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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



Inspecting the piles in the swamp | 137

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
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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-
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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-
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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.
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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, .


