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Notes

Chapter 1 Introduction

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

23. It might be thought that Fleck takes a characteristically Kantian turn here, with the idea that for knowledge to
be possible in the first place, not only objects of knowledge but also active subjects are required. However, the
resemblance proves to be very superficial, if one cares to take a better look at Fleck’s conception of knowledge.
Such must become clear in the main text, of course, but let me also here express briefly why Fleck’s view of
knowledge is in fact so profoundly un-Kantian. For Kantians, what or who is the knowing subject is given,
a priori, and what this actively brings are forms of our understanding or perception. Neo-Kantians of many
shades have historicized or otherwise relativized the universality of said categories. But it is also crucial to the
Kantian picture that there is a realm of so-called Dinge an sich that guarantees at least some stability. In Fleck’s
view, not only is there a historical and dynamical dimension to the so-called active part of the story, the same
holds for the passive part of the story too. See Fleck (1979, p28) for an explicit rebuttal of Kantianism.

24. Again, this is of course a point of view that is well comparable to that of such diverse philosophers as Bruno
Latour (1999b), Nelson Goodman (1978), Richard Rorty (1979b) and Ludwig Wittgenstein (1953), all of whom
lean toward pragmatism. To be sure, I here use the label “pragmatist” liberally to encompass a variety of
authors who share some basic convictions regarding the centrality of practical usefulness as desideratum for
the value of, for example, theoretical constructs (such as “syphilis” or, for that matter, “Dinge an sich”). What
the authors here gathered together under the label of pragmatism, can also be said to share is what one could
call a “nominalist inclination.” For more on this issue, see Hacking (1999).

25. And indeed, this definition allows for such collectives to exist outside the context of science. As Fleck remarks
upon, there are also thought collectives that concern themselves with, for instance, religion or fashion.

26. See Fleck (1979, p.65) for a clear statement on the relation between individual, collective and fact. This relation
is one of the key features of Fleck’s work which Melinda Fagan draws attention to. In this way, she has argued
that Fleck’s epistemology is “not collectivist in the sense that groups are epistemically prior to individual
agents. It is, rather, a ‘multi-level’ epistemology, involving both individuals and groups. [. . . ] The constraining
collective and interacting individuals are interdependent; their mutual support drives ongoing inquiry within
a thought style” (Fagan 2009, p.273).

27. Again, this is the case not just when it comes to scientific thought collectives, but also, for example, when it
comes to religion or fashion.
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28. To borrow a phrase from Shapin and Schaffer (1985).

29. Once more we find something here with which Fleck anticipated later twentieth century science studies,
namely, work on textual, literary or rhetorical aspects of science. See for instance Latour and Woolgar (1979),
Shapin and Schaffer (1985).
All (neuro-)scientists are conscious of the importance of literary conventions to some extent, even though they
are made usually explicit only in the context of training (PhD) students to become scientists themselves. A
funny exception is provided by eminent neuroscientist Chris Frith, who writes about this theme:

Writing scientific papers is rather like writing poetry in an ancient verse form. Everything you
want to say has to be forced into predetermined sections: introduction, method, results, dis-
cussion. You must never say ‘I,’ and the passive tense is preferred. Inevitably all the interesting
things get left out. (Frith 2007, p.74).

To be sure, Frith (2007) is no academic article, but a quasi-popular book presenting Frith’s more philosophical
interpretation of what the neurosciences have taught us.

30. For a comparable interpretation of Fleck’s notion of style, see, e.g., Rheinberger (2010b). Rheinberger has
argued that the smallest relevant unit of scientific research to focus on is that of the experimental system
(Rheinberger 1997), and that these, in turn, are the embodiment of thought styles (Rheinberger 2010b, p.31).
And indeed, as elements constitutive of experimental systems, Rheinberger produces an almost identical list—
even though it is formulated differently.

31. Fleck explicitly mentions that the “introduction of the alcoholic extract was an active element. Its utility,
however, is an inevitable outcome and a passive element with respect to this isolated act of cognition” (Fleck
1979, p.79).

32. A very suggestive reading of Fleck along roughly equivalent lines is given in Latour (2008).

33. See also, e.g., Fleck (1979, p.28) and Latour (2008, 92-93).

34. See also Kimsma (1990).

35. If not per se than at least de facto.

36. One obvious reason for why this comparison has been made concerns Kuhn’s explicit acknowledgement of the
influence Fleck had on the development of his own thoughts on science, of course. For such comparisons, see,
e.g., Babich (2003), Braunstein (2003), Smith (2000) and Wittich (1986).

37. See, e.g., Kusch (2010, p.169-170).

38. To repeat, Rheinberger calls experimental systems the embodiment of styles. By stripping the qualification
“thought” from Fleck’s concept of thought style, I have likewise attempted to turn to a more obviously material
conception of science.

39. See, e.g., Constantine and Jerman (2007) and De Kok et al. (2008).

40. Another good example, though arguably more complex, is provided by Rheinberger’s primary focus in his
(1997) book—transfer RNA. Rheinberger first recounts the winding road along which this could become an
epistemic object in itself, and subsequently, how its stabilization made research into protein synthesis possible.
Along the way, transfer RNA was transformed from an epistemic thing into a technical thing.
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Chapter 3 Genesis and development of localizationism

1. To be sure, it is of course possible—and recommendable—to also provide comparable genealogies of the other
ingredients of the style of neuroeconomics. This could entail tracing the assumptions underlying the economic
paradigm of rational choice to its prescientific formulation in Thomas Hobbes’ philosophical anthropology or
those of evolution to ideas relating to “the great chain of being.” Because, however, this dissertation is intended,
first and foremost, as an exercise in the philosophy of neuroeconomics as a subbranch of neuroscience, such
genealogy is only undertaken with regard to functional localizationism and its contemporary instantiation in
fMRI.

2. This figure is reproduced from McCabe and Castel (2008).

3. Among the sources I draw upon heavily are Beaulieu (2002), Bennett and Hacker (2008), Choudhury and Slaby
(2012), Dumit (2004), Kevles (1997), Roepstorff (2002), Rose and Abi-Rached (2013), Star (1989), Vidal (2009)
and Van Wyhe (2004).

4. For a relatively technical introduction to the application of the dynamical systems, or self-organization ap-
proach, to the brain, see Kelso (1995). Much less technical but also congenial to this approach is the influential
Varela et al. (1993).

5. The name phrenology is not the name Gall himself used for his endeavor. Rather, he called it “Schädellehre”
or “organology.” According to historian of science John Van Wyhe, it was the English naturalist and physician
Thomas Ignatius Maria Forster who coined the term phrenology (Van Wyhe 2002, p.22), but others think the
American psychiatrist Benjamin Rush did so (Rose & Abi-Rached 2013, p.249, n.15).

6. Van Whye mapped all of Gall’s travels from 1805 to 1807 (see Van Wyhe 2002, p.28).

7. See, e.g., Fleck (1979), Foucault (2002) and Latour (1987) for various arguments supporting similar ideas, as
those expressed here, concerning the contingencies involved in the relationships any fact or truth has with its
past.

8. Compare for instance the “first principle” Latour formulates in his Science in Action (1987, p.259).

9. Where “neuroscientific research” is taken to also encompass psychiatric and neuropsychopharmacological re-
search.

10. In the historical introduction of their (2003) book, Bennett and Hacker offer a comparable analysis, be it in
slightly different terms and with Descartes rather than Locke as main character, and compare also Bos (2013).

11. Of course, differences between the philosophies of science by Bachelard and Fleck can also be discerned. For
instance, Bachelard held on to an image of philosophy of science as an explicitly therapeutic and, hence, nor-
mative endeavor. Fleck’s philosophy of science, on the other hand, is less demanding in this respect. In the
present dissertation I not only make an inventory of active and passive linkages, but also (sometimes) check
active linkages for strength. This is something Fleck’s scheme allows, but does not demand.

12. For some of the many sources concerning these topics, see, e.g., Gould (1996), Turner (1978), Young (1985),
Shapin (1979a), Shapin (1979b), Smith (1998), Van Wyhe (2004) and Winter (1998).

13. The metaphor of the mangle, even if used slightly differently here, is of course owed to Pickering (1995).

14. Or sometimes even the nervous system as a whole.
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15. See also Young (1970, p.134).

16. See also for example Finger (1994, p.37), Hergenhahn (2009, p.249) and Young (1970, p.135).

17. Even though it took some fifty years to move from Fritsch and Hitzig’s 1870 findings to Hans Berger’s “dis-
covery” of EEG in 1929, together with, e.g., David Ferrier’s work on the brain’s electrophysiology (which I
will discuss presently), their results cannot be seen other than as a facilitating move in relation to the latter. For
histories of EEG, see, e.g., Borck (2006), Borck (2008) and Brazier (1961).

18. For some relevant histories, all focusing on slightly different issues, see Berrios and Marková (2002), Rose and
Abi-Rached (2013), Star (1989) and Young (1970).

19. The somaticist psychiatrists were those who, in opposition to Romantics in psychiatry (whose point of de-
parture was the “subjective” state of the mentally ill), embraced clinical observation, “rational classification”
of mental diseases and, whenever possible, localization of the lesions in the brain that were assumed to be
underlying such illnesses (see Yudofsky 1995).

20. For more details, especially with regard to the interconnections of the history of localizationism with the
history of (neuro-)psychiatry, see, e.g., Berrios and Marková (2002).

21. See, e.g., Gazzaniga et al. (2009), Clarke and Jacyna (1987), De Rijcke (2010, chapter 3), Finger (1994, pp.43-48)
and Jones (1999) for more on Golgi and Ramón y Cajal and the controversy they were implicated in.

22. Ramón y Cajal did not himself invent the name neuron to refer to the discrete entities that he claimed made
up the brain. It is a matter of historical dispute whether this was done by Alex Hill or Wilhelm Waldeyer, but
in any case the term neuron first appeared in the 1890s in a paper by summarizing Ramón y Cajal’s findings
(see Rose & Abi-Rached 2013, p.32).

23. The history of the neuron doctrine in fact involves many more events and names, of course. Jan Evangelista
Purkinje (1787–1869) and Theodor Schwann (1810–1882) are but two of these.

24. Or, as Star calls it: diffusionism (see Star 1989).

25. Or, to take recourse to another symbolic landmark, until 1961 (in this I follow Rose and Abi-Rached (2010)
and (2013)).

26. See also Rose and Abi-Rached (2013, chapter 1).

27. This no doubt goes back to earlier work by Rose concerning the life sciences, in which Rose likewise charac-
terizes contemporary life science in terms of a characteristic molecular gaze (see Rose 2007).

28. On the contrary, it resembles closely the somewhat more specific list of stylistic elements of neuroeconomics
drawn up in chapter 6.

29. Which is how Nikolas Rose often formulates today’s materialist consensus (see e.g. Rose & Abi-Rached 2013,
p.8).

30. There are famous stories about chairs flying into the “tunnels” of MRI scanners, and there is one notorious
story of a six-year-old boy who was fatally hit by an oxygen canister flying into the cylinder while he was in
there for a medical examination.
A report on the death of this patient can be found here: http://abcnews.go.com/US/story?id=92745&page=
1#.UVihtr_aS5A. Many images of objects that flew into fMRI scanners can be found on the website http:

http://abcnews.go.com/US/story?id=92745&page=1#.UVihtr_aS5A
http://abcnews.go.com/US/story?id=92745&page=1#.UVihtr_aS5A
http://www.simplyphysics.com/flying_objects.html
http://www.simplyphysics.com/flying_objects.html
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//www.simplyphysics.com/flying_objects.html.

31. The strength of the magnetic field of the earth ranges from 25 to 65 µT.

32. Using liquid helium to give the coils superconducting properties comes with its own specific hazards, par-
ticularly that of “quenches”. A quench can occur due to a malfunction somewhere in the equipment or due
to extreme disturbances of magnetic or vibrational nature, and when this happens the helium starts the boil
rapidly. Helium boils at 4.2◦ Kelvin, or -268,95◦ Celsius.

33. The data concerning energy consumption are likely to be fairly low estimates, since they come from the web-
site of one of the bigger producers of fMRI scanners, Siemens. The data concern one of their MR scanners,
the Magnetom Avanto. See http://www.siemens.com/innovation/en/publikationen/publications_
pof/pof_fall_2007/materials_for_the_environment/energy_demand.htm. For calculating the annual
costs of the energy consumption mentioned, I have used the energy prices given by Milieu Centraal, a Dutch
NGO whose aim is to inform the general public about energy issues and the environmental impact of energy
consumption. See http://www.milieucentraal.nl/themas/energie-besparen/energieprijzen (last
checked on March 31, 2013).

34. This specifically concerns the hydrogen isotope called protium, or 1H, which contains only one proton and
no neutrons. This is the most prevalent of hydrogen isotopes.

35. Only in Europe, where NMR is still sometimes used as an alternative, did some people find it mere silliness to
change the name (see Joyce 2008, p.42, note 5).

36. See, e.g., Rose and Abi-Rached (2013, p.73).

37. For this reason fMRI images have been described as providing a sort of “cyborg visuality” (Prasad 2005),
crossing as they do such taken-for-granted boundaries between what is material and living, artificial and natural,
technologically mediated and immediately present (cf. Haraway 1991).

38. Joyce (2008) gives a detailed history of the race to be first in developing medically applicable (f)MRI, including
various patents got in attempts at reaching that goal and the economic motivation behind it. Attention is also
directed to the development of the mathematics mobilized in order to visually represent NMR data.

39. Names associated with these developments include those of astronomer Ronald Bracewell, medical doctor
William Oldendorf and nuclear physicist Alan Cormack.

40. Raymond Damadian, together with Paul Lauterbur and Peter Mansfield, is one of the protagonists in the
famous priority dispute concerning the invention of MRI. Damadian was the first to build a full-body MRI
scanner and was perhaps the first to have a vision of MRI’s (medical) potential that closely resembles what MRI
has turned out to mean, scientifically, medically and culturally. But whereas Lauterbur and Mansfield earned a
Nobel Prize in medicine for their contributions to the development of the technology, Damadian, to his regret
and anger, was not honored in the same way. See, e.g., Prasad (2007) for a thorough analysis of this priority
dispute and the significance of it for our understanding of what “inventions” are and how they relate to the
distributed techno-scientific practices which their ascription is contingent upon.

Chapter 4 Neuroeconomics ascending, a collective assembled

1. It is assumed that the conditions of possibility of a much larger and more significant number of changes in

http://www.simplyphysics.com/flying_objects.html
http://www.simplyphysics.com/flying_objects.html
http://www.siemens.com/innovation/en/publikationen/publications_pof/pof_fall_2007/materials_for_the_environment/energy_demand.htm
http://www.siemens.com/innovation/en/publikationen/publications_pof/pof_fall_2007/materials_for_the_environment/energy_demand.htm
http://www.milieucentraal.nl/themas/energie-besparen/energieprijzen
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today’s “social ontology” are being uncovered, given that the neuroeconomic investigation of trust constitutes
merely one case in a whole range of cases in social neuroscience.

2. As noted before, the diversity of “literary genres” relating to science—from laboratory notes to peer-reviewed
articles, from disciplinary histories to popular science accounts or high school books—has received quite some
attention from those in the disciplines of history, philosophy and sociology of science (see e.g. Kuhn (1970),
Latour and Woolgar (1979), Shapin and Schaffer (1985)).

3. For a reprint, see Kuhn (1977).

4. See, e.g., Bourdieu (2004), Collins (1985), Latour and Woolgar (1979) and Shapin and Schaffer (1985). Surely,
there exist alternative routes to the esoteric circles of any of the sciences than that of following the standard
curricula and exams of university training programs, but they all demand that proof of one’s scientific credibil-
ity is shown—scientific capital has to be accumulated, to put it in sociological terms owing to Pierre Bourdieu
(2004, chapter 2).

5. Or perhaps better, since what counts as statistically significant differs from field to field, statistical skills which
allow scientists to check the calculations.

6. In later work (e.g. Collins & Evans 2007) they have gone on to test this experimentally—and with success.

7. See also, e.g., Fagan (2009).

8. Complementary explanations of this are easily thought of, of course. For example, these journals play an
important role in the general public relations of the scientific “form of life,” and are the ultimate source for
science popularizers.

9. Covered, respectively, by the Journal of Enzyme Inhibition and Medicinal Chemistry and Molecular and Cellular
Neuroscience.

10. Paul Glimcher is also author of two voluminous books on neuroeconomics (Glimcher 2003, Glimcher 2011),
the first of which deals extensively with its (alleged) history. To a large extent this 300+ page history of neuro-
economics overlaps with the brief history presented later (Glimcher et al. 2009b).

11. Glimcher et al. confuse the name of the most well-known essay included in the book with the title of the book
itself, calling the book The Methodology of Positive Economics.

12. For this, Friedman has been called the “as-if economist”; see
http://www.opendemocracy.net/globalization-vision_reflections/friedman_4132.jsp.

13. Leonard Savage is one of the most famous proponents of subjective expected utility theory.

14. This is called the “anchor” in the theory of heuristics.

15. Behavioral economics became rather successful in the last two to three decades, in which the measures of success
include not only obvious scientometric data such as numbers of publications, establishments of professional
organizations, dedicated journals and conferences, (academic) prizes and the like, but also political influence.
To illustrate this consider that Cass Sunstein, pioneer in behavior economics, is one of the chief advisors of the
Obama administration (see http://www.independent.co.uk/news/uk/politics/first-obama-now-cameron-

embraces-nudge-theory-2050127.html). Sunstein, together with Richard Thaler, authored the very influential
book Nudge (2009). In the Netherlands, Nudge has been taken up seriously in a number of studies by the
Scientific Council for Government Policy (WRR) (see Tiemeijer et al. (2009) and Tiemeijer (2011)).

http://www.opendemocracy.net/globalization-vision_reflections/friedman_4132.jsp
http://www.independent.co.uk/news/uk/politics/first-obama-now-cameron-
embraces-nudge-theory-2050127.html
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16. Such reference to Smith as we find here is not an isolated case. It can also be found, for instance, in Park and
Zak’s work (2007). Smith, to be sure, is one of those figures anyone who does economics must count as his or
her obvious predecessor.

17. See also, e.g., Matusall et al. (2011) and Rose and Abi-Rached (2013).

18. As is clear from chapter 3, much more can be said about Ferrier’s role in the development of neuroscience.

19. For the notion of obligatory points of passage, see Callon (1986).

20. See Macmillan (2000) for both a detailed account of the case of Phineas Gage and, even more extensively,
analyses of many other such stories and their mutual inconsistencies.

21. Often simply called the Nobel Prize in Economics, although Alfred Nobel did not install this particular prize;
he reserved the title of Nobel Prize only for outstanding achievements in physics, chemistry, physiology or
medicine, literature and the promotion of peace.

22. It can be debated whether Kosfeld et al.’s (2005) article actually presents the first study in which behavioral eco-
nomics partnered up with neuroendocrinology, as has also been stated by Miller (2013). In 2004, for example,
Zak, Kurzban & Matzner had already published their work on the neurobiology of trust (2004).

23. Which closely resembles, of course, Latour’s “first principle” in his Science in Action (see Latour 1987, p.259).

24. No one made this clearer than Latour, who made it his first principle of what would later come to be known
as actor network theory (see Latour 1987, p.259). It is, however, also a crucial upshot of what I consider to
be the philosophical core of the so-called strong programme in the sociology of scientific knowledge (see e.g.
Bloor 1976), namely finitism. Finitism and its consequences for thinking about science, knowledge, reality and
objectivity, is probably best articulated by Martin Kusch (2002a).

25. Or at least, that is what it clearly aims for. As with everything, whether it succeeds in achieving this is in the
hands of others, and it is still too early to evaluate this.

26. Note the similarity of Fleck’s talk of circles of scientists and nonscientists with decreasing expertise and capa-
bilities of making judgments with that of Collins and Evans (2002).

27. See http://www.nature.com/nature/authors/gta/others.html#newsandviews. Last checked 7 Septem-
ber 2011.

28. Strikingly, almost a duplicate of this picture accompanies an article by Michael Kosfeld. This is a somewhat
popularizing article named “Trust in the Brain,” published in a “Science & Society” special issue of EMBO
Reports (see Kosfeld 2007).

29. As for the latter step, this is not discussed in more detail by Damasio but is based on studies suggesting that
overcoming avoidance is associated with activation of brain areas involved in processing rewards such as the
nucleus accumbens (see, e.g., Young et al. (2001a), Insel and Shapiro (1992a) and Kosfeld et al. (2005)).

30. Not named here as such by Damasio.

31. Discriminating between social and nonsocial behavior and, accordingly, between having subjects do “theory-
of-mind processing” or not is a standard ingredient in psychology and in cognitive and social neuroscience.

32. Compare with Latour and Woolgar (1979) on the different modalities statements can go through, from being

http://www.nature.com/nature/authors/gta/others.html#newsandviews
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too implausible to consider as a candidate for truth to being obvious beyond rational discussion.

Chapter 5 Passive connections created: Neuroeconomic facts about trust

1. There are other strands of research fitting the description of “localizing trust” than those discussed in this
chapter. In addition to what I discuss, the effort to localize trust can also concern experiments in which experi-
mental subjects have to judge faces they are shown to be trustworthy or not while their brains are scanned (see
Todorov 2008).

2. And in contrast to, for example, such more “basic” fields of research as molecular or cellular neuroscience.

3. In the context of the neuroeconomics of trust, oxytocin has a monopoly on researcher’s attention. Other
neurochemicals (including neurotransmitters such as GABA, serotonin and dopamine and hormones such as
testosteron) may, of course, be shown to be involved in other aspects of the strategic social interaction that
neuroeconomists are interested in.

4. Coverage includes The New York Times, The Guardian, De Standaard, CNN, FOX News and many more. For
a complete overview, see http://www.neuroeconomicstudies.org/press/print. In addition, there are
Zak’s TED Talks (see http://www.ted.com/talks/paul_zak_trust_morality_and_oxytocin.html and
http://youtu.be/1Rp-eaId3b0).

5. More recently, this view has been corroborated by Koscik and Tranel (2011).

6. The caudate nucleus is a medial part of the striatum.

7. It is beyond the scope of this work to go into this in more detail, but see, e.g., Friston (2010) and Clark (2013).

8. Following the work of Harsanyi, Bayesianism is also a standard ingredient of contemporary game theory.
Colman succinctly summarizes this: “In Bayesian game theory [. . . ], expected utilities are based on subjective
probabilities rather than objective relative frequencies, and what is maximized is subjective expected utility
(SEU). In SEU theory, utilities obey the axioms formulated by Savage (1954) or one of the alternative axiom
systems that have been proposed. Savage built on the axioms of von Neumann and Morgenstern (1947), who
introduced the independence principle, and Ramsey (1931), who showed how to define subjective probabilities
in terms of preferences among gambles. Rational decisions are those that maximize EU, whether objective or
subjective.” (2003, p.141)

9. For this use of the word “modality,” see Latour and Woolgar (1979).

10. This, again, obviously conflicts with the idea of the Bayesian brain.

11. For more on reputation building, see, e.g., Fehr and Knoch (2009), who argued that the ability to build a
reputation crucially involves a well-functioning PFC.

12. See, e.g. ,Gazzaniga et al. (2009, chapter 3).

13. A “less rich” interpretation of behaviorally similar experiments, but without neuroscientific “addition,” is given
in Houser et al. (2010b).

14. By now, McCabe et al. (2001) is a common reference point both in the context of the neuroeconomic investi-
gation of decision making as well as in the broader field of social neuroscience.

http://www.neuroeconomicstudies.org/press/print
http://www.ted.com/talks/paul_zak_trust_morality_and_oxytocin.html
http://youtu.be/1Rp-eaId3b0
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15. And of “normal science” generally, of course.

16. Which is established in, for instance, Powell & Rorie (1967).

17. Also McCabe et al. pointed out the fact that the cooperative strategy involves overcoming a “desire for im-
mediate gratification in favor of greater but postponed gains from mutual cooperation” (McCabe et al. 2001,
p.11832).

Chapter 6 Inspecting the piles in the swamp: Active linkages engaged in
the neuroeconomics of trust

1. Among the references concerning research on oxytocin in neuroeconomics articles, there are publications in
such esoteric journals as Psychoneuroendocrinology (e.g. Insel & Shapiro 1992b) as well as publications in more
mainstream journals such as PNAS (e.g. Carter 1998). For instance, Insel and Shapiro (1992b) review literature
regarding the role of oxytocin and vasopressin in bonding, and in the neuroendocrinological literature these
peptides tend to be discussed together. Vasopressin and oxytocin are very similar in both molecular structure
and functionality in social behaviors (see for example Carter et al. (2001), Huber et al. (2005), Insel and Young
(2001), Landgraf and Neumann (2004) and Young et al. (2001b)). At the other end of the spectrum is, for
instance, Carter (1998), which is a report of original experimental work on the efficacy of oxytocin (and
vasopressin) in prairie voles, whose after-mating bonding is said to involve this neuropeptide. In addition to
such articles on the topic of the role of oxytocin in social behaviors there are also publications referred to
concerning more neurophysiological or cellular issues (e.g. Landgraf & Neumann 2004, Huber et al. 2005).

2. In nonhuman mammals, this is often done by way of microdialysis, a somewhat invasive technique that can, in
principle, also be used in humans (see e.g. Landgraf & Neumann 2004).

3. This point is made by Professor Wolfram Schultz in a Royal Society publication on the societal and policy
implications of the new neurosciences (see The Royal Society 2011, p.51).

4. In addition to this analysis of ever more concrete ways in which evolution succeeds in actively linking together
a significant number of elements in the neuroeconomics of trust, I wish to shed light on the active linkage of
evolution from a slightly different perspective, taking my cue from an observation by Fleck. For if anything,
“evolution” seems very powerful, something capable of almost single-handedly separating or binding together
groups of people. It is, in other words, a notion in which the social character of scientific knowledge is highly
pertinent. As Fleck wrote:

This social character inherent in the very nature of scientific activity is not without its substan-
tive consequences. Words which formerly were simple terms become slogans; sentences which
once were simple statements become calls to battle. This completely alters their socio-cogitative
value. They no longer influence the mind through their logical meaning—indeed, they often act
against it—but rather they acquire a magical power and exert a mental influence simply by being
used. As an example, one might consider the effect of terms such as ‘materialism’ or ‘atheism,’
which in some countries at once discredit their proponents but in others function as essential
passwords for acceptability. This magical power of slogans, with ‘vitalism’ in biology, ‘speci-
ficity’ in immunology, and ‘bacterial information’ in bacteriology, clearly extends to the very
depth of specialist research. Whenever such a term is found in a scientific text, it is not examined
logically, but immediately makes either enemies or friends. (Fleck 1979, p.43)
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Fleck’s observation that such terms as he mentions are capable of making friends or foes still sounds topical
today, and if ever there was one such powerful term, would that not be “evolution”? The weight of evolution
suggested by Fleck’s line of reasoning, then, helps clarify why the evolutionarily explained connection be-
tween voles and humans which in this case puts neuroeconomists on the trail of oxytocin, is nowhere justified
methodologically or otherwise deliberated about explicitly. It helps us understand why the evolution-inspired
idea that voles are perfect model organisms in the context of understanding human social behavior is beyond
doubt or critical scrutiny entirely.

5. Springs of ethnographic, sociological and cultural anthropological research bear witness to this, of course. This
theme is discussed along similar lines in Rose and Abi-Rached (2013, p.102-104).

6. A further observation deserves to be mentioned here but, for reasons of space, will only feature in the endnotes.
There seems to be a widespread gender stereotype at the basis of identifying oxytocin as the substance of choice
for the study of prosocial behavior. Neuroeconomic experiments using oxytocin seem to be searching for a
neuroscientific explanation as to why experiments in behavioral economics show that people tend to behave
less rationally and more pro socially than rational choice theory predicts. Married to evolutionary theory,
one accordingly bumps into reasoning that “maternal care” is the paradigmatic case of prosocial behavior and,
evolutionarily, possibly the mother of all prosocial behaviors. The unquestionable importance of oxytocin
in maternal care subsequently gives sufficient reason to investigate the role of oxytocin in other prosocial
behaviors. In short, you get a series of transitions linking together social behavior, deviations from rationality,
femininity and oxytocin. If anything, this appears to amount to a naturalization of a gender stereotype which,
as is clear from the above, can be debated on more than one ground.

7. Though, arguably, these are still rather complex psychological constructs.

8. For all kinds of methodological reasons, granting subjects a wider array of options, for instance by allowing
them control of an ordinary computer keyboard, would introduce too much complexity. How would scientists,
in that case, distinguish between patterns of activation related to (thinking of) controlling a keyboard that
subjects cannot see, the concentration required for doing that, the attention subjects pay to the task(s) at hand
and the subjects’ decisions or actions that researchers are interested in? In addition, it would come with extra
movements that may introduce extra noise in the data. When subjects play games such as the Trust Game,
however, fMRI does not entail a lot of restrictions compared to how these games are played in “ordinary”
behavioral game theory.

9. It has one of its main proponents in éminence grise John Cacioppo; see e.g.(Cacioppo & Berntson 1992, Decety
& Cacioppo 2011).

10. Another pertinent case in point is provided by those investigating and pleading for “distributed cognition” (i.e.,
the idea that humans distribute cognition across individuals such that individuals’ isolated cognitive apparatus,
power or state is factually subordinate to that of the groups they are part of). This line of reasoning is very much
associated for instance with the work of Edwin Hutchins (Hutchins 1995), but also Fleck’s theory of styles and
collectives arguably fits this description. Moreover, arguments in favor of taking into account the distributed
character of much of human cognition can be also found in the context of discussions of neuroeconomics ( see
e.g. Wilcox 2008).

11. A large part of the work described here is standardly done by a software package called SPM, which makes
Statistical Parametric Maps. This package is developed, distributed free of charge and explained extensively
by the University College London Wellcome Trust Centre for Neuroimaging, better known as “the FIL,” for
Functional Imaging Laboratory (which in fact is only one part of the center). Both the package and exten-
sive documentation can be found at their website, http://www.fil.ion.ucl.ac.uk/spm/. A large part of

http://www.fil.ion.ucl.ac.uk/spm/
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the present discussion is based on tutorials, video courses and other materials I found there. Also, the mini-
neuroschool on social neuroscience and neuroimaging organized by the European Neuroscience and Society
Network (ENSN) I attended in Vienna in 2009 taught me a lot about fMRI, as did my time as “philosopher in
residence” at the Interacting Minds Lab for social neuroscience in Aarhus, Denmark (2010).

12. This Fleckian point is brought home in the context of neuroimaging by Alac (2008) and Roepstorff (2007).

13. And, naturally, also used across the board in neuroeconomics.

14. See also, for instance, Roepstorff (2003, p.22).

15. A very severe judgment on the success of functional localization was given by philosophers of neuroscience
Valerie Hardcastle and Matthew Stewart, who write:

The long and the short of it is that our experiments are not designed such that they give us
much definitive functional information about any particular brain structure. Neuroscientists’
simplifying assumptions of discreteness and constancy of function are simply not justified, nor
is it clear that they will be theoretically appropriate any time soon. These assumptions end up
causing scientists to abstract over the neurophysiology improperly in that they deny diversity
of function or multi-tasking all the way down the line prior to examining the data for exactly
these possibilities.
As a result, neuroscientists cannot use the data they get to support their claims of function, for
they are assuming local and specific functions prior to gathering appropriate data for that claim.
But, gathering the appropriate data is simply beyond our kin at the moment, for we have no
way to approach studying the brain except through a modularist lens. Basically, we are stuck
theoretically and empirically in a counter?productive circle. What do all the brain data we have
amassed tell us about how the brain works? Precious little thus far. (Hardcastle & Stewart 2002,
p.80)

Central to the assault on localizationism by Hardcastle and Stewart are considerations relating to what is called
the “plasticity” of the brain, that is, the brain’s capacity to change in response to changes in its environment
(broadly construed). I will address this theme presently.

16. See, e.g., Berlucchi and Buchtel (2009) for a disciplinary history of neural plasticity, paying attention more to
what would here be called pre-ideas or proto-ideas than to its scientific realization.

17. Interestingly, the increasing realization of the import of neural plasticity has also led to claims that, because
neural plasticity might be affected by adverse experiences in childhood, the impacts on the brain of parenthood
and social environs have to be seen as key to the possibility of addressing social troubles (cf. Rose & Abi-
Rached 2013)—neural plasticity is conscripted in “arguments for early intervention in the name of the brain”
(Rose & Abi-Rached 2013, p.51)

18. Moreover, neuroeconomists conceive of what are here called active linkages in a completely different way, that
is, not as style-induced and unnecessary investments requisite to harvesting passive linkages which partially
owe their very existence to these active linkages, but rather as the preconditions for uncovering aspects of the
world as it is, independent from whatever it is scientists do to that world in their attempts to uncover it.

19. Or rather, in their specific text referred to here, they are promoting neuroeconomics.

20. In chapter 5, I also discussed other ways in which the conditions of the experiment can be varied, including
adding iterations and mutuality to the experimental setup.
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21. But compare, e.g., Fehr (2009, p.228).

22. Considerations regarding reputation, moreover, might also be at play in one-shot games, if for instance subjects
take into account what view experimenters, rather than their counterparts in the games, might develop of
them.

23. The question is, of course, what would constitute a refutation of this theory.

24. The title of the talk by Brooks King-Casas was “Neural Substrates of Reciprocity in Cooperative and Non-
cooperative Interactions.” A similar definition of trust is for instance given on p.78 of King-Casas et al. (2005);
likewise, Chang et al. state: “trust is operationally defined as the amount of money that a player invests in their
partner” (2010, p.88).
The view that trust and unforced money transfers are sufficiently of a piece that one can be identified in
terms of the other is also reinforced by the repeated emphasis commonly found in behavioral economic and
neuroeconomic articles on the fact that the monetary units at issue in experiments have real value, in the sense
that once the experiment is over, the subjects can exchange the sum total of their monetary units for real
money. In the experiment by Kosfeld and colleagues, for instance, this went at the previously and publicly
announced rate of 0.40 Swiss francs per unit, on top of the 80 Swiss francs flat fee participants received.

25. In iterated Trust Games things are slightly different, since then subjects do get to know more and more about
their partner’s behavior as the games progress. What it is they know, and whether outside of the laboratory
this is the only type of data that matters to estimations of trustworthiness, can be debated of course.

26. Discussed in section 6.2.

27. Or rather, the phenomena. For if anything shows from social scientific investigations of trust, it is that trust
comes in so many varieties that it is hard to think that all of them share in some common core (cf. e.g.
Dietz 2011).

28. A similar observation can be found in Rose and Abi-Rached (2013, p.163).

29. Another of a potentially very long list of illustrations of this point is provided by Chris and Uta Frith:

In this issue of Neuron, a study by Chiu et al. examines the brain responses of autistic volunteers
in a Trust Game. The findings reveal an unusual lack of brain activity in mid cingulate cortex
when they make their investments. We speculate that this may arise because autistic individuals
are unaware that they will also gain or lose reputation in their partner’s eyes. (Frith & Frith 2008,
p.331)

Here too, the functional explanation typical of cognitive psychology is put to use in the interpretation of the
data concerning activation patterns in the brain.

30. According to the Web of knowledge science citation index, 137 articles in the research area “psychiatry” cite
Kosfeld et al. (2005) as of 14 August 2013. For reviews and meta-analyses of the significance of oxytocin in
psychiatric disorders, see Bakermans and IJzendoorn (2013) and Veening and Olivier (2013). Methodological
and philosophical issues regarding the interpretation of behavioral and psychiatric oxytocin studies, with regard
to oxytocin’s role in human sociality, are discussed in Churchland (2011) and Churchland and Winkielman
(2012).

31. This is confirmed if one juxtaposes a neuroeconomic article with such writings as Kishida et al. (2010) and King-
Casas & Chiu (2012) from psychiatry; Insel (2010) and Singer (2012) from social neuroscience; or Churchland
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(2008) and Churchland (2011) from neurophilosophy.

32. Electrical transmission of information along and between neurons, as modulated by neurotransmitters and
neuropeptides, is also crucial to our understanding of the brain. But in a relatively applied department within
the perimeter of neuroscience as is neuroeconomics, such basic physiological issues remain largely beneath the
radar.

33. In this, Rose and Abi-Rached clearly mimic Michel Foucault’s ongoing concern with the clinic, the school and
the prison as sites simultaneously of the exertion of power and the manufacture of truth (see, e.g., Foucault
1991).

Chapter 7 Conclusion: Trust in neuroeconomics, trusting neuroeconomists

1. See Herder (1965, p.205), cited in Clarke and Jacyna (1987, p.231).

2. Of course, this analysis covers but a tiny bit of the extensive ground to be covered for an exhaustive historical
account. Indeed, we are awaiting a more thorough genealogy of the neurosciences to prove the value of the
preceding (i.e., one which deals with many more of the many roots and branches the neurosciences encompass).
The focus on localizationism is a restricted one, and the relations between the neurosciences and cybernetics
and cognitive science, for instance, would also deserve attention, as do the relations the neurosciences entertain
with all sorts of biochemical and otherwise biological endeavors. But what I have shown here can at least
be understood as a pointer, both heuristically and in terms of contents, regarding what such a more thorough
genealogy would comprise: a thorough understanding of today’s neurosciences will surely benefit from a proper
appreciation of the traditions of scientific thinking and doing and the styles they carried that play out in the
science of today.

3. Surely, more can be said about this theme than I have discussed here, and from a variety of perspectives. See
for instance Alac (2008), regarding what it takes to learn how to read fMRI images. Such images are, as Fleck
would put it, ideograms—images soaked in meaning. Alac shows that to correctly interpret such images it takes
a whole lot of embodied and tacit knowledge and skills, much of which proves to be hard to transmit. Gestures,
moreover, appear to function by mediating the digital world of images on computer screens and “the world of
embodied action.” (p.483).

4. Working in an entirely different tradition and style, arguably Hans-Georg Gadamer reached a conclusion rather
similar to this one in his magnum opus Wahrheit und Methode (1960).

5. Though my focus has been rather restrictive, looking only at one particular way in which initiation into the
neuroeconomic collective might happen, much could be added to my analysis of neuroeconomics, and indeed
much would be won by this. Reasons of space and time are at the base of the choices I have made, more than an
evaluation of the respective intrinsic importance of alternative pathways of investigating this aspect of scientific
practice.

6. Much more could be said about this, of course. However, since the present undertaking is an exercise in his-
torical epistemology, not in history itself, my focus here is not and cannot be on the wide variety of topical
historical trajectories implicated in the neuroeconomics of trust. However, insofar as I discussed the histor-
ical development of localizationism and fMRI in chapter 3, this most certainly supports the lessons I have
articulated.

7. In chapter 1, section 1.3 the precise way in which I have appropriated Popper’s metaphor was explained.
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8. This is a theme that has not receive a lot of attention here, but see, e.g., Van den Bos et al. (2011).

9. See, e.g., Gardner (1985).

10. As ethnomethodologist Rod Watson would put it, trust as stylized in neuroeconomics constitutes what eth-
nomethodologists would describe as merely “one more phenomenon to be elaborated within a formal-analytic
approach” (2009, p.476).

11. A deep difference of opinion exists between the two as to how and where trust is to be located and/or identified,
so much is clear. The neuroeconomic approach is scientific in all the familiar senses of the term, implying that
the development of explanatory theory is key, that it relies on a whole gamut of related theories, that it allots
quite some weight to all kinds of experimental methods and their (statistical) accessories and that it cannot
do without an rich palette of phenomenotechnologies. One effect of this approach, we saw, is that it is not
always clear how results from neuroeconomics stand relative to the real-life phenomenon of trust that grants
neuroeconomic research the better part of its topicality.
The ethnomethodological approach is neuroeconomics’ mirror image in both respects. It cares only about the
lived reality of orderly social life and has no explanatory ambitions whatsoever; accordingly it allots scientific
theorizing and experimenting no role at all, as far as understanding such phenomena as trust is concerned.
Rather, ethnomethodologists simply seek to describe the lifeworld such that we gain a better understanding
of how it is given the meaning and order it has, including how these are maintained and how any possible
disturbances are repaired.
Perhaps neuroeconomists would argue that their explanations of what trust is and how it works also give a
materialist and scientific handle on the very questions ethnomethodologists are interested. Nonetheless, what
does not become entirely clear is whether the differently stylized versions of trust developed by ethnomethod-
ologists and neuroeconomists can be said to stand in such relation to each other that one might be reducible to
the other, or that accepting one implicates the elimination of the other. Resolving this issue, however, does not
belong to the task at hand.

12. See, e.g., Van den Bos et al. (2009), Van den Bos et al. (2011) and Fett et al. (2012a).

13. A theme I have discussed before ; see also King-Casas et al. (2005).

14. As discussed in chapter 6, there is a very rapidly expanding neuropsychiatric literature building on and using
the methods of neuroeconomics, with a central heuristic role for the neuroeconomics of trust. For concrete
examples, see Fett et al. (2012b) and Hoge et al. (2012), Sharp (2012); for a general review of this development,
see Sharp et al. (2012).

15. Alternatively, sellers could also attempt to stimulate endogenous oxytocin production by, for instance, cuddling
their customers. Whether that would make for a good strategy, though, I sincerely doubt.

16. See for instance https://www.verolabs.com/Default.asp.

https://www.verolabs.com/Default.asp
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Samenvatting

In de afgelopen decennia is een steeds groter deel van het menselijk handelen en ervaren
onderwerp geworden van neurowetenschappelijk onderzoek. Het brein staat al lang niet
meer alleen centraal in de cognitiewetenschappen, psychiatrie en neurologie. Onder meer
ook theologen, ethici, sociologen, esthetici en economen zijn geïnteresseerd geraakt in de
neurofysiologie die ten grondslag ligt aan menselijk gedrag. Dit proefschrift richt zich op
het onderzoek waarin psychologen, neurowetenschappers en economen samenwerken om
sociale en economische besluitvorming te bestuderen, binnen een vakgebied dat inmiddels
bekend staat als “neuroeconomie.” De ontwikkeling en achtergronden van het in dit gebied
verrichtte onderzoek naar vertrouwen staan daarbij centraal. De wetenschapsfilosofie van
Ludwik Fleck vormt hiervoor het analysekader.

In de neoklassieke economie vormt de homo economicus de centrale figuur: bij de ana-
lyse van keuzegedrag veronderstellen economen dat mensen zich bij hun keuzen tussen
schaarse middelen laten leiden door eigenbelang en rationele calculatie. Neuroeconomen
bestuderen sociaal en economisch keuzegedrag bijvoorbeeld door in laboratoriumexperi-
menten varianten te creëren op het klassieke spel met het Prisoner’s Dilemma, om vervol-
gens met behulp van beeldvormende technologie (fMRI) de hersenactiviteit van degenen
die beslissingen nemen te traceren. Ook onderzoeken neuroeconomen, met gebruik van
dezelfde spelen, hoe keuzegedrag gemoduleerd worden door bepaalde stoffen in het brein,
zoals de neuropeptide oxytocine. Een belangrijk thema binnen dit onderzoek is de bi-
ologische basis van vertrouwen dat bij dergelijke beslissingen in het geding is. De homo
economicus maakt in dit onderzoek plaats voor de homo neuroeconomicus. Dit alles roept
een aantal vragen op. Hoe ziet het vertrouwen dat neuroeconomen in beeld brengen er
uit? In welke mate verschilt het mensenbeeld van de homo neuroeconomicus van dat van
de homo economicus? Waarop is het vertrouwen in de inzichten die dit onderzoek oplevert
gebaseerd?

Om deze vragen te beantwoorden onderzoekt dit proefschrift de ontwikkeling van de neu-
roeconomie vanuit een visie op wetenschap die ontwikkeld is door de Poolse microbioloog
en wetenschapsfilosoof Ludwik Fleck (1896–1961), wiens filosofisch hoofdwerk Entstehung
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und Entwicklung einer wissenschaftlichen Tatsache in 1935 verscheen. Er wordt een een prag-
matistische interpretatie van Flecks filosofie verdedigd, die in enige opzichten lijkt op de
mogelijk bekendere hedendaagse filosofie ontwikkeld door wetenschapstheoreticus Bruno
Latour. Fleck legt veel nadruk op het historisch verankerde en het relationele karakter van
wetenschappelijke kennis, objecten waarover kennis wordt ingewonnen en de (groepen) ac-
toren die die kennis inwinnen. Zo articuleert Fleck de veelvormigheid van de zaken die een
knooppunt in dergelijke netwerken van relaties kunnen zijn—(groepen) mensen, dingen,
theorieën, aannames, en allerhande soorten modellen. Ook benadrukt Fleck dat door de
tijd en door wetenschappelijke en sociale processen heen de betekenissen van knooppunten
in dergelijke netwerken veranderen. De visie op wetenschap die Fleck heeft ontwikkeld,
impliceert dat in de bestudering van wetenschap aandacht moet uitgaan naar zowel his-
torische, sociale, praktische als experimentele aspecten van wetenschappelijk werk.

De twee meest centrale begrippen in Flecks wetenschapsfilosofie echter zijn stijl en collec-
tief. Wetenschappelijke stijlen omvatten hun eigen ontologie, hun eigen verzameling gang-
bare methoden, aannamen en manieren van kijken. Stijl is de kleinste eenheid waarin Fleck
wetenschap analyseert—in tegenstelling tot bijvoorbeeld discipline, paradigma of experi-
menteel systeem. In iedere stijl worden investeringen gedaan in wat Fleck actieve koppe-
lingen noemt en worden zogenaamde passieve koppelingen geoogst. Laatste zijn die zaken
die doorgaans begrepen worden als de feiten die onafhankelijk van door wetenschappers
gedane investeringen zouden bestaan. Fleck laat echter zien dat om op feiten te stoten
veel werk verzet moet worden en een uitgebreid netwerk van actieve koppelingen moet
zijn aangelegd. Zonder de continuïteit in wetenschappelijk denken en doen uit het oog
te verliezen, benadrukt Fleck, met diens stijlbegrip in handen, minder de stabiliteit van
het wetenschapssysteem dan de veranderlijkheid van wetenschappers, objecten van weten-
schap, en de samenleving waarin en waarvoor die wetenschap beoefend wordt.

Met het sociologische begrip collectief duidt Fleck op de groepen mensen die een bepaalde
stijl dragen. Volgens Fleck is ieder collectief opgebouwd uit een esoterische kring van in-
gewijden, en een exoterische kring van niet-ingewijde maar wel betrokken mensen. Onder
meer de manier waarop over wetenschap wordt geschreven, hangt volgens Fleck af van de
plek in het collectief waar het publiek en de auteurs zich bevinden.

Gebruikmakend van dit kader en om boven geformuleerde vragen te beantwoorden, bouwt
dit proefschrift in zeven over twee delen verdeelde hoofdstukken een beeld op van hoe
neuroeconomen vertrouwen, het brein en sociaal handelen stileren, en wat kenmerkend is
voor de stijl van werken en denken die zij dragen. Het eerste deel telt drie hoofdstukken
en heeft een voorbereidend karakter. Hoofdstuk 1 presenteert de problematiek die aan bod
komt, hoofdstuk 2 licht het Fleckiaanse kader toe dat in het restant van het proefschrift
gehanteerd wordt, en hoofdstuk 3 illustreert dat kader door de genese en ontwikkeling van
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een voor de hedendaagse neurowetenschappen centrale aanname te analyseren, te weten dat
ten grondslag aan iedere psychologische functie of individuele handeling de activiteit van
een onderscheiden hersengebied ligt—een aanname die bekend staat als “localizationisme.”

De wijze waarop neuroeconomen vertrouwen vormgeven staat centraal in het tweede deel
van het proefschrift. Het onderzoek hiernaar begint in hoofdstuk 4 met een introductie
van de neuroeconomie, die de vorm aanneemt van een analyse van de functie en het belang
van twee wetenschappelijk-literaire schrijven, te weten disciplinaire geschiedenis en een
specifiek type inleidende artikelen. Twee dingen worden aangetoond: (i) dat het schrijven
van geschiedenis een poging kan zijn om gelijktijdig gebeurtenissen op een bepaalde manier
voor te stellen als te interveniëren in de historische gang van zaken, en (ii) dat, met name
waar het hybride wetenschappen als de neuroeconomie betreft, er meer paden zijn naar de
esoterische cirkel dan Fleck oorspronkelijk had voorgesteld.

Hoofdstuk 5 presenteert de huidige stand van zaken op het gebied van neuroeconomisch
onderzoek naar vertrouwen. Twee onderzoekslijnen worden onderscheiden: een die met
name leunt op het gebruik van functionele magnetische resonantie beeldvorming (fMRI) en
waarin gekeken wordt naar specifieke functioneel onderscheiden delen van het brein die in
mensen betrokken zijn bij vertrouwen, en een waarin de rol van de neuropeptide oxytocine
in vertrouwen centraal staat. In beide lijnen van onderzoek is een centrale plek gereserveerd
voor het door gedragseconomen ontwikkelde vertrouwensspel (“Trust Game”). Dit maakt
de weg vrij voor de stilistische analyse van de neuroeconomie die volgt in hoofdstuk 6.
Al bij al worden hier zestien stilistische elementen in de neuroeconomie geïdentificeerd,
variërend van retorische instrumenten tot diermodellen en van fMRI tot speltheorie.

Langs deze weg krijgt een analyse vorm van hoe in de neuroeconomie het brein, sociaal
handelen en vertrouwen worden gestileerd. Het door neuroeconomen gestileerde brein is
niet langer de Central Processing Unit die het voor functionalisten, cognitivisten of com-
putationeel neurowetenschappers was en is. In plaats daarvan is het een door en door his-
torisch gesitueerd en biologisch orgaan. Sociaal handelen is in de het werk van neuroe-
conomen niets anders dan de interactie tussen geïsoleerde individuele mensen onderling—
of tussen een mens en bijvoorbeeld een computer, zolang de mens in kwestie maar denkt
dat hij/zij van doen heeft met een ander mens. Vertrouwen wordt een gecompliceerd ver-
schijnsel dat deels in de biologie en deels in de psychologie en het handelen verankerd ligt,
maar dat helemaal geïdentificeerd kan worden “in” individueel handelende mensen.

De homo economicus en de homo neuroeconomicus, vervolgens, blijken overeenkomsten en
verschillen te vertonen. Omdat de calculaties van speltheoretici in de neuroeconomie niet
langer de gouden standaard van rationaliteit vormen, is “rationaliteit” tijdens de verhuizing
van neoklassieke economie naar neuroeconomie getransformeerd. Mede hierdoor wordt
ook de homo neuroeconomicus gezien als rationeel en voorspelbaar wezen. En terwijl ook
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de homo neuroeconomicus in eerste instantie de bevrediging de eigen behoeften nastreeft,
kan dit betekenen dat de homo neuroeconomicus op schijnbaar altruïstische wijze iets voor
een ander doet. Als is dit niet exact wat traditioneel beschouwd wordt als welbegrepen
eigenbelang, het botst niet per se met klassieke ideeën over “revealed preference.” Meer
dan de homo economicus is de homo neuroeconomicus een biologisch en sociaal wezen—een
wezen dat door meer dan rationaliteit en eigenbelang gedreven wordt (zoals deze traditio-
neel begrepen werden). Tegelijk is het een wezen dat net zo goed voorspelbaar is, gegeven
haar redelijkheid en gerichtheid op de bevrediging van de eigen wensen.

Tot slot beschrijft hoofdstuk 7 de stijl van de neuroeconomie als horizontalistisch, en haar
strategie als expansionistisch. Het expansionisme van deze stijl ligt in haar neiging zich te
verspreiden, bijvoorbeeld door het terrein waarover ze zich uitlaat te vergroten of door
de producten die ze voortbrengt te laten circuleren voorbij de grenzen van het terrein
waar die producten ontwikkeld zijn. Zo zien we bijvoorbeeld dat het neuroeconomisch
vormgegeven vertrouwen tot “technisch ding” gemaakt is en een plek gegeven is in psychi-
atrisch onderzoek naar stoornissen die geacht worden verband te houden met socialiteit:
van autisme tot depressie.

De reden dat de stijl als horizontalistisch wordt omschreven, is dat hier geen “epistemologie
van de diepte” te herkennen is—neuroeconomen gaan niet uit van een diepst of hardst fun-
dament van onze natuur, en in tegenstelling daarmee zijn alle elementen die zij actief mo-
biliseren of passief oogsten op één vlak met elkaar verbonden. Evolutionaire geschiedenis
en beeldvormende technologie, economische rationaliteit en diermodellen, psychologische
modelering en functioneel onderscheiden hersengebieden of neuropeptiden spelen allemaal
een belangrijke rol in het denken en doen van neuroeconomen, en alleen retorisch kan het
één een groter epistemologisch of ontologisch belang gegeven worden dan het ander. De
kracht van de neuroeconomie ligt dan ook niet in de robuustheid van haar fundering in,
bijvoorbeeld, het brein, maar in de complexiteit van het netwerk dat ze weet te mobiliseren
en de dichtheid van verbindingen daarin. Het zijn de verbindingen tussen elementen die
het werk doen waaraan de neuroeconomie haar kracht ontleent. Dit verhaal helpt uitein-
delijk ook de vraag te beantwoorden waarom we vertrouwen stellen in de antwoorden die
neuroeconomen geven op de vragen die ze stellen. Dat heeft opnieuw met het horizonta-
lisme te maken: neuroeconomen slepen zoveel grondstoffen en hulpbronnen aan, plaatsen
hun werk zo goed in bestaande netwerken, dat een vote of no confidence al snel een stem
tegen heel veel gevestigde kennis en onderzoeksmethoden lijkt te zijn of te impliceren.



Summary

During recent decades an ever greater part of human action and experience has become the
subject of neuroscientific research. For quite some time now, the brain is not at the center of
attention only of people working in the cognitive sciences, psychiatry or neurology. Also
for instance theologians, ethicists, aestheticists, and economists have become interested
in the neurophysiology that they consider to be at the basis of human behavior. This
dissertation deals with research in which psychologists, neuroscientists, and economists
collaborate in studying social and economic decision making, within the field of study
that has become known as “neuroeconomics.” The development of and background to
neuroeconomic research on trust is central here. The philosophy of science developed by
Ludwik Fleck forms the analytical framework used.

In neoclassical economics the homo economicus is the central figure: in analyses of choice
behavior economists assume that, in their choices between scarce goods, people are led by
self-interest and rational calculation. Neuroeconomists study social and economic decision
making for instance by creating variants of the classical Prisoner’s Dilemma Game in lab-
oratory experiments, often also examining the brain activity of those partaking in the ex-
periments using functional magnetic resonance imaging (fMRI). Using those same games,
neuroeconomists also study how decision making is modulated by specific molecules in the
brain, such as the neuropeptide oxytocin. One particularly pertinent theme within this re-
search is the biological basis of trust that is at issue in such decisions. In neuroeconomics
the homo economicus steps back in favor of the homo neuroeconomicus. This leads us to ask
a number of questions. What does trust look like as conceived of by neuroeconomists? To
what degree does the view of man captured with the homo neuroeconomicus differ from
that of the homo economicus? What is the basis of our trust in the insights flowing from
neuroeconomic research?

To answer these questions, this dissertation examines the development of neuroeconomics
from a perspective on science developed by the Polish microbiologist and philosopher of
science Ludwik Fleck (1896–1961), whose main philosophical work Entstehung und En-
twicklung einer Wissenschaftlichen Tatsache was first published in 1935. A pragmatist inter-
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pretation of Fleck’s philosophy is defended—one which, in some respects, resembles the
philosophy developed by Bruno Latour that might be more familiar to many contem-
porary readers. Fleck’s philosophy emphasizes networked nature of scientific knowledge,
objects, and actors, the changing meanings of nodes in such networks, and the hybrid na-
ture of all that might be a node in such network. Anything from (groups of) people to
research technologies, from assumptions to models and theories, and from objects of in-
vestigation to established facts are involved in such networks, and they are all susceptible
to change throughout time and throughout the processes scientific practice entails. The
theory of science Fleck has developed implies that when studying science one should not
confine one’s attention to ideas, but rather take into account historical, social, practical and
experimental aspects of scientific work.

The two concepts central to Fleck’s philosophy of science, however, are style and collective.
Scientific styles come with their own ontology, their own set of accepted and acceptable
methods, assumptions, and ways of looking at things; style is the smallest unit in which
Fleck analyzes science—distinguishing it for instance from discipline, paradigm, or experi-
mental system. In any style investments take place in what Fleck calls active linkages, and
it is through this that science succeeds to reap passive linkages. The latter are those things
that are commonly understood as facts that are “always already there,” independent from
any investment in active linkages made whatsoever. Fleck, however, shows that it takes a
lot of work in order to arrive at (allegedly passive) facts. Without loosing out of sight con-
tinuity in scientific thinking and doing, using his concept of style, Fleck emphasizes the
flux characteristic of science, scientists, objects of research, and the society in which and,
often, for which science is practiced.

With the sociological concept of collective Fleck refers to those people who carry a par-
ticular style. As Fleck conceives of it, any collective is build up from an esoteric circle
populated by experts and an exoteric circle populated by laymen. For instance, what shape
reports on science take is dependent on where it is that one is situated within such a col-
lective, and where it is one’s audience is located.

Using this framework, this dissertation shows in two parts, making up a total of seven
chapters, how neuroeconomists stylize trust, the brain and social action and what is dis-
tinctive of the style carried by neuroeconomists. The preparatory first part consists of
three chapters. Chapter 1 introduces the main themes and issues to be discussed, chapter 2
analyzes the Fleckian framework that is put to use in the remainder of the dissertation, and
chapter 3 illustrates this framework through an analysis of the genesis and development of
one of the central assumptions underlying contemporary neuroscience, viz. the idea that
each psychological function or behavior correlates with the activation of some or other
particular area in the brain (localizationism).
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The second and more extensive part of the dissertation, then, mostly revolves around the
question how neuroeconomists have come to delineate and define trust. The investigation
hereof start in chapter 4 with an introduction of neuroeconomics. This takes the shape
of an analysis of the function and meaning of two different genres of scientific writing:
disciplinary history and a specific type of introductory article. In this chapter it is shown,
first, that writing history can simultaneously constitute an attempt at depicting events and
a way of intervening in historical events, and, second, that there are more entranceways
into esoteric circles than Fleck had identified, especially where hybrid creatures such as
neuroeconomics are concerned.

Chapter 5 subsequently presents the state of the art in the area of neuroeconomic research
on trust. Two lines of research are distinguished: one building on studies done with func-
tional magnetic resonance imaging (fMRI) in which it is investigated which areas of the
brain are involved in trust in humans, and one in which the role of the neuropeptide oxy-
tocin in trust is central. In both lines of research a central place is reserved for the “Trust
Game”—a game developed by behavioral game theorists. This paves the way to the stylis-
tic analysis of neuroeconomics that is performed in chapter 6. All in all, sixteen stylistic
elements in neuroeconomics are identified, varying from rhetorical instruments to animal
models and from fMRI to game theory.

Along these lines an analysis of how neuroeconomists stylize the brain, social action and
trust takes shape. The brain as stylized by neuroeconomists no longer is the Central Pro-
cessing Unit it was and is for functionalists, cognitivists or computational neuroscientists.
Instead, it is a thoroughly historically situated and biological organ. Social action, in neuro-
economics, boils down to the interaction between otherwise isolated individuals—or be-
tween one person and a computer, for instance, as long as that person believes to be in-
teracting with another person. Trust becomes an intricate phenomenon which has to be
understood with reference in part to our biology, psychology and behavior, but which can
be identified entirely “inside” individually acting people.

The homo economicus and the homo neuroeconomicus, then, prove to show both similarities
and differences. Because the calculations made by game theorists are not considered the
gold standard of rationality in neuroeconomics, “rationality” has changed identity with its
transferral from neoclassical economics to neuroeconomics. Partly because of this, also the
homo neuroeconomicus is seen as a rational and predictable being. And while the homo neu-
roeconomicus is after satisfying its own preferences, it might well be that it acts in apparently
altruistic ways. Even if this conflicts with the idea of self-interestedness as traditionally con-
ceived of, it is not wholly inconsistent with ideas of “revealed preference.” More than the
homo economicus the homo neuroeconomicus is a biological and social animal—a type of
being that is driven by things beyond rational calculation and self-interest (as traditionally
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understood). Simultaneously, it is a being that is just as predictable, given its own form of
rationality and interest in satisfying its preferences.

Chapter 7, finally, describes the style of neuroeconomics as horizontalist, and its strategy as
expansionist. Its expansionism shows in its drive to spread out, for instance by expanding
the terrain it deals with, or by having the products it reaps circulate beyond the borders
marking the area where those products were originally developed. Thus, we for instance see
that trust as constructed by neuroeconomists has become a “technical thing” that is granted
a place in psychiatric research concerning disorders involving impeded social skills: from
autism to depression.

The style is described as horizontalist because we do not find an “epistemology of depth”
here—neuroeconomists do not reason from a deepest or hardest fundament of our nature,
but instead conceive of all the elements they actively mobilize in their endeavor as being
connected on one and the same plane. Evolutionary history and imaging technology, eco-
nomic rationality and animal models, psychological modeling and functionally distinct ar-
eas of the brain or neuropeptides all have some role to play in what neuroeconomists think
and do, but only rhetorically can one of these be granted more importance than another
epistemologically or ontologically. Neuroeconomics’ force, then, does not spring from the
robustness of its foundation in, for instance, the brain, but rather from the complexity
of the network neuroeconomists have assembled together and the density of connections
therein. It is the linkages between all such elements that gives neuroeconomics the force it
has. This also helps answer the question why it is that we put our trust in the answers neu-
roeconomists give to the questions they pose. Horizontalism is, again, part of the answer:
neuroeconomists employ so many resources, place their work so well in existing networks,
that a vote of no confidence easily appears to be or to implicate a vote against a whole lot of
established knowledge and research methods.
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