgens Fleck af van de
plek in het collectief waar het publiek en de auteurs zich bevinden.

Gebruikmakend van dit kader en om boven geformuleerde vragen te beantwoorden, bouwt
dit proefschrift in zeven over twee delen verdeelde hoofdstukken een beeld op van hoe
neuroeconomen vertrouwen, het brein en sociaal handelen stileren, en wat kenmerkend is
voor de stijl van werken en denken die zij dragen. Het eerste deel telt drie hoofdstukken
en heeft een voorbereidend karakter. Hoofdstuk 1 presenteert de problematiek die aan bod
komt, hoofdstuk 2 licht het Fleckiaanse kader toe dat in het restant van het proefschrift
gehanteerd wordt, en hoofdstuk 3 illustreert dat kader door de genese en ontwikkeling van
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een voor de hedendaagse neurowetenschappen centrale aanname te analyseren, te weten dat
ten grondslag aan iedere psychologische functie of individuele handeling de activiteit van
een onderscheiden hersengebied ligt—een aanname die bekend staat als “localizationisme.”

De wijze waarop neuroeconomen vertrouwen vormgeven staat centraal in het tweede deel
van het proefschrift. Het onderzoek hiernaar begint in hoofdstuk 4 met een introductie
van de neuroeconomie, die de vorm aanneemt van een analyse van de functie en het belang
van twee wetenschappelijk-literaire schrijven, te weten disciplinaire geschiedenis en een
specifiek type inleidende artikelen. Twee dingen worden aangetoond: (i) dat het schrijven
van geschiedenis een poging kan zijn om gelijktijdig gebeurtenissen op een bepaalde manier
voor te stellen als te interveniëren in de historische gang van zaken, en (ii) dat, met name
waar het hybride wetenschappen als de neuroeconomie betreft, er meer paden zijn naar de
esoterische cirkel dan Fleck oorspronkelijk had voorgesteld.

Hoofdstuk 5 presenteert de huidige stand van zaken op het gebied van neuroeconomisch
onderzoek naar vertrouwen. Twee onderzoekslijnen worden onderscheiden: een die met
name leunt op het gebruik van functionele magnetische resonantie beeldvorming (fMRI) en
waarin gekeken wordt naar specifieke functioneel onderscheiden delen van het brein die in
mensen betrokken zijn bij vertrouwen, en een waarin de rol van de neuropeptide oxytocine
in vertrouwen centraal staat. In beide lijnen van onderzoek is een centrale plek gereserveerd
voor het door gedragseconomen ontwikkelde vertrouwensspel (“Trust Game”). Dit maakt
de weg vrij voor de stilistische analyse van de neuroeconomie die volgt in hoofdstuk 6.
Al bij al worden hier zestien stilistische elementen in de neuroeconomie geïdentificeerd,
variërend van retorische instrumenten tot diermodellen en van fMRI tot speltheorie.

Langs deze weg krijgt een analyse vorm van hoe in de neuroeconomie het brein, sociaal
handelen en vertrouwen worden gestileerd. Het door neuroeconomen gestileerde brein is
niet langer de Central Processing Unit die het voor functionalisten, cognitivisten of com-
putationeel neurowetenschappers was en is. In plaats daarvan is het een door en door his-
torisch gesitueerd en biologisch orgaan. Sociaal handelen is in de het werk van neuroe-
conomen niets anders dan de interactie tussen geïsoleerde individuele mensen onderling—
of tussen een mens en bijvoorbeeld een computer, zolang de mens in kwestie maar denkt
dat hij/zij van doen heeft met een ander mens. Vertrouwen wordt een gecompliceerd ver-
schijnsel dat deels in de biologie en deels in de psychologie en het handelen verankerd ligt,
maar dat helemaal geïdentificeerd kan worden “in” individueel handelende mensen.

De homo economicus en de homo neuroeconomicus, vervolgens, blijken overeenkomsten en
verschillen te vertonen. Omdat de calculaties van speltheoretici in de neuroeconomie niet
langer de gouden standaard van rationaliteit vormen, is “rationaliteit” tijdens de verhuizing
van neoklassieke economie naar neuroeconomie getransformeerd. Mede hierdoor wordt
ook de homo neuroeconomicus gezien als rationeel en voorspelbaar wezen. En terwijl ook
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de homo neuroeconomicus in eerste instantie de bevrediging de eigen behoeften nastreeft,
kan dit betekenen dat de homo neuroeconomicus op schijnbaar altruïstische wijze iets voor
een ander doet. Als is dit niet exact wat traditioneel beschouwd wordt als welbegrepen
eigenbelang, het botst niet per se met klassieke ideeën over “revealed preference.” Meer
dan de homo economicus is de homo neuroeconomicus een biologisch en sociaal wezen—een
wezen dat door meer dan rationaliteit en eigenbelang gedreven wordt (zoals deze traditio-
neel begrepen werden). Tegelijk is het een wezen dat net zo goed voorspelbaar is, gegeven
haar redelijkheid en gerichtheid op de bevrediging van de eigen wensen.

Tot slot beschrijft hoofdstuk 7 de stijl van de neuroeconomie als horizontalistisch, en haar
strategie als expansionistisch. Het expansionisme van deze stijl ligt in haar neiging zich te
verspreiden, bijvoorbeeld door het terrein waarover ze zich uitlaat te vergroten of door
de producten die ze voortbrengt te laten circuleren voorbij de grenzen van het terrein
waar die producten ontwikkeld zijn. Zo zien we bijvoorbeeld dat het neuroeconomisch
vormgegeven vertrouwen tot “technisch ding” gemaakt is en een plek gegeven is in psychi-
atrisch onderzoek naar stoornissen die geacht worden verband te houden met socialiteit:
van autisme tot depressie.

De reden dat de stijl als horizontalistisch wordt omschreven, is dat hier geen “epistemologie
van de diepte” te herkennen is—neuroeconomen gaan niet uit van een diepst of hardst fun-
dament van onze natuur, en in tegenstelling daarmee zijn alle elementen die zij actief mo-
biliseren of passief oogsten op één vlak met elkaar verbonden. Evolutionaire geschiedenis
en beeldvormende technologie, economische rationaliteit en diermodellen, psychologische
modelering en functioneel onderscheiden hersengebieden of neuropeptiden spelen allemaal
een belangrijke rol in het denken en doen van neuroeconomen, en alleen retorisch kan het
één een groter epistemologisch of ontologisch belang gegeven worden dan het ander. De
kracht van de neuroeconomie ligt dan ook niet in de robuustheid van haar fundering in,
bijvoorbeeld, het brein, maar in de complexiteit van het netwerk dat ze weet te mobiliseren
en de dichtheid van verbindingen daarin. Het zijn de verbindingen tussen elementen die
het werk doen waaraan de neuroeconomie haar kracht ontleent. Dit verhaal helpt uitein-
delijk ook de vraag te beantwoorden waarom we vertrouwen stellen in de antwoorden die
neuroeconomen geven op de vragen die ze stellen. Dat heeft opnieuw met het horizonta-
lisme te maken: neuroeconomen slepen zoveel grondstoffen en hulpbronnen aan, plaatsen
hun werk zo goed in bestaande netwerken, dat een vote of no confidence al snel een stem
tegen heel veel gevestigde kennis en onderzoeksmethoden lijkt te zijn of te impliceren.



Summary

During recent decades an ever greater part of human action and experience has become the
subject of neuroscientific research. For quite some time now, the brain is not at the center of
attention only of people working in the cognitive sciences, psychiatry or neurology. Also
for instance theologians, ethicists, aestheticists, and economists have become interested
in the neurophysiology that they consider to be at the basis of human behavior. This
dissertation deals with research in which psychologists, neuroscientists, and economists
collaborate in studying social and economic decision making, within the field of study
that has become known as “neuroeconomics.” The development of and background to
neuroeconomic research on trust is central here. The philosophy of science developed by
Ludwik Fleck forms the analytical framework used.

In neoclassical economics the homo economicus is the central figure: in analyses of choice
behavior economists assume that, in their choices between scarce goods, people are led by
self-interest and rational calculation. Neuroeconomists study social and economic decision
making for instance by creating variants of the classical Prisoner’s Dilemma Game in lab-
oratory experiments, often also examining the brain activity of those partaking in the ex-
periments using functional magnetic resonance imaging (fMRI). Using those same games,
neuroeconomists also study how decision making is modulated by specific molecules in the
brain, such as the neuropeptide oxytocin. One particularly pertinent theme within this re-
search is the biological basis of trust that is at issue in such decisions. In neuroeconomics
the homo economicus steps back in favor of the homo neuroeconomicus. This leads us to ask
a number of questions. What does trust look like as conceived of by neuroeconomists? To
what degree does the view of man captured with the homo neuroeconomicus differ from
that of the homo economicus? What is the basis of our trust in the insights flowing from
neuroeconomic research?

To answer these questions, this dissertation examines the development of neuroeconomics
from a perspective on science developed by the Polish microbiologist and philosopher of
science Ludwik Fleck (1896–1961), whose main philosophical work Entstehung und En-
twicklung einer Wissenschaftlichen Tatsache was first published in 1935. A pragmatist inter-
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pretation of Fleck’s philosophy is defended—one which, in some respects, resembles the
philosophy developed by Bruno Latour that might be more familiar to many contem-
porary readers. Fleck’s philosophy emphasizes networked nature of scientific knowledge,
objects, and actors, the changing meanings of nodes in such networks, and the hybrid na-
ture of all that might be a node in such network. Anything from (groups of) people to
research technologies, from assumptions to models and theories, and from objects of in-
vestigation to established facts are involved in such networks, and they are all susceptible
to change throughout time and throughout the processes scientific practice entails. The
theory of science Fleck has developed implies that when studying science one should not
confine one’s attention to ideas, but rather take into account historical, social, practical and
experimental aspects of scientific work.

The two concepts central to Fleck’s philosophy of science, however, are style and collective.
Scientific styles come with their own ontology, their own set of accepted and acceptable
methods, assumptions, and ways of looking at things; style is the smallest unit in which
Fleck analyzes science—distinguishing it for instance from discipline, paradigm, or experi-
mental system. In any style investments take place in what Fleck calls active linkages, and
it is through this that science succeeds to reap passive linkages. The latter are those things
that are commonly understood as facts that are “always already there,” independent from
any investment in active linkages made whatsoever. Fleck, however, shows that it takes a
lot of work in order to arrive at (allegedly passive) facts. Without loosing out of sight con-
tinuity in scientific thinking and doing, using his concept of style, Fleck emphasizes the
flux characteristic of science, scientists, objects of research, and the society in which and,
often, for which science is practiced.

With the sociological concept of collective Fleck refers to those people who carry a par-
ticular style. As Fleck conceives of it, any collective is build up from an esoteric circle
populated by experts and an exoteric circle populated by laymen. For instance, what shape
reports on science take is dependent on where it is that one is situated within such a col-
lective, and where it is one’s audience is located.

Using this framework, this dissertation shows in two parts, making up a total of seven
chapters, how neuroeconomists stylize trust, the brain and social action and what is dis-
tinctive of the style carried by neuroeconomists. The preparatory first part consists of
three chapters. Chapter 1 introduces the main themes and issues to be discussed, chapter 2
analyzes the Fleckian framework that is put to use in the remainder of the dissertation, and
chapter 3 illustrates this framework through an analysis of the genesis and development of
one of the central assumptions underlying contemporary neuroscience, viz. the idea that
each psychological function or behavior correlates with the activation of some or other
particular area in the brain (localizationism).
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The second and more extensive part of the dissertation, then, mostly revolves around the
question how neuroeconomists have come to delineate and define trust. The investigation
hereof start in chapter 4 with an introduction of neuroeconomics. This takes the shape
of an analysis of the function and meaning of two different genres of scientific writing:
disciplinary history and a specific type of introductory article. In this chapter it is shown,
first, that writing history can simultaneously constitute an attempt at depicting events and
a way of intervening in historical events, and, second, that there are more entranceways
into esoteric circles than Fleck had identified, especially where hybrid creatures such as
neuroeconomics are concerned.

Chapter 5 subsequently presents the state of the art in the area of neuroeconomic research
on trust. Two lines of research are distinguished: one building on studies done with func-
tional magnetic resonance imaging (fMRI) in which it is investigated which areas of the
brain are involved in trust in humans, and one in which the role of the neuropeptide oxy-
tocin in trust is central. In both lines of research a central place is reserved for the “Trust
Game”—a game developed by behavioral game theorists. This paves the way to the stylis-
tic analysis of neuroeconomics that is performed in chapter 6. All in all, sixteen stylistic
elements in neuroeconomics are identified, varying from rhetorical instruments to animal
models and from fMRI to game theory.

Along these lines an analysis of how neuroeconomists stylize the brain, social action and
trust takes shape. The brain as stylized by neuroeconomists no longer is the Central Pro-
cessing Unit it was and is for functionalists, cognitivists or computational neuroscientists.
Instead, it is a thoroughly historically situated and biological organ. Social action, in neuro-
economics, boils down to the interaction between otherwise isolated individuals—or be-
tween one person and a computer, for instance, as long as that person believes to be in-
teracting with another person. Trust becomes an intricate phenomenon which has to be
understood with reference in part to our biology, psychology and behavior, but which can
be identified entirely “inside” individually acting people.

The homo economicus and the homo neuroeconomicus, then, prove to show both similarities
and differences. Because the calculations made by game theorists are not considered the
gold standard of rationality in neuroeconomics, “rationality” has changed identity with its
transferral from neoclassical economics to neuroeconomics. Partly because of this, also the
homo neuroeconomicus is seen as a rational and predictable being. And while the homo neu-
roeconomicus is after satisfying its own preferences, it might well be that it acts in apparently
altruistic ways. Even if this conflicts with the idea of self-interestedness as traditionally con-
ceived of, it is not wholly inconsistent with ideas of “revealed preference.” More than the
homo economicus the homo neuroeconomicus is a biological and social animal—a type of
being that is driven by things beyond rational calculation and self-interest (as traditionally
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understood). Simultaneously, it is a being that is just as predictable, given its own form of
rationality and interest in satisfying its preferences.

Chapter 7, finally, describes the style of neuroeconomics as horizontalist, and its strategy as
expansionist. Its expansionism shows in its drive to spread out, for instance by expanding
the terrain it deals with, or by having the products it reaps circulate beyond the borders
marking the area where those products were originally developed. Thus, we for instance see
that trust as constructed by neuroeconomists has become a “technical thing” that is granted
a place in psychiatric research concerning disorders involving impeded social skills: from
autism to depression.

The style is described as horizontalist because we do not find an “epistemology of depth”
here—neuroeconomists do not reason from a deepest or hardest fundament of our nature,
but instead conceive of all the elements they actively mobilize in their endeavor as being
connected on one and the same plane. Evolutionary history and imaging technology, eco-
nomic rationality and animal models, psychological modeling and functionally distinct ar-
eas of the brain or neuropeptides all have some role to play in what neuroeconomists think
and do, but only rhetorically can one of these be granted more importance than another
epistemologically or ontologically. Neuroeconomics’ force, then, does not spring from the
robustness of its foundation in, for instance, the brain, but rather from the complexity
of the network neuroeconomists have assembled together and the density of connections
therein. It is the linkages between all such elements that gives neuroeconomics the force it
has. This also helps answer the question why it is that we put our trust in the answers neu-
roeconomists give to the questions they pose. Horizontalism is, again, part of the answer:
neuroeconomists employ so many resources, place their work so well in existing networks,
that a vote of no confidence easily appears to be or to implicate a vote against a whole lot of
established knowledge and research methods.
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