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INTRODUCTION TO A COGNITIVE
METHODOLOGY IN ECONOMICS
Elisabeth Krecké and Carine Krecké
The cognitive sciences, having emerged in the second half of the twentieth
century, are recently experiencing a spectacular renewal, which cannot leave
unaffected any discipline that deals with human behavior. The primary
motivation for our project has been to weigh up the impact that this ongoing
revolution of the sciences of the mind is likely to have on social sciences – in
particular, on economics. The idea was to gather together a diverse group of
social scientists to think about the following questions. Have the various
new approaches to cognition provoked a crisis in economic science?1 Should
we speak of a scientiﬁc revolution (in the sense of Kuhn) also in contemporary social sciences, occurring under the growing inﬂuence of the cognitive paradigm? Above all, can a more precise knowledge of the complex
functioning of the human mind and brain advance in any way the understanding of economic decision-making?
Although it was not planned as such, this volume can be viewed
as something of a companion to volume 7 of this series, Evolutionary
Psychology and Economic Theory. In that volume, pride of place was given
to the evolutionary psychology of Cosmides, Tooby, and others. In this
volume more attention has been given to neuroscience and cognitive science. These different literatures overlap greatly and should be viewed
as complements, not substitutes. We have invited scholars from various
ﬁelds, including institutional economics, evolutionary economics, cognitive
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economics, Austrian economics, bioeconomics and law-and-economics, to
provide their current perspectives on the methodological and substantive
issues posed by the growing interdependence of the cognitive and social
sciences. Finally, the contributions to our volume herald a genuinely interdisciplinary project in which, however, we deliberately avoid the hegemonic
impulse habitually characterizing the synthesis of cognitive and social
sciences.
The cognitive sciences comprise a variety of disciplines including neuroscience, artiﬁcial intelligence, cognitive psychology, linguistics, anthropology and philosophy of the mind. The methods of these different disciplines
are dissimilar and only partially compatible. In spite of the diversity of their
research agendas, many cognitive scientists have traditionally shared a
common ambition: describing the human mind in terms of logical calculations similar to those of a modern computer. Already the pioneers of the
sciences of the mind, who came from cybernetics and thought that mental
phenomena had been left for too long to psychologists and philosophers, felt
the need to express the processes underlying mental phenomena in terms of
mathematical formalism.2 Subsequently, the early generations of cognitive
scientists,3 (relying on the so-called paradigm of ‘‘cognitivism’’ or ‘‘computationalism’’4) described the mind as an information processor or, more
precisely, as a system for the computation of symbols according to a set of
rules.5
Still today, the concept of cognitive science is frequently associated with
this particular research agenda, but the ﬁeld is undergoing rapid and radical
changes, and several schools of thought coexist. Connectionism, for
instance, questioned from the start the idea that logic is the one and only
approach for cognitive sciences, and instead focuses on cerebral phenomena
such as self-organization,6 emergence, dynamics of associations, networks,
etc.7 ‘‘Bringing the brain back’’8 into the theoretical explanation of cognition has become a priority in much of cognitive science. Globally, two
antagonistic approaches are present within contemporary cognitive sciences:
the one of computer scientists and logicians, interested essentially in
simulating the cognitive functions, and the one of neurobiologists, studying
the biological substrates or mechanisms underlying cognitive functions.
The purpose of the sciences of the mind is to explain (either logically or
neurologically) complex cognitive functions such as language, learning,
memory, reasoning, understanding and perception. Just like the theories of
information, they focus on knowledge problems and, in particular, on the
production and the treatment of information – an issue that is also at the
heart of economic science.9 Therefore, economics is one of the social
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sciences that are likely to be most strongly affected by new scientiﬁc understandings of the processes of perception, cognition, learning and expectation. Psychology is another. Undeniably, cognitive sciences have
contributed to free psychology from the yoke of behaviorism that
completely dominated American experimental psychology between 1930
and 1970. Behaviorism limited itself to the experimental study of average
responses to given stimuli, thereby deliberately eschewing reference to inner
mental states. As pointed out by cognitive scientists, a theory that reduces
the mind to a black box cannot allow for important aspects of human
decision-making, such as subjectivity, consciousness and intentionality.
To what extent can the innovative understandings of mental processes
cast new light on the concept of rationality and the ways we theorize about
economic phenomena? How can economists address the complex issue of
the interrelation between the human mind and its social environment? These
are some of the questions that contemporary economists must inevitably
face. So far, reactions are manifold, reaching from unconditional enthusiasm to more or less pronounced forms of skepticism. To most economists,
the contamination of standard economic analysis (the rational choice
model) by cognitive sciences appears utterly destructive. Indeed, what is left
of microeconomic theory once the neoclassical rationality assumption is
dropped? What would economics look like without homo economicus? Until
recently, the majority of economists preferred to avoid such potentially
detrimental debates and hold on to the extrinsic and abstract concept of
rationality, ideally constructed, in order to satisfy accepted scientiﬁc norms.
Many continue to accept the central contention of some variant of Milton
Friedman’s10 claim that the realism of a theory’s assumptions is irrelevant
for judging the effectiveness of the theory. According to Friedman, homo
economicus is not an abstraction from normal human behavior, but a solution to a theoretical problem with a possible normative dimension.11 In
this instrumentalist perspective, theories can be validated only by confronting the predictions of the model with empirical facts. This implies that
results, not assumptions, should be the main focus of scientiﬁc concern.12
This point of view, which has been the dominant methodology of neoclassical economics for decades, is now more and more the subject of
controversy. One major counter argument to neoclassical instrumentalism
comes from ‘‘behavioral economics’’, which is precisely concerned with the
empirical validity of the behavioral assumptions. The purpose is to discover
the empirical laws that describe human behavior as accurately as possible.
Bounded and procedural rationality13 and strategic behavior (‘‘opportunism’’14) are the key concepts of this highly inﬂuential literature; satisﬁcing15
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and rule-following behavior (routines, heuristics, conventions, habits) replace the rigid neoclassical concept of optimization.16 These analytical tools,
derived to a large extent from modern psychology, have enriched economic
theory by throwing a different light on phenomena that economists study, in
so far as they permit the analyst to reveal questions that the neoclassical
framework excludes. In particular, the economics of organization largely
draws on cognitive sciences (above all, the prominent psychological work of
Herbert Simon) in order to theorize about the complexity (and intelligence)
of economic systems.
In our volume, Geoffrey Hodgson presents a paper (Instinct and Habit
Before Reason: Comparing the Views of John Dewey, Friedrich Hayek
and Thorstein Veblen) that focuses on the role of habits and instinct in
decision-making occurring in complex social contexts. Habits are deﬁned as
learned dispositions, which are transmitted through culture and institutions,
while instinct is supposed to be inherited through genes. By liberating
the conscious mind from the burden of evaluating enormous amounts of
data, habits and instinct are assumed to play an essential heuristic role.
Hodgson presents three thinkers as the precursors of modern evolutionary
psychology: Veblen, Hayek and Dewey. As Hodgson explains, for Veblen
in particular, instinct is not the antithesis of reason but, on the contrary,
one of its preconditions. In rejecting the common dichotomy between
intellect (reason) and sensation (instinct, intuition, emotion, etc.), Veblen
anticipated by about a century Antonio Damasio’s criticism of ‘‘Descartes’
error’’.17
Hodgson explicitly argues for a vigilant application of Darwinian principles in social sciences. The central idea of ‘‘evolutionary economics’’ is to
‘‘bring back life into economics’’, as suggested by the title of a book by
Hodgson.18 Evolutionary models generally focus on the social processes by
which productive knowledge is stored. For Nelson and Winter,19 for instance, the role of business ﬁrms as sources of innovation is related to their
function as ‘‘repositories of productive knowledge’’.20 An evolutionary
process (in whatever context) is deﬁned as a ‘‘process of information storage
with selective retention’’.21 According to Nelson and Winter, routines constitute the most important form of ‘‘memory’’ of the ﬁrm.22 Routines are
described as the persistent characteristics of organizations, comparable to
the genes of living organisms. For ‘‘evolutionary economics’’, biological
analogies (concepts such as inheritance, path-dependence and selection) are
more appropriate to allow for the uncertainty of economic evolution than
the physical analogies (such as the equilibrium of a lever23) on which
neoclassical models are built.
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Bart Nooteboom pushes the cognitive–economic fusion farther by developing what he calls a ‘‘cognitive theory of the ﬁrm’’. The paper presented in
our volume (Elements of a Cognitive Theory of the Firm) explicitly relies on a
perspective of ‘‘embodied cognition’’, borrowed from modern neuroscience,
in order to deepen the economist’s understanding of decision heuristics. In
particular, Nooteboom derives from the idea of ‘‘cognitive distance’’ (existing between individuals who have developed their cognition in different
environments) the notion of the ﬁrm as a ‘‘focusing device’’, whose rationale
is precisely the reduction of such cognitive distance for the sake of efﬁcient
cooperation and for the resolution of conﬂict. Furthermore, principles
drawn from the cognitive sciences are used to analyze the permanent tension
between the structural stability of the ﬁrm and the constant pressure of
adapting to changing environments. The recourse to neuroscientiﬁc notions
allows Nooteboom to elaborate the basis for a theory of learning and
innovation in organizations (business ﬁrms) and, more generally, in
economies.
In contemporary cognitive sciences, ‘‘embodied cognition’’24 constitutes
one of the most powerful alternatives to the old cognitivist ambition to
explain the mind exclusively in formal terms. The central idea is that the
brain/mind is doubly embedded: not only in the body, but also in the environment. According to this anti-Cartesian perspective, the brain/mind
should not be studied as an isolated organ, but rather as a mediator that
connects the organism with its environment. To summarize, the purpose of
the embodied cognition perspective is to put ‘‘brain, body and world
together again’’.25
In modern neuroscience, in which one of the most important issues has
become the study of consciousness,26 evolutionary concepts such as ‘‘neural
group selection’’27 have come to play a crucial role. Surprisingly, this issue
has been addressed more than half a century ago by the economist Friedrich
Hayek, in a long neglected treatise on theoretical psychology.28 Hayek
argues that an individual’s perception of the surrounding world is theoryguided in the sense that it is informed by pre-existing classiﬁcatory systems.
Cognition is studied in terms of the habits or dispositions that characterize
the actor’s interactions with the environment. Hayek insists on the importance of rules of conduct that people adopt tacitly, in ignorance of their
origin, their purpose or even their very existence. A system of classiﬁcation
(and reclassiﬁcation) is, according to Hayek, the product of a learning,
which is acquired in an evolutionary process built on the natural selection of
successful classiﬁcatory schemes. This process reﬂects the accumulated experience not only of the individual, but of the species. One of the major

6
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contributions of The Sensory Order is undeniably the focus on the correlative evolution of the individual mind and the society. The neuroscientist
Gerald Edelman (who was awarded the Nobel Prize for Physiology/
Medicine the same year that Hayek was awarded the Prize in Economics)
frequently makes reference to Hayek’s work, which is increasingly inﬂuencing contemporary cognitive scientists. In particular, The Sensory Order
has to a large extent anticipated the current revolution of ‘‘embodied’’ or
‘‘situated’’ cognition.
For a long time, economists have been skeptical about the relevance of
Hayek’s cognitive work for their discipline. The Sensory Order is nowadays
rediscovered by more and more economists. However, as shown by William
Butos and Roger Koppl, economists often misread this technically complex
treatise on theoretical psychology. In the paper they present in our volume
(Does The Sensory Order Have a Useful Economic Future?), Butos and
Koppl evoke the concept of pons asinorum to explain the difﬁculty of
rendering accessible to nonspecialists a theory that cannot be quickly summarized without losing its explanatory force. They present a range of current misinterpretations of The Sensory Order, largely accepted among
economists, and bring to the fore the multifaceted nature of Hayek’s vision.
Their rigorous analysis of Hayek’s work opens the door to discovering how
his important results in cognitive psychology could be integrated into the
research agenda of contemporary economic science. Among others, they
refer to Salvatore Rizzello’s The Economics of the Mind,29 which is one of
the ﬁrst clear and fertile attempts to marry cognitive with economic science
in order to study organizations, institutions and market processes in evolutionary contexts. Both Hayek’s The Sensory Order and Herbert Simon’s
contributions at the border between organization theory and psychology
serve as an epistemological basis for reconsidering the economic understanding of rationality in complex and uncertain environments.
One of the trickiest problems raised by the cognitive–economic synthesis
is probably the move from the individual level of explanation of behavior to
the one of social interaction. As mentioned before, the sciences of the mind
inspired by Hayek conceive the structure and functioning of the brain as an
adaptive system. The purpose of Thomas McQuade’s paper (Science and
Market as Adaptive Classifying Systems) is to transpose precisely this type of
explanation to the understanding of complex systems such as the market
and science. Markets and science are described as alternative ‘‘adaptive
classifying systems’’ that, in spite of their signiﬁcant and obvious differences, appear as manifestations of the same abstract structure. McQuade’s
contribution provides a rigorous theoretical framework for the study of
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complex social systems in general. It can be applied to systems such as
business ﬁrms and organizations, communication networks, but also to
political, monetary and legal systems.
The contribution to our volume by Alfons Cortés and Salvatore Rizzello
(Hayek’s Theory of Knowledge and Behavioural Finance) deliberately relies
on a psychological perspective in order to explore in more realistic terms
agents’ behavior in ﬁnancial markets. In standard theories of ﬁnance, there
is no scope for errors and biases in decision-making. Nevertheless, as argued
by Cortés and Rizzello, these real-world features are structurally inevitable
in all forms of decision-making and, in particular, in ﬁnancial markets
characterized by high levels of uncertainty. More speciﬁcally, their analysis
focuses on Hayek’s theory of knowledge, of which they underline its dual
nature: ‘‘neurobiological’’ and ‘‘path-dependent’’. The latter term refers to
the fact that an individual’s cognition (for instance, his capacity to assess a
problematic situation and to envisage possible solutions) largely depends on
his past experience. Important challenges for economic theory come up as
the cognitive path-dependence approach moves beyond the level of the
individual to that of a group of interacting individuals and, in particular, to
the social norms and institutions that emerge in such contexts.
As economics breaks out of the yoke of the narrow rational choice
framework, its relations to the cognitive sciences become more and more
apparent. Under the inﬂuence of evolutionary ideas, the frontiers between
economics, psychology and biology are progressively blurred. In our volume, Janet Landa presents a paper (Austrian Theory of Entrepreneurship
Meets the Social Science and Bioeconomics of the Ethnically Homogeneous
Middleman Groups) which relies on the analytical tools of evolutionary biology to study the emergence of the so-called ethnically homogeneous middleman group (EHMG) or ethnic trade network in contexts of weak or
nonexistent institutional support, where the enforcement of contracts is not
guaranteed. This approach aims at completing the Kirznerian view of the
entrepreneur as an arbitrager and merchant, by focusing on the gap-ﬁlling
function of the entrepreneur in an institutionally poor environment, as is the
case in stateless, preindustrial or less developed economies.30 The purpose of
this synthesis between Kirzner’s theory of entrepreneurship and the theory
of EHMG is to underline the shifts in paradigm needed and to elaborate the
bridging concepts across the social sciences and evolutionary biology necessary for such a synthesis. A central concern of such an interdisciplinary
project is to develop an expanded notion of ‘‘institution’’. More precisely, in
Landa’s ‘‘bioeconomics’’ framework, group selection theories derived from
evolutionary biology, as well as from Hayek’s work on cultural selection,
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are used to explain the spontaneous emergence of institutional devices as a
response to the absence or deﬁciency of an efﬁcient legal system.
‘‘Economics of the mind’’, ‘‘neuroeconomics’’ as well as ‘‘bioeconomics’’
are major examples of novel approaches, which rely on models of the (psychological and biological) functioning of the mind in order to explore the
foundations of social behavior. In recent years, a proliﬁc heterogeneous
literature is developing at the border between economics and the cognitive
sciences. Symptomatic of the ongoing merger between economics and, for
instance, psychology is the fact that, in the past few years, several Nobel
Prize laureates31 in economics are integrating the ﬁndings (and even the
methods) of modern psychology. While the recent (and inevitable?) alliance
between the cognitive sciences and economics has started, within few years,
to seriously throw the traditional economic model into confusion, the new
literature is itself not always exempt from confusions. As the circle of sciences grows larger, it is more than ever important to clarify what exactly is
the purpose of integrating the cognitive and social sciences.
Our contribution [The Anti-Foundational Dilemma: Normative Implications for the Economic Analysis of Law] deals with the structure and
evolution of a speciﬁc science of law: the ‘‘economic analysis of law’’, which,
in the name of analytical rigor, rejects traditional overarching metaphysical
principles (justice) and replaces them by an objective economic criterion
(social wealth maximization). Some questions addressed by Elias Khalil in a
call for papers for an interdisciplinary symposium on embodied cognition
have been the starting point of our reﬂection.32 How do experience and
accompanied neural activity give rise to (individual and collective) beliefs,
conceptual schemes, abstract rules and metaphysical propositions? Why and
how do deep-seated beliefs about overarching principles of justice emerge
among a group of individuals, even among the most rigorous scientists
(pragmatists and positivists)? While Khalil had invited contributors to consider these issues in the light of the ﬁndings of modern cognitive science, we
chose to address them in both philosophical and methodological terms by
underlining the apparently inevitable resurgence, in law-and-economics, of
foundational values. We try to show that both the movement of deconstruction of metaphysical foundations of law and the return of new foundational values in legal science are historically foreseeable and even
inescapable. More speciﬁcally, our paper describes a current state of crisis
in the economic analysis of law, which has recently engendered, among
other things, a paradigm shift toward the so-called ‘‘behavioral law-andeconomics’’,33 a new ﬁeld which aims at integrating the methods of cognitive
sciences in order to overcome the alleged deﬁciencies of the original theory.
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In his contribution to our volume (Cognitive Theory as the Ground of
Political Theory in Plato, Popper, Dewey and Hayek), Richard Posner,
founder and most prominent scholar of the law-and-economics movement,
addresses the intricate issue of political theories that are directly derived
from cognitive theories. Four major thinkers are compared with respect to
this question: Plato, Popper, Dewey, and especially Hayek. Special focus is
applied to Hayek’s theory of dispersed knowledge. Even if Hayek has not
explicitly linked his cognitive approach developed in The Sensory Order with
his later work in the ﬁelds of political, legal and economic theory (in terms
of ‘‘spontaneous orders’’), the parallel between the concepts of ‘‘perception
as classiﬁcation’’ and ‘‘rules of just conduct’’ (rule-guided behavior) can
hardly be overlooked. For Hayek, the constitution and survival of a society
depend on the existence and the progressive adaptation of social rules,
norms and institutions to which individuals conform mostly without being
aware of it.34
The analysis of the link between cognitive and political theories raises
important questions. What type of contribution could (or should) cognitive
science bring into social or economic thinking? Is it to enhance the realism
of the model (offer a more realistic vision of human decision-making by
taking into account the complexity of human psychology and cerebral
physiology), or is it just to bring into economic reasoning new analytical
tools for understanding and explaining complex economic and social
phenomena? The quest for realism is clearly what ‘‘behavioral law-andeconomics’’ expects from the marriage between economics and behavioral
sciences. This literature, a sprouting sub-branch of ‘‘behavioral economics’’
emerging at the edge of ‘‘law-and-economics’’, insists on the failure of
traditional rational choice theory to explain individual behavior in many
real-world situations. According to this perspective, the main problem with
traditional rational choice theory is that it does not allow for the systematic
ﬂaws in human behavior.35 ‘‘Behavioral law-and-economics’’ explicitly relies
on the methods of experimental psychology in order to reform or, rather, to
replace the standard rational choice assumptions underlying the traditional
neoclassical economic analysis of law. Cognitive psychology, for example, is
supposed to deepen the economist’s understanding of how ‘‘real people’’
behave in reaction to given legal rules, of how they routinely commit
cognitive fallacies, in contrast to the static and unrealistic homo economicus
of the standard model. The purpose is to empirically determine the bounds
in human behavior (not merely the bounds of rationality, but also of willpower and self-interest) as well as the systematic deviations from rational
behavior.
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In contrast to ‘‘behavioral economics’’, the ‘‘behavioral law-and-economics’’ project attempts to go beyond the experimental detection of biases
and anomalies of average individual reactions to given legal arrangements.
The ambition is to construct a positive theory of law that formally integrates
these behavioral ﬂaws. More importantly, the idea is to formulate normative
prescriptions encouraging the legal system to reduce biases in human
behavior by increasing people’s incentives to make accurate judgments.
Clearly, in this case, the merger of economics with cognitive sciences pursues
a political goal – legal paternalism. Here lies a fundamental difference with
approaches such as ‘‘behavioral economics’’, ‘‘new institutional economics’’,
‘‘evolutionary economics’’, whose purpose is simply to provide new, more
appropriate, analytical tools for comprehending behavior in complex and
uncertain contexts.
The example of ‘‘behavioral law-and-economics’’ shows how important it
is to clarify what exactly is the (scientiﬁc and political) purpose of the association of cognitive and social sciences, and how far the synthesis should
go. Up to now, ‘‘behavioral law-and-economics’’ has not yet explicitly connected with the neurological or biological dimension of the cognitive
sciences, even though such controversial attempts exist at the margin of
contemporary legal literature. One (in our opinion highly contentious)
example is the so-called ‘‘neurotransmitter revolution’’36 in legal analysis,
studying neurophysiological (chemical) processes at work in unlawful
behavior. For the most part, ‘‘behavioral law-and-economics’’ rather seems
to have afﬁnities with the ‘‘functionalist’’ versions of cognitive sciences,
preoccupied with formalizing and simulating37 cognitive functions.
Given the diversity of possible uses and, perhaps, abuses of the cognitive
ﬁndings in social sciences, it seems that a major challenge for social scientists
engaged in a increasingly transdisciplinary enterprise is to recognize and
adequately formulate relevant questions, rather than immediately providing
new answers and solutions to their habitual problems. Generally, as concepts and methods are transported from one discipline to another, new
difﬁculties and contradictions appear, linked to the necessity of translation,
interpretation and adaptation of various scientiﬁc languages in new
contexts. How to ﬁnd a common language for such remote disciplines as
economics and neurobiology for instance? How to avoid one discipline
simply imposing its own language and methodology onto another? It is
interesting to note, in this connection, that the neuroscientist Paul Glimcher
(2004) has outlined an economics-based cognitive model, while economists
such as Kevin McCabe and Vernon Smith (McCabe, Houser, Ryan, Smith,
& Trouard, 2001) have initiated a research agenda in ‘‘neuroeconomics’’.
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There is no unanimity among contemporary scientists concerning the
meaning of the term ‘‘interdisciplinarity’’. In principle, this term refers to an
association of several disciplines or approaches. Generally speaking, it designates a more or less formal network based on the mutual exchange of
ideas among scientists from different ﬁelds. In practice, however, it often
masks a situation of takeover or capture of one discipline by another. What
might appear as an enlarged reference to interdisciplinarity (the integration
of an additional discipline, for instance, cognitive sciences introduced into
economics) can reveal itself, at a closer look, as a step into the direction of
what the philosopher of science Ernst Nagel has called ‘‘intertheoretical
reductionism’’,38 whereby a given theory or discipline completely subsumes
or absorbs the subject of another, by imposing on the reduced discipline its
own methodology.
The climax of interdisciplinarity as scientiﬁc reductionism is undeniably
the new ﬁeld of ‘‘neurophilosophy’’.39 The initial idea was to develop an
approach in which philosophy and neuroscience would share the same ﬁelds
and objects of analysis.40 Very soon, the project came to present itself as the
Science that uniﬁes all sciences, by annihilating the differences of methodology and content between the ‘‘humane sciences’’ (philosophy and psychology) and the ‘‘sciences of life’’ (neurophysiology, neurobiology, y).
The ambitious three-step program ‘‘elimination – reduction – uniﬁcation’’
set up by this new discipline leaves no doubt that neurophilosophy amounts
to the absorption of both philosophy and standard psychology by modern
neurosciences. More precisely, the psychological and philosophical explanations of phenomena such as conscience, perception, intentionality, emotion and desire, are radically negated by this physicalist approach, which
considers only brain functions as relevant for scientiﬁc investigation.41 In
fact, the spectacular neuroscientiﬁc ﬁndings are not only used to validate the
elimination of traditional (or alternative) explanations of mental states, but,
above all, they serve as an ideological basis for an all-powerful uniﬁed
science of the brain and the mind.42 Undoubtedly, the discourse of scientiﬁc
uniﬁcation or, perhaps, domination of neurophilosophy embodies the most
manifest resurgence of scientiﬁc positivism in contemporary science. This
new ﬁeld is not less imperialistic than traditional cognitivism, treating the
human mind as a computer, in strictly logical terms. Indeed, both directions
of mainstream cognitive sciences are equally tempted by an attitude of
hegemony in which all the mental mechanisms are reduced to a single level
of explanation, either logical or neurological.
Is this the only way the cognitive paradigm could revolutionize social
sciences? Leading ﬁgures such as the logician and philosopher of science
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Hillary Putnam,43 who helped give us one of the ﬁrst formulations of
cognitivism, and John Searle,44 known for his contributions in the ﬁeld of
philosophy of language, prefer to renounce hegemonic projects of scientiﬁc
uniﬁcation, in spite of the undeniable potential of modern cognitive sciences.
As mentioned earlier, the purpose of our volume is to consider the possibility
of more modest, less imperialistic, standpoints of interdisciplinarity between
cognitive and social sciences. Far from envisaging a scientiﬁc uniﬁcation in
terms of inter-theoretical reduction, this project reﬂects instead an attitude of
‘‘methodological pluralism’’.45 We believe our call for pluralism is consistent
with Hayek’s (1952) argument against uniﬁed science (pp. 179, 191).
One could argue that the association of different sciences necessarily
amounts itself to an attempt of uniﬁcation. But this does not inevitably entail
the adoption of one single methodology. If several disciplines are devoted to
similar issues (such as the study of the role of self-interest in behavior or the
basis of social cooperation, for instance), this does not mean that one of
them holds the only rational method and that all others must be criticized
and rejected. Methodological pluralism implies that scientists accept that
there may be more than one correct methodology to study a given phenomenon or rather, to consider that among the numerous available methods,
the most appropriate one may depend on the speciﬁc scientiﬁc purposes.46
Methodological pluralism is precisely what Steven Medema’s contribution to our volume (Alfred Marshall Meets Law and Economics: Rationality,
Norms and Theories as Tendency Statements) advocates. Medema provides a
methodological analysis of both Posnerian and behavioral law-and-economics, underlining the imperialistic nature of the two positions. He argues
for a rediscovery of Alfred Marshall’s view of economic theories as ‘‘tendency statements’’, encouraging economists to adopt a broad-based approach to social questions. Medema’s main argument against an
imperialistic economic analysis of law is that the complexity and the
variety of factors and forces inﬂuencing individuals’ responses to legal rules
render problematic approaches relying on narrow foundations. Thus, for
Medema, the question of concern is not so much the validity of either the
standard rational choice model or the new, more ‘‘realistic’’, behavioral
amendments, but rather the proper scope and domain of each. More generally, the question is not whether economics provides the most suitable
tools for analyzing legal issues, but what is the nature of the link between
economics and the law.
Our goal in bringing these papers together was, as we have said, to explore the issues posed by the integration of cognitive science and economics.
In a series entitled Advances in Austrian Economics, however, it may be
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appropriate to pause and ask what lessons we can draw for the Austrian
school. Colander, Holt, and Rosser (2005) have argued that the ‘‘mainstream’’ of economics is no longer ‘‘orthodox’’. The economists who are
shaping the future of the profession are ‘‘mainstream’’ because they occupy
chairs in important institutions, but they do not adhere intellectually to
orthodox neoclassical theory. Koppl (2006) argues that the ‘‘heterodox
mainstream’’, as he calls it, is open to Austrian ideas and, indeed, already
embodies some Austrian ideas. An important characteristic of the heterodox
mainstream is an emphasis on cognition. We agree with Koppl’s call for
intellectual exchange between Austrian economists and the heterodox mainstream. Like Koppl, we believe the Austrian economists have much to gain
from such exchange and much to offer others. We offer this volume in the
belief that it represents a useful example of the gains from trade across the
borders of both schools of thought and academic disciplines.
Our volume seeks to promote methodological open-mindedness, very
much in the spirit of what Lawrence Boland has called ‘‘cognitive methodology’’.47 Indeed, the study of methodology has turned out to be a central
issue in our project; of course the objective is not to identify the one and
only correct method, or to criticize or judge the methods of standard disciplines such as mainstream economics. Methodology, in this perspective,
simply refers to the study of ‘‘how different individuals deal differently with
information or data in the process of making their decisions’’.48 Studying
human behavior with a plurality of analytical tools and methodologies can
substantially improve either of the sciences involved in an interdisciplinary
project. The price to pay is of course the loss of architectonic unity of any
discipline that opens its borders to other points of view.

NOTES
1. In Thomas Kuhn’s (1962) famous account, a scientiﬁc crisis is the precondition
of the emergence of a ‘‘paradigm shift’’. A crisis is caused by repeated failures of a
science in its normal activities of problem resolution. Times of crisis are marked by
the proliferation of different versions of the dominant paradigm, distending the
standard rules of problem resolution, and the recourse to philosophy to discuss
theoretical foundations.
2. Concerning the origins of cognitive sciences, see Dupuy (1995).
3. Gardner (1985).
4. Haugland (1981).
5. Artiﬁcial intelligence provides a literal application of cognitivism by assuming
that the functioning of the human mind is analogous to that of a computer.
6. Dumouchel and Dupuy (1983).
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7. For a review of ‘‘connectionism’’, see for instance Varela (1996).
8. Skarda (1986).
9. Hayek (1945) precisely deﬁnes the problem of economics as a ‘‘knowledge
problem’’.
10. Friedman (1953).
11. This view implies that theories are only instruments either to make predictions for the purposes of assisting economic policy-makers, or to make practical
measurements of the essential parameters of the real world. See Boland (1998)
p. 455.
12. We are aware of the difﬁculties of interpreting Friedman’s famous essay. We
recognize that other interpretations are possible and perhaps even preferable. Our
point, however, concerns the role of Friedman’s essay in the thinking of many
economists.
13. Simon (1982).
14. Deﬁned as ‘‘self-interest with guile’’ by Williamson (1975).
15. Simon (1982). See also Winter (1971).
16. Rule-following behavior appears to be particularly pertinent for describing
decision-making in uncertain and rapidly changing contexts. As pointed out by
Ronald Heiner, ‘‘in the special case of no uncertainty, the behavior of perfectly
informed, fully optimizing agents responding with complete ﬂexibility to every perturbation in their environment would not produce easily recognizable patterns, but
rather would be extremely difﬁcult to predict. Thus, it is in the limits to maximizing
behavior that we will ﬁnd the origin of predictable behavior’’. Heiner (1983) p. 561.
17. Damasio (1994).
18. Hodgson (1993).
19. Nelson and Winter (1982).
20. Winter (1998), p. 615.
21. Winter (1998) contests the traditional ownership claim of biology to the concepts of evolution and natural selection (p. 614).
22. Nelson and Winter (1982).
23. Jevons (1965) p. 133. Walras (1909) as translated by Mirowski and Cook
(1990).
24. See for instance Varela, Thompson, and Rosch (1993) or Thelen and Smith
(1994).
25. Clark (1997).
26. Hameroff, Kazniak, and Scott (1996).
27. Edelman (1987).
28. Hayek (1952).
29. Rizzello (1999).
30. Kirzner’s theory implicitly assumes that the entrepreneur operates in markets
with a well-developed legal framework for the enforcement of contracts.
31. Herbert Simon, Reinhard Selten, Daniel Kahneman, and Vernon Smith are
the most prominent examples.
32. Elias Khalil, Call for Papers for the third annual symposium on the Foundations of the Behavioral Sciences, ‘‘Dewey, Hayek and embodied cognition: experience, beliefs and rules’’, Behavioural Research Council, American Institute for
Economic Research, Great Barrington, Mass., July 2003.
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33. Sunstein, Thaler, and Jolls (2000).
34. Hayek (1973).
35. Ulen (1999).
36. Masters and McGuire (1994).
37. As mentioned before, the theory relies on experimental psychology to analyze,
by simulating in the laboratory, the impact of legal rules on average behavior.
38. Nagel (1961).
39. The neologism ‘‘neurophilosophy’’ appears for the ﬁrst time as the title of a
book by Churchland (1986).
40. The neurophilosophical aspiration of a uniﬁed science is implicitly grounded in
a Hegelian conception of Naturphilosophie. As pointed out by Andrieu (1998), in this
approach, the philosophical idea of the ‘‘unity of Nature’’ is rather hastily combined
with modern developments in chemistry, physiology and electro-physiology.
41. The project of neurophilosophy, whose aim is to deﬁne the neurobiological
conditions of mental states, is accompanied by a reductionist reformulation of the
history of neurosciences, built on a selection of neuroscientiﬁc writings.
42. See Andrieu (1998).
43. Putnam (1975, 1988).
44. Searle (1992).
45. Caldwell (1982) and Feyerabend (1975).
46. Boland (1982).
47. Boland (1998) p. 456.
48. Ibid., p. 458.
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DOES THE SENSORY ORDER HAVE
A USEFUL ECONOMIC FUTURE?
William N. Butos and Roger G. Koppl
1. INTRODUCTION
Cognition and psychology have become central issues in economics. While
this interest represents a radical change in economic theory, it does have a
useful history that we believe is only partially recognized by contemporary
economists. Although it is customary to cite Herbert Simon’s important
work in this regard,1 we suggest Hayek’s earlier work The Sensory Order
(1952) should enjoy similar billing.
The nexus of economics, cognition, and psychology has become a matter
of interest to many contemporary researchers.2 We think this current high
level of interest in such areas should induce a similarly high interest in
Hayek’s theoretical psychology. The level of interest has, in fact, been rising;
yet, it is not always clear what value Hayek’s very abstract notions might
have for economists. We will offer some answers that we hope will increase
economists’ interest in and understanding of Hayek’s psychology.
The next section is yet another summary of The Sensory Order. Logic
seemed to demand that we include this section, although we have tried to be
brief. Readers who are familiar with the work should probably read the
section anyway so that they know what we make of Hayek’s book. The
subsequent section articulates what we claim are errors of interpretation
that have made their way into the economics literature. We try to show why
Cognition and Economics
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each of the supposed errors is, in fact, a false reading of Hayek. In the
following section, we give our reasons why economists should read The
Sensory Order and build on it in their own work. Some of these reasons
concern methodology; others concern economic theory. A short conclusion
recapitulates our main points and gives a brief exhortation to the effect that
economists should let The Sensory Order inform their thinking.

2. YET ANOTHER SUMMARY OF THE SENSORY
ORDER3
The Sensory Order presents Hayek’s solution to the mind-body problem.
Hayek tried to show ‘‘how the physiological impulses proceeding in the
different parts of the central nervous system can become in such a manner
differentiated from each other in their functional signiﬁcance that their
effects will differ from each other in the same way in which we know the
effects of the different sensory qualities to differ from each other’’ (Hayek,
1952a, p. 1).
The object of inquiry, then, is ‘‘the sensory order,’’ which tells us that this
is green and that is blue, this is warm, that is cold, and so on. He claims that
higher mental processes ‘‘may be interpreted as being determined by the
operation of the same general principle which we have employed to explain
the formation of the system of basic sensory qualities’’ (p. 146).
For Hayek, ‘‘psychology must start from stimuli deﬁned in physical terms
and proceed to show why and how the senses classify similar physical stimuli
sometimes as alike and sometimes as different, and why different physical
stimuli will sometimes appear as similar and sometimes as different’’ (pp.
7–8). The senses give us a natural and naive picture of how the world works.
Science replaces this picture with another one, less likely to disappoint our
expectations. Theoretical psychology has the job of explaining how the
world described by science could generate organisms possessed of the more
naive picture from which this same scientiﬁc view departs.
Hayek’s answer depends on the idea that our brains are structured
organs. For Hayek’s theory, the crucial aspect of the brain’s structure is the
set of connections among nerve ﬁbers. If nerve A ﬁres, nerve B ﬁres and C
does not. If nerve D ﬁres instead, C ﬁres and B does not. In many animals,
including humans, the network of connections is very complex. These connections govern the organism’s capacities for cognitive processes and how it
responds to external reality.
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Thus, for Hayek, theoretical psychology must establish the relations between three ‘‘orders’’: the physical order and the isomorphic neural and
sensory orders. The physical order, the order of events described by natural
science,4 is external to the brain and produces the neural order. The neural
order, the set of connections between nerve ﬁbers in the brain, produces the
sensory order of phenomenal experience. But the physical order is different,
as noted earlier, from the neural order and thus necessarily different from
the sensory order (Fig. 1).
The central nervous system is made up of ﬁbers that carry impulses, most
of which are in the brain. The rest are afferent ﬁbers and the efferent ﬁbers,
carrying impulses up to and down from the brain, respectively. The consequence of a given set of impulses running up to the brain is an induced
pattern of impulses running down from the brain. What that induced
pattern of impulses will be depends on what happens in the brain. It depends
on the set of connections among nerve ﬁbers.
An organism for which the induced constellation of efferent impulses bore
no relationship to the incoming afferent impulses would not be responding
to its environment. We would deny that it is thinking (Fig. 2).
An organism for which the induced constellation of efferent impulses bore
a ﬁxed and simple relationship to the incoming afferent impulses would be
responding to its environment, but only in ways we would likely call
Physical Order

The physical order
produces the neural order

The physical order and the neural
order are not isomorphic. They
are structured differently.

Neural Order

The neural order
produces the sensory order

The neural order is isomorphic
to the sensory order. They are
structured the same.
Sensory Order

Fig. 1.

The physical order, the neural order, and the sensory order.
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Fig. 2. The arrows represent nerves. Those labeled 1 through 5 are afferent ﬁbers.
Those labeled a through f are efferent ﬁbers. The box represents the brain, where
impulses coming up the afferent ﬁbers are translated into impulses traveling down
the efferent ﬁbers. In this case, the nerves are not connected in any stable patterns,
but only in random and changing patterns. There is no neural order. Thus, there is
no relationship between the pattern of ﬁrings of the afferent nerve ﬁbers and the
pattern of ﬁrings of the efferent nerve ﬁbers. The organism represented does not
follow any rules, nor does it think.

‘‘mechanical’’ (Fig. 3). We would deny that it is thinking. We recognize an
organism’s behavior as governed by mental phenomena when the organism
is responding to its environment, but in ways more complex than reﬂex
action (Figs. 4 and 5). The connections among nerve ﬁbers create regularities or rules in the behavior of the organism. These rules create, in the
language of information theory, ‘‘mutual information’’ between the outputs
and the inputs to the brain.
The set of connections among nerves induces a model of the organism’s
environment. A model of this sort does not require a central nervous system.
Stuart Kaufmann notes that
complex living systems must ‘‘know’’ their worlds. Whether we consider E. coli swimming upstream in a glucose gradient, a tree manufacturing a toxin against a herbivore
insect, or a hawk diving to catch a chick, organisms sense, classify, and act upon their
worlds. In a phrase, organisms have internal models of their worlds which compress
information and allow action. (Kauffman, 1993, p. 232).

Central nervous systems, however, generally permit more elaborate models
to guide action. They permit, therefore, more elaborate patterns of action.
Hayek recognized that these models are at root classifications and that the
mind, therefore, is a classiﬁcatory device. Kaufmann makes the same point.
‘‘I permit myself the word ‘classiﬁed’ because we may imagine that the
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Fig. 3. The arrows represent nerves. Those labeled 1 through 5 are afferent ﬁbers.
Those labeled a through f are efferent ﬁbers. The box represents the brain, where
impulses coming up the afferent ﬁbers are translated into impulses traveling down
the efferent ﬁbers. In this case, there is a neural order. Thus, there is a relationship
between the pattern of ﬁrings of the afferent nerve ﬁbers and the pattern of ﬁrings of
the efferent nerve ﬁbers. The relationship, however, simple and does not change over
time. Thus, the organism responds to its environment only in ways we consider
‘‘mechanistic.’’ It does follow rules, but it does not think.
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Fig. 4. The arrows represent nerves. Those labeled 1 through 5 are afferent ﬁbers.
Those labeled a through f are efferent ﬁbers. The box represents the brain, where
impulses coming up the afferent ﬁbers are translated into impulses traveling down
the efferent ﬁbers. In this case, there is a neural order. Thus, there is a relationship
between the pattern of ﬁrings of the afferent nerve ﬁbers and the pattern of ﬁrings of
the efferent nerve ﬁbers. The relationship is not as simple as in Fig. 3. The organism
represented is capable of more complex responses to its environment.

bacterium responds more or less identically to any ligand binding the
receptor, be it glucose or some other molecule’’ (Kauffman, 1993, p. 233).
Perhaps the key insight of Hayek’s approach is that the set of connections
creates a classiﬁcation over sensory inputs. In a simple system, an individual
nerve ﬁring would induce one invariant response in the organism. If A ﬁres,
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Fig. 5. The arrows represent nerves. Those labeled 1 through 5 are afferent ﬁbers.
Those labeled a through f are efferent ﬁbers. The large box represents the brain,
where impulses coming up the afferent ﬁbers are translated into impulses traveling
down the efferent ﬁbers. The smaller boxes represent substructures within the brain.
In this case, the neural order is arranged hierarchically. Most of the ﬁbers going out
of box a are inputs to box b, which receives most of its input from box a. Box a
performs low-level classiﬁcations, which are then reclassiﬁed by box b. The connection from nerve 5 to nerve f represents the possibility of pure reﬂex action even in a
relatively complex organism. The two heavy arrows illustrate the possibility that
there may be feedback loops within the hierarchical structure of the brain. The
organism represented in this ﬁgure is capable of more complex behaviors than the
organism represented in Fig. 4. Increasing the number of nerves and the number of
sub-boxes increases the potential complexity of the organism’s behavior. For sufﬁciently complex organisms, mechanistic descriptions of the organism’s behavior may
fail to communicate as much information as descriptions referring to mental states
and categories. While there is a relationship between the pattern of ﬁrings of the
afferent nerve ﬁbers and the pattern of ﬁrings of the efferent nerve ﬁbers, the relationship may be too complex to express in mechanistic language. It may be necessary to refer to what the organism is ‘‘trying to do,’’ what it ‘‘likes’’ and ‘‘dislikes,’’
and what the organism ‘‘remembers’’ or has ‘‘learned.’’

do x. This simple stimulus-response mechanism constitutes a particular kind
of classiﬁcation of environmental states. If A ﬁres, the environment is in a
state that makes x good to do; if A does not ﬁre, the environment is in a
state that makes x bad to do. In a more complex system, the behavioral
implication of A ﬁring would depend on whether B and C are ﬁring as well.
Since there are four combinations of B and C ﬁring or not, the ﬁring of A
could induce as many as four different responses of the organism. A system
of still greater complexity might have internal states dependent on its history; these internal states would be a further source of variation in the
behavioral implications of A ﬁring. In all these systems, the simple and the
complex, the intertemporal pattern of nerve ﬁrings induces a behavioral
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response. Such patterned responses of the organism constitute a classiﬁcation based on ongoing ﬂows of nerve ﬁrings that generate a model of the
organism’s environment in the context of a prior interpretation of the environment, what Hayek calls the ‘‘map,’’ that has proved useful in the past.
As Hayek mentions, the model reﬂects the ongoing adaptation of the organism to incoming sensory impulses and thus indicates an anticipatory
state to the perceived environment. The ‘‘sensory order’’ is an aspect of this
model. Our sensory model of the world tells us that some things are hot and
others are cold, some things are blue and others are red.
Relatively complex central nervous systems will operate by ‘‘multiple
classiﬁcation.’’ The classiﬁcatory structure will be ‘‘multiple’’ in at least
three senses. First, the same stimulus may be shunted into more than one
taxonomic box at the same time. Hayek (1952a, pp. 50–51) gives the
example of a signal that might make more than one bell ring. Second, as we
have seen, the way a signal is classiﬁed will depend on what other signals are
coming in at the same time. Finally, and most importantly, the classes at one
level may be grouped to form classes at a higher level. In a system with this
property, Hayek (1952a, p. 51) emphasizes, ‘‘the distinct responses which
effect the grouping at a ﬁrst level become in turn subject to a further classiﬁcation (which also may be multiple in both the former senses).’’ A system
of classiﬁcation that is multiple in this third sense can produce a relatively
complex model of its environment (see Fig. 5).
Hayek says that the interlaced system of connections is built up by experience. In part it is the evolutionary experience of the organism’s species
that determines the set of connections among nerve ﬁbers. In part, however,
it is the organism’s individual experience that decides. We consider each
process, phylogeny and ontogeny, in sequence.
Natural selection has produced some of rules that govern the brain’s
activity in response to incoming impulses (Hayek, 1952a, pp. 102–103).
These rules translate afferent impulses into efferent impulses. When an
organism happens to be governed by mental rules that give it differential
reproductive success, those rules are passed on.5
As we have said on another occasion, the simplest version of a central
nervous system matching Hayek’s description
would put any impulse cluster into one of two boxes. We might think of one box as
carrying the label ‘‘go right’’ and the other ‘‘go left.’’ Biological evolution would tend to
select, from among such simple organisms, those whose central nervous systems tended
to say ‘‘go left’’ when more nourishing environments existed to the left and ‘‘go right’’
when more nourishing environments existed to the right. Natural selection would tend to
favor those spontaneous variations that generated more complex responses (‘‘go left then
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right’’) to environmental stimuli. Emergent species would, then, tend to have ever more
receptor sites, ever more nerve ﬁbers, ever larger brains, and, in consequence, ever more
complex ways of classifying and responding to incoming signals (Butos & Koppl, 1997,
p. 338).

The mind is rule governed. According to Hayek, mental activity in the brain
uses rules to classify the impulses clusters coming up afferent nerve ﬁbers
and it is this classiﬁcation of impulse clusters that constitutes the sensory
order. To perceive, say, ‘‘green’’ is ﬁnd a certain set of impulses classiﬁed by
the central nervous system in the same way as others which induce the
perception of ‘‘green.’’ The experience of ‘‘green’’ is a property of the mind’s
taxonomic framework, not the external world. If evolution has done its job,
however, the classiﬁcation giving us the experience of color will reﬂect
something worth knowing about the outside world.
Roger Shepard (1992) provides good examples of how the physical order
shapes the phenomenal order in the course of biological time. Our visual
system transforms the continuous variation in the wavelength of light into
qualitative changes in color. The phenomenal order of color perception is
not like the physical order of continuously varying wavelengths. Our color
perception differs from the corresponding phenomena as represented in the
physical sciences. In generating this different picture, however, biological
evolution favored the emergence of a sensory order that reﬂected something
worth knowing about the world. The salient phenomenal difference between
red and green might have evolved so that our ancestors could distinguish
wholesome ‘‘red’’ from dangerous ‘‘green’’ fruit. This sharp contrast, as
opposed to the subtle gradations of a continuously varying scale, might have
helped our ancestors to make better choices about what to eat. They would
have enjoyed, therefore, a ﬁtness advantage over others. (Shepard (1992,
p. 525) proposes this fruity explanation only as an example of the general
idea. His more empirically grounded examples are too time consuming to
enter into here).
The process of natural selection plays a role in forming the organism’s set
of neural connections. The organism’s personal history plays a similar role.
The connections that conﬁrm expectations, and thus seem to help the
organism, are strengthened and their impact on its behavior grows. The
connections that lead to disappointed expectations are weakened and their
impact on its behavior shrinks. Here, however, the organism makes its own
evaluation of the outcome of any behavior. Instead of differential reproductive success we have, presumably, feelings of ‘‘pleasure and pain’’
governing the process in conjunction with biologically programmed learning
algorithms.
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Evolution establishes certain connections. Many properties of the set of
connections (and perhaps many speciﬁc connections) are determined by the
history of the organism’s species. The history of the individual then operates
on these connections at, as it were, a higher level to form higher order classes
of connections among nerve ﬁbers. Evolution may also establish a set of
possible patterns of connection, implementing one rather than the others on
the basis of the organism’s personal history. As we shall see, Hayek dodges
the question of how much to attribute to evolution and to the organism’s
individual development. As we have just hinted, it is also probably true that
the division between ‘‘innate’’ and ‘‘learned’’ is too neat. If evolution sets
out an array of possible developmental paths and if the path taken depends
on individual experience, what is ‘‘determined phylogenetically’’ and what is
determined ‘‘ontogenetically’’?
Hayek’s view of the mind as a taxonomic order follows from the motivating insight of his theory. According to Hayek, ‘‘we do not ﬁrst have
sensations which are then preserved by memory, but it is as a result of
physiological memory that the physiological impulses are converted into
sensations. The connections between the physiological elements are thus the
primary phenomenon which creates the mental phenomena’’ (1952a, p. 53).
Interpreters often fail to understand this basic insight of Hayek’s theory. In
the next section we will call this the pons asinorum of Hayek’s psychology.
Hayek’s view of the mind and its evolution implies that the mind is a kind
of map of the external world. The map says, for example, that red fruit is
good to eat and green fruit is not. In some sense, perhaps, the map is not
‘‘true.’’ Some red fruit kills and some green fruit nourishes. If the map was
determined phylogenetically, however, it was probably useful to the species,
at least in the period in which the model evolved. If the map was determined
ontogenetically, it was probably useful to the individual, at least in the period
in which it evolved. In many cases, the map results from a combination of
ontogenetic and phylogenetic inﬂuences as well as, of course, from chance.
Hayek explicitly declined to judge which mental rules were determined
phylogenetically and which rules were determined ontogenetically. He says,
however, that ‘‘as far as the highest centers are concerned,’’ it ‘‘perhaps may
be justiﬁed in some measure’’ to assume they arise only in the course of the
‘‘development of the single individual.’’ Such an assumption, however,
‘‘certainly does not apply to the connections existing at the lower levels,
which form an essential part in the complete process of classiﬁcation’’
(Hayek, 1952a, p. 103).
Interpretation for Hayek occurs as a consequence of the operation of a
uniﬁed cognitive structure comprised of a mutable but relatively stable
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‘‘map’’ reﬂecting the individual’s past experience and a more ﬂuid ‘‘model’’
reﬂecting the current and anticipated environment (Hayek, 1952a, pp. 107–
118). The map and the model are not fully separate because the signiﬁcance
of the model comes from its position within the map.6 As McQuade (2006,
pp. 60–61) notes, the map represents the individual’s ‘‘previously experienced
environment in the sense that it’’ represents a ‘‘classiﬁcation of the stimuli
that have impinged on the system from that environment’’ while the ‘‘pattern
of impulses generated in the map by the current stimuli’’ reﬂect a ‘‘model of
the current environment’’ that is ‘‘characteristic not only of the experienced
stimuli but also of the usual implications of these stimuli.’’ The map is
something like a set of implications waiting to happen. From this set, the
model pulls out the implications relevant to the organism’s current environment. The model is ‘‘anticipatory and embodies the system’s expectations of
likely subsequent stimuli.’’ Thus, we ﬁnd in The Sensory Order, with its
classiﬁcatory process and the resulting interpretation it produces, a description of an emergent order, the map, that supports within it an expectational
model of the current and anticipated environment.7 Some aspects of the
mind’s map are quite invariant for the individual. They are the product of
evolution of the species and cannot be altered by the organism’s personal
experiences. Others are more variable products of the individual’s experience.
In the ﬁnal chapter of The Sensory Order, Hayek draws out some philosophical conclusions from his theory. Among them is an argument that the
mind cannot explain itself. It is an argument for the existence of logically
necessary limits of knowledge. Hayek’s argument of the limits to knowledge
has important economic implications; we discuss this matter below in
Sections 4.2 and 4.3.
The mind, in Hayek’s theory, is a classiﬁcatory device. It is characteristic
of a classiﬁcatory device that it is more complex than any object it classiﬁes.
It is more complex in the sense that the number of classes into which it might
place an object is greater than the number of such classes that actually ﬁt the
object. Consider a device to sort oranges into two groups, small and large.
The device has two classes into which it might place any orange. But any
orange ﬁts only one of the two classes; it is either large or small, but not
both. Hayek’s argument is at least similar to Georg Cantor’s demonstration
that any set is smaller than its power set, as Hayek noted.8
If the mind is a classiﬁcatory device, it can classify only objects less complex than itself. That is, it can give to any object a description (‘‘large’’ or
‘‘small’’ in our orange example) that has fewer categories than the mind uses
in making such a classiﬁcation. Thus, if a given mind wishes to explain (or
describe or model) itself or another mind of similar complexity, then it must
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simplify. It cannot give a complete explanation of itself because it cannot be
more complex than itself. We can fully explain only phenomena that are
simpler than ourselves. When we turn to more complex phenomena, we can
give only relatively vague or general explanations. Our models of complex
phenomena simplify. For them, we must content ourselves with an ‘‘explanation of the principle’’ (Hayek, 1952a, pp. 182–184).
Note that the limit to our knowledge that Hayek shows us is not merely
that of some ‘‘bound’’ to our calculative prowess. It is a logically necessary
limit that would exist even if our rationality were infallible. We address the
economic signiﬁcance of this self-reﬂective character of Hayekian ignorance
in Section 4.2 below. In addition, because of this logical limitation on the
mind’s ability to explain itself, mental processes must always exist which the
mind can never fully explain or articulate. Thus, Hayek’s theory establishes
the cognitive basis for tacit knowledge. Aside from relocating rationality to
be more than a fully speciﬁable and explicit characteristic of cognitive
functioning, the idea of tacit knowledge also carries momentous implications for the economic system’s capacity for coordinating individuals’ plans,
given that some part of each individual’s knowledge is necessarily tacit.
Our overview of The Sensory Order has been very brief. A more detailed
account of our understanding of Hayek’s cognitive theory will emerge in the
sections to follow where we criticize some interpretations of it with which we
disagree and apply Hayek’s theory to questions in methodology and economic theory.

3. SOME COMMON ERRORS OF INTERPRETATION
OF THE SENSORY ORDER
3.1. Misinterpretation i: The Pons Asinorum of The Sensory Order
A pons asinorum, literally, ‘‘bridge of fools,’’ is any concept or problem
difﬁcult to master. The term once referred principally to Euclid’s ﬁfth
proposition, namely that the angles at the base of an isosceles triangle are
equal. Beginners struggle greatly with this problem. It is the problem you
have to master at the start of your study of Euclid. Until you have crossed
the pons asinorum, you have not properly entered the ﬁeld and you cannot
yet form independent opinions on the subject.
As we indicated earlier, Hayek’s psychology has a pons asinorum. The
central insight of Hayek’s theory has proved too much to master for many
would-be critics, exponents, and commentators. Recall our quote from
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Hayek: ‘‘[We] do not ﬁrst have sensations which are then preserved by
memory, but it is as a result of physiological memory that the physiological
impulses are converted into sensations. The connexions between the physiological elements are thus the primary phenomenon which creates the
mental phenomena’’ (1952a, p. 53). Memory precedes perception. Hayek
plainly labels this idea ‘‘the central thesis’’ of his book (p. 52).
Often, Hayek is taken to offer the opposite view, which appeals more to
intuition and common sense. We have sensations, experiencing, perhaps,
‘‘green’’ or ‘‘warm.’’ These sensations are stored away in memory. The mind
then sets to work on these stored memories and abstracts classes of objects.
The concrete comes ﬁrst, the abstract later. Perception precedes memory.
Hayek, however, explicitly rejects ‘‘the traditional view’’ that ‘‘experience
begins with the reception of sensory data’’ which ‘‘form the raw material
which the mind accumulates and learns to arrange in various manners’’
(Hayek, 1952a, p. 165). ‘‘Every sensation,’’ Hayek notes, ‘‘even the ‘purest’,
must y be regarded as an interpretation of an event in the light of the past
experience of the individual or the species’’ (p. 166). For Hayek, the abstract
comes ﬁrst, the concrete later. He even wrote an essay on the point called
‘‘The Primacy of the Abstract’’ (Hayek, 1978).
Hayek’s idea of the primacy of the abstract is similar to the idea of
Kantian categories. The great philosopher Immanuel Kant argued that our
experiences of the world require prior ideas or ‘‘categories’’ such as space,
time, and causality. We cannot interpret any observation as ‘‘this causing
that’’ unless we are already equipped with the ‘‘category’’ of cause-andeffect.9 Hayek’s ‘‘physiological memory’’ acts like Kantian categories, but
there are important differences.
The categories of our mind are shaped by our philological and ontological
history. Thus our ‘‘synthetic a priori’’ ideas are not ﬁxed for all time. All
people share some ideas and mental rules because they were crafted by the
evolution of the species. These aspects of mind are our common heritage.
They are variable in biological time, but not in historical time. They cannot
be expected to change much, if at all, over a relatively short span of time
such as ﬁve or six thousand years. But over longer stretches, say 100,000
years, they are more malleable. Let a few million years pass and they are
more malleable still. The more malleable ideas and mental rules seem less
like Kantian categories and more like the products of induction. They are
parts of the organism’s ‘‘map’’ and thus seem ‘‘a priori,’’ but they emerge
from personal or cultural history and thus seem ‘‘a posteriori.’’ Nishiyama
(1984) argues that Hayek breaks down the very distinction between a priori
and a posteriori.
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For Kant, ‘‘necessity and strict universality’’ are the ‘‘infallible tests for
distinguishing’’ knowledge a priori from knowledge a posteriori (Kant, 1787,
p. 26 (Section 2 of ‘‘Introduction’’)). But if Hayek’s theory of mind is right,
then what we know a priori might be false or at least contingent. The
qualitative distinction between green and red, for example, reﬂects nothing
in the spectrum of visible light. The stick in the water looks bent, though we
know it is not.
A third example shows that our ‘‘knowledge’’ may exist in unexpected
forms. Different cultures have different incest taboos. But some prohibitions
seem to be universal, including the prohibition of intercourse between siblings.10 The psychological mechanism that enforces the taboo is imperfect,
however. Sufﬁcient proximity between very young children will prevent
them from acquiring sexual desires for each other later in life. Children
raised together on Israeli kibbutzim almost never marry. We ‘‘know’’ that it
is dangerous to produce offspring with people whom we were in very close
contact at early ages. This ‘‘knowledge,’’ however, is not perfectly correct.
Failure to cross the pons asinorum of The Sensory Order is only one of
several errors of Hayek’s interpretation. We address four additional misinterpretations below.

3.2. Misinterpretation ii: The Sensory Order is not Subjectivist
A ‘‘subjectivist’’ traces all explanation in the social sciences back to the
‘‘subjective’’ mental states of social actors. These subjective states are not
necessarily the only causes at work. Other factors certainly enter. The subjectivist, however, always checks to be sure that his theories and models are
consistent with a normal human understanding of real people. Would a real
person really do that? If so, the theory might be true. If the theory imputes
to anyone implausible thoughts, motives, or actions, then the theory is rejected as false or improbable.
It is sometimes argued that in The Sensory Order Hayek abandoned subjectivism or at least adopted a weaker form of it. Caldwell (2004a, p. 362),
for example, argues that Hayek’s evolutionary turn in the 1950s involved his
de-emphasizing or even displacing methodological dualism by complexity
theory.11 In this interpretation, The Sensory Order marks Hayek’s move out
of a relatively hermeneutic subjectivism to which he had been increasingly
turning and into a distinct ‘‘scientiﬁc subjectivism’’ (p. 260) based on his
theory of complexity. Caldwell (2004b, p. 249) explains that Hayek reacted
to the criticisms by Nagel and Popper of his ‘‘scientism’’ essays by moving
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away from methodological dualism to the simple versus complex division.
He did so because ‘‘(Hayek’s) earlier distinction, based on the traditional
natural science – social science division, did not ﬁt well with the prevailing
philosophy of science of the day.’’ This methodological issue is brieﬂy addressed below (see Section 3.3), but sufﬁce it to say here that while we agree
that Hayek’s interests did indeed turn toward the theory of complexly
organized phenomena, there is no compelling evidence suggesting that
Hayek rejected methodological dualism or, indeed, that such a rejection is
required. In fact, once we accept that mind is itself a self-organizing complex
phenomenon, we have to acknowledge that our theories of agency and social
phenomena cannot pretend to somehow ‘‘reduce’’ subjective descriptions of
human action to ‘‘objective’’ descriptions. Doing so would require us to
assume that individuals are nothing more than simple clockwork automatons whose subjective states might well be represented by simple algorithms. As Koppl (2005, p. 389) points out: ‘‘What Hayek discovered with
complexity was not a path out of methodological dualism and into science,
but a scientiﬁc defense of methodological dualism.’’
The Sensory Order may seem to deviate from subjectivism because of its
scientiﬁc style and purpose. If the reader will stay with it until the end,
however, he will discover a ringing endorsement of subjectivism in the
book’s ﬁnal chapter on ‘‘philosophical consequences.’’ There, Hayek
(1952a, p. 192) explicitly defends ‘‘verstehende psychology.’’ ‘‘In the study
of human action,’’ Hayek says, ‘‘our starting point will always have to be
the direct knowledge’’ of ‘‘mental events’’ (p. 191). We ‘‘use our direct
(‘introspective’) knowledge of mental events in order to ‘understand,’ and in
some measure even to predict, the results to which mental processes will lead
in certain conditions’’ (p. 192). Hayek calls this an ‘‘introspective psychology’’ which takes ‘‘our direct knowledge of the human mind for its starting
point’’ (p. 192). Hayek could hardly be more explicit or more thoroughly
subjectivist.

3.3. Misinterpretation iii: The Sensory Order Violates Methodological
Individualism
Barry Smith (1997) and others have argued that Hayek’s theory of mind is
inconsistent with methodological individualism. In Hayek’s psychology,
Smith believes, there is no ‘‘room for planning, for self-control and for the
deliberate self-shaping of the conscious subject.’’ Hayek breaks ‘‘the
connection y between reason, choice and action.’’
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Smith seems to neglect Hayek’s (1952a, pp. 191–194) explicit defense of
methodological dualism. ‘‘The conclusion to which our theory leads,’’
Hayek argues, is that although the mental activity is ‘‘produced by the same
principles which we know to operate in the physical world, we shall never be
able fully to explain [them] in terms of physical laws’’ (p. 191). In some
sense, perhaps, Hayek’s theory is ‘‘reductionist.’’ But it shows us that any
reduction of the mental to the physical can be made only ‘‘in principle.’’ We
cannot describe thought and action without using words such as ‘‘plan’’ and
‘‘purpose.’’ The concluding paragraph of The Sensory Order may be worth
quoting in full.
Our conclusion, therefore, must be that to us mind must remain forever a realm of its
own which we can know only through directly experiencing it, but which we shall never
be able fully to explain or to ‘reduce’ to something else. Even though we may know that
mental events of the kind which we experience can be produced by the same forces which
operate in the rest of nature, we shall never be able to say which are the particular
physical events which ‘correspond’ to a particular mental event. (1952a, p. 194)

Hayek’s methodological dualism vindicates our use of the language of
planning and purpose, which Smith curiously imagines to be inconsistent
with Hayek’s theory of mind.
Perhaps Smith and others have neglected Hayek’s discussion of ‘‘Mechanical and Purposive Behaviour’’ (Hayek, 1952a, pp. 122–127). The point
of this discussion is that the sort of system he describes will not behave in a
‘‘mechanical’’ way even though each principle of its operation looks perfectly ‘‘mechanical’’ in isolation. A system’s behavior is ‘‘mechanical’’ if it
responds in similar ways to similar stimuli.12 Your car always goes forward
in drive; it never ‘‘decides’’ to go backwards. A mechanism, Hayek points
out ‘‘cannot ‘purposively’ adapt its operations to produce different results in
the same external conditions.’’ A mechanism ‘‘is essentially ‘passive’’’ because its actions depend only on ‘‘external circumstance’’ (Hayek, 1952a, p.
122). People and many other animals are not mechanisms. They learn new
behaviors. They make similar responses to dissimilar stimuli and dissimilar
responses to similar stimuli. This extra-mechanical behavior is just what you
would expect from a system built on the ‘mechanical’ principles Hayek
describes. Such a system, Hayek (1952a, pp. 122–123) explains, ‘‘will, as a
result of its own operations, continuously change its structure and alter the
range of operation of which it is capable.’’ Indeed, continues Hayek, it ‘‘will
scarcely ever respond twice in exactly the same manner to the same external
conditions.’’ It will learn ‘‘entirely new actions’’ and look ‘‘self-adaptive and
purposive.’’ It will be ‘‘active’’ because ‘‘the character of its operations’’ at
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any point in time will be determined by both ‘‘the pre-existing state of its
internal processes’’ and ‘‘the external inﬂuences on it.’’
In an adaptive system of the sort Hayek describes, ‘‘mechanical’’ principles of operation produce non-mechanical behaviors in part because the
system engages in multiple classiﬁcation of its environment. Each stimulus
invokes many responses, some of which may be mutually incompatible. The
system typically executes a self-consistent subset of them, which subset is
determined by a process of higher-level reclassiﬁcation. Each novel subset
represents a new action for system. The system’s ‘‘model’’ adapts in
response to experience. This adaptation causes the ‘‘same’’ stimulus to produce one response on one occasion, another response on another occasion.
The child tries to touch the ﬂame once, but not twice. This underscores the
fact that The Sensory Order offers a theory of learning in the sense of an
individual’s ability to adapt to the external environment and in the sense of
his capacity to generate new knowledge about the environment.13

3.4. Misinterpretation iv: The Sensory Order Describes Ontogenetic
Development, not Phylogenetic Development
Many scholars neglect the role of biological evolution in Hayek’s psychology. Smith (1997) and Khalil (2002) are examples. They imagine that the
connections and classiﬁcations Hayek describes are a result of ontogenetic
development only. They are, however, the result of both phylogeny and
ontogeny. Here again, Hayek has been perfectly explicit.
Hayek’s (1952a) brief statement of his theory comes in his second chapter,
‘‘An Outline of the Theory.’’ The ﬁfth and last section of that chapter is
entitled, ‘‘The Central Thesis.’’ There, Hayek says explicitly that the system
of connections to which he appeals in explaining the sensory order ‘‘is acquired in the course of the development of the species and the individual by
a kind of ‘experience’ or ‘learning’; and that it reproduces, therefore, at
every stage of its development certain relationships existing in the physical
environment’’ (p. 53). The structure of mental life is determined by both
phylogenetic and ontogenetic development.
If we recall that the immediate object of Hayek’s study is, again, the
sensory order, the role of biological evolution is clear. The sensory order
that gives us sights and sounds obviously depends on the existence of specialized organs such as eyes and ears. These are products of phylogeny.14
Hayek refers to biological evolution throughout the book. He thinks it
likely, for example, ‘‘that, in the course of evolution, the original direct
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connections between particular stimuli and particular responses are being
preserved, but that control mechanisms are being superimposed capable of
inhibiting or modifying these direct responses’’ (Hayek, 1952a, p. 85). If they
are sufﬁciently complex, the operation of such ‘‘control mechanisms’’ is
called ‘‘thought’’! Parallel to this mental development ‘‘a similar organization will operate on the motor side’’ (p. 86).
The impression that Hayek refers only to ontogeny and not phylogeny
may owe something to the fact that Hayek is not interested in determining
how much weight to give each factor. At the time Hayek was writing, there
were probably insufﬁcient grounds for deciding the relative importance of
phylogeny and ontogeny in determining mental function. As Hayek (1952a,
pp. 102–103) says:
But as we are concerned with the genesis of mind as such, it is comparatively unimportant what for the individual are constitutional and what are experiential factors;
indeed, it is at least likely that what for one species or at one developmental stage may be
of experiential origin, may in other instances be constitutionally determined. What is
important for our purposes is that it would appear that the principle which determines
the formation of the mental order may operate either in the ontogenetic or in phylogenetic process.

As this passage suggests, Hayek dodges the issue because its resolution does
not alter the fundamentals of his theory.

3.5. Misinterpretation v: The Sensory Order Explains Personal Paradigms
Khalil (2002) suggests that Hayek’s cognitive theory is about the development of ‘‘personal paradigms.’’ Hayek did recognize that different people
have different mental maps and models. This follows from the simple fact
that individual experience plays a role in shaping them. But we believe it is
worth remembering that the book’s title refers to the sensory order, not to
‘‘personal paradigms.’’ According to Khalil (2002, p. 334), the role of such
paradigms is to ‘‘fashion sensory input after itself’’ in that ‘‘cognition partially depends on one’s mental matrix or one’s world view.’’ While Khalil is
correct to note that the ‘‘mind is not a mirror,’’ he claims that ‘‘the mind
appropriates the world according to already made classes of objects and
relations.’’
The infelicity of his terminology becomes apparent once we recognize that
The Sensory Order provides a way to understand cognitive functioning as
the operation of an adaptive classiﬁer system (see below, Section 4.4). That
is, it describes a system that engages in self-organizing activity that
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reconstructs those classes of objects and relations in response to external
stimuli and the correspondence of such activity with a changing external
environment. We are not aware of The Sensory Order describing this process
as one that depends on an individual’s ‘‘world view.’’
Hayek’s cognitive theory explains how we could all have the same basic
mental structure. We have the same biological history. As we have seen
earlier, Hayek’s theory redeems ‘‘verstehende psychology.’’ We can understand each other because we have more or less the same mental make up.
Hayek’s cognitive theory supports an argument against ‘‘polylogism,’’ the
doctrine that different cultures have different logics.

4. OK, I’VE READ THE SENSORY ORDER. NOW
WHAT?
4.1. The Sensory Order and the Hayekian Research Program
Credit for the resuscitation of The Sensory Order should probably be given
to Walter B. Weimer (1979). From his perspective as a cognitive psychologist, Weimer drew attention to the theoretical coherence of Hayek’s
psychology and, as importantly, identiﬁed its methodological and epistemological signiﬁcance in terms of broader social theory. Despite the recognition Hayek’s cognitive theory has received from outside economics by
scholars such as Nobel Laureate Gerald Edelman, Joaquin Fuster, and
Edward Boring, its inﬂuence for researchers in economics and the social
sciences must be described as tangential at best. It is certainly true that we
have witnessed a recent explosion in America and Europe of ‘‘Hayek studies.’’ And this renewed interest in Hayek’s work has sustained a research
program that continues to yield advances in our understanding of many
areas in social theory. As astonishing as this Hayekian renaissance has been,
however, the signiﬁcance of his cognitive work for the social sciences seems
far less established. We believe that this lacuna (or possibly neglect) within
the social sciences is surprising and unwarranted.
Leland Yeager’s (1984) short essay highlighting certain connections between The Sensory Order and The Road to Serfdom was probably the earliest
published treatment of its kind from the rank of economists. Unfortunately,
it seems to have had no real impact on other economists. By the early 1990s,
however, a few researchers (apparently unaware of Yeager’s article) published papers that indicated a newly emerging appreciation for Hayek’s
cognitive work (see, e.g., Streit, 1993; Butos & Koppl, 1993). Since then, a
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steady but small stream of papers have been published on Hayek’s cognitive
theory. The principal paths of this work concern insights from The Sensory
Order for methodological issues (e.g., Birner, 1999), the theory of economic
expectations, and more recently the mind and market as Hayekian adaptive
classiﬁer systems.15

4.2. Observations on the Methodological Ramifications of The Sensory
Order
Hayek wrote extensively on the methodology of the social sciences and even
though an account of that work is beyond our purview here, some general
remarks seem to be in order. His Counter-Revolution of Science (Hayek,
1952b), which is perhaps his most important work in this area, brought to
the fore the special kinds of problems social science inquiry presents. The
book principally explores the pitfalls of scientiﬁc approaches in which
methods suitable for the study of phenomena in the hard sciences (such as
physics) are erroneously thought to also apply to social phenomena. One of
Hayek’s most enduring insights was to connect scientism, which he argued
constituted a methodological abuse of reason, with constructivist rationalism, which he considered a ﬂawed epistemological position about the
individual’s capacity to know.16 This enabled him to produce an integrated
and compelling philosophical position regarding the possibilities and limits
of what social scientists and social reformers are likely to achieve; it also
provided Hayek a platform from which to argue for the often neglected
advantages of spontaneous, self-organizing liberal institutions. The critical
advance made by The Sensory Order in regard to Hayek’s philosophical
position is that it establishes a cognitive basis for the epistemological argument against constructivist rationalism and also for the methodological
argument against scientism.
The Sensory Order is a multi-dimensioned and complicated work that
speaks to a variety of insights. Earlier, we referred to it as a response to the
mind–body problem. But on another level it can be seen as a cognitively
based theory of epistemology in which constraints on individual knowledge
form a principal motif. As noted above in Section 2, Hayek argues that in
the mental realm what we know about the external world is an interpretation
constructed by our cognitive classiﬁcatory apparatus. Sensory inputs are
channeled by a ‘‘system of rules’’ that arrange these inputs to form a stable
(yet mutable) structure of connected, lattice-like pathways. Because these
inputs are classiﬁed according to pre-existing categories, their meaning is
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necessarily relational in terms of certain qualities its shares with previous
inputs and not with the characteristics of external things in and of themselves. That is, in Hayek’s theory we can never know things as they really
are, but only in terms of the categories we have inherited from our biological
development and those we have individually formed experientially. For
Hayek, then, precise yet unspeciﬁable constraints exist on what an individual cognitively can know, and these constraints, reﬂecting the relational
quality of perception and the very structure of the classiﬁcatory categories,
enter at the foundational level of cognitive functioning.
The epistemological basis for Hayek’s constraints on knowledge argument also emerges from his argument that knowledge is embedded in tacit
rules. Recalling that for Hayek knowledge is an interpretation generated
from the classiﬁcatory functioning of the mind, the sorting rules that govern
the pathways along which any sensory input will be channeled are integral
to overall cognitive functioning. As we consider higher order mental activity, the rules governing these processes must themselves become more complex and nuanced. Hayek’s argument requires that as a logical matter these
rules must at some point become tacit or inarticulable. For all skilled
operations, from piano playing to pitching a baseball to generating new
ideas, cognitive functioning involves repertoires so deeply internalized that
the performer cannot fully describe them or provide an account of how the
observed behaviors are actually produced. The concert pianist’s ﬁngers ﬂy
across the keyboard in ways they could not happen if each note were
consciously played. The everyday observed manifestations of tacit knowledge, like riding a bicycle or the intuitive shortcuts medical diagnosticians
sometimes excel at, reﬂect the constitutionally constrained ability of our
mind to fully explain itself. Hayek’s argument of the division of knowledge
in the context of how markets work and of alternative institutional arrangements (such as central planning) is justly famous. Less well understood, however, is the particular innovation of The Sensory Order in
establishing the signiﬁcance of such constraints at the cognitive level. In
doing so, Hayek provided an argument that carries important implications
for the limits on what we as individuals can know and explain.
In terms of the explanatory power of the social sciences, Hayek maintained that for phenomena in this realm, the best we can do is to garner
predictions of patterns. The physical sciences, Hayek pointed out, enjoyed
the capacity to produce highly precise predictions of the values of variables
not because they were more advanced, but because the phenomena they
dealt with were simpler than those of the social sciences. This insight, as
noted earlier, lead Hayek to rail against the hubris of the social sciences in
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trying to cloak themselves in the mantle of the physical sciences. These
methodological precepts provided Hayek with a strong integrating argument permeating much of his social theory. In addition to the implications
of the constraints on knowledge argument for comparative institutional
analysis, it is also clear that strong linkages exist between his methodology
(and its foundation within The Sensory Order) and his interest in complexly
organized adaptive phenomena.
4.3. The Sensory Order and Expectations17
Hayek’s cognitive theory provides an account of the generation of knowledge that permits the individual to achieve a closer ﬁt with external reality.
At the same time, it sustains a perspective in which creativity and novelty are
essential aspects of cognitive functioning. Thus, the ﬂip side of the Hayekian
‘‘constraints on knowledge’’ argument is one in which cognitive activity
encompasses emergent properties similar to all adaptive-classiﬁer systems.18
This aspect of The Sensory Order carries implications for applications in
economic theory.
In terms of the knowledge constraining perspective typically associated
with Hayek, the cognitive problem Hayek sets out to resolve is identical to the
social problem he has addressed over the years: how do complex phenomena
like the mind and markets resolve inherent limitations on knowledge?
In the cognitive domain the individual’s construction of a coherent interpretation of reality, both as it is and as it might be, emerges from rules
governing the operation of the mind. This interpretation, as Hayek points
out, is incomplete and thus the behaviors it supports will not generate full
conformity and compatibility with the environment. The ‘‘restlessness’’
which motivates action thus has an epistemological basis in Hayek and helps
to bring into sharper relief the necessity of learning and acting by trial and
error. The Hayekian view of expectation formation (unlike Simon’s)
emphasizes the individual as a complex phenomenon functioning in a complex social environment. And in both domains the order that emerges is a
byproduct of the rules that are followed.
The main elements of a Hayekian theory of expectations involve four
central points. First, expectations are formed in the context of ignorance
about reality. The epistemological uncertainty in Hayek’s theory is not
simply (and in some sense, trivially) a result of uni-directional calendar time,
as emphasized by Shackle and Lachmann, but also a result of abstract and
inherent constraints on what can be known cognitively. The mind constructs
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a representation of the external world that is necessarily incomplete. Second,
an individual’s expectations derive from a knowledge-generating classiﬁcatory apparatus. The mind constructs theories of reality by organizing and
interpreting sensory data. Such rules operate at the conscious and tacit levels
of cognitive activity. Expectations are formed as a result of rule-governed
creativity.
The third element of Hayekian expectations is that cognitive activity
functions as a mechanism of adaptation. A ‘‘goodness of ﬁt’’ criterion permits the individual to appraise the usefulness of theories of reality and the
expectations they generate. Disappointed expectations induce revision. Expectations are self-corrective and forward-looking in that inappropriate expectations at the individual level are subject to a weeding out process. And
fourth, expectations are formed endogenously as a necessary consequence of
the role which sensory inputs play in Hayek’s cognitive theory. Hayek’s
theory does not cast individuals as cognitive islands who can step outside
themselves epistemologically or divorce themselves cognitively from the
wider social reality they not only inhabit but to which they must also adapt.
Thus, expectations will ordinarily correspond to the habits, practices, norms,
and traditions of the society or, in other words, to the social rules governing
action. For Hayek, these rules are products of social and even, in the case of
the sensory order, biological evolution. In this evolutionary view, actions and
expectations have a tendency toward coherence and coordination.
Our discussion has attempted only to outline in a highly abstract manner
the general principles of a Hayekian theory of expectations. If, as has been
argued above, expectations are rules of action geared toward an individual’s
successful adaptation to the environment, then the rules that are selected
and employed will bear some correspondence to the environment. Individuals’ expectations and behaviors are thus situationally endogenized by
virtue of individuals adapting behavior to the existing ‘‘ﬁltering conditions’’
or social rules of the game. Consequently, market outcomes will be
generated that are not only unintended but, depending on these ﬁltering
conditions, also may be disorderly and arguably undesirable (see Butos and
Koppl, 1993, 1997).

4.4. Knowledge-Generating and Adaptive Classifier Systems
As we have seen, The Sensory Order provides an account of a particular
adaptive classiﬁer system – the central nervous system – that produces a
classification over a changing ﬁeld of sensory inputs. Other systems may be
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analyzed in similar terms. In particular, the market economy may be viewed
as an adaptive classiﬁer system. In using the term ‘‘adaptive classiﬁer system,’’ we are extending John Holland’s (1976a,b, 1992) conception of ‘‘classiﬁer systems’’ which refers to ‘‘a vehicle for using genetic algorithms in
studies of machine learning’’ (1992, p. 171). Yet, there are relevant distinctions to be maintained between an adaptive classiﬁer system as used to
describe the central nervous system and those adaptive systems of interest to
researchers in artiﬁcial intelligence. As noted by McQuade (2006, p. 81),
Holland is ‘‘dealing with systems whose adaptive capability y arises because its components are subject to a form of selection’’ whereas adaptive
classiﬁer systems in our sense are those ‘‘in which the component interactions result, as a side effect, in a form of structural self-organization that is
the basis for the adaptive capability.’’ We use the term for any set of interacting elements that may be reasonably thought of as forming an adapting system with deﬁned capacities for learning.
Adaptive classiﬁer systems can be studied from the perspective of the
knowledge they generate and embody. In this connection, Hayek’s theory of
mind contains two related but distinct elements: ﬁrst, our knowledge of the
external world is always an interpretation and second, this knowledge has
been constructed by the brain. The former draws attention to the inevitably
of our ignorance, i.e., the idea that necessary, though unspeciﬁable, constraints exist on what we can know, while the latter highlights the generative
properties of cognitive functioning as a creative process capable of exhibiting emergent characteristics. Both elements, we hold, are essential for developing a fuller appreciation of the richness of Hayek’s contributions. In
particular, we wish to suggest that the fecundity of The Sensory Order in this
latter sense has not yet been fully grasped by Hayekian scholars and social
theorists and thus remains one of the important underdeveloped areas of
Hayek scholarship.19
As noted earlier, The Sensory Order provides an account of a particular
adaptive-classiﬁer system. The speciﬁc form and character of this classiﬁcation depends in Hayek’s theory on the conﬁguration of the pathways and
sorting mechanisms by which the brain organizes itself. But this classiﬁcatory structure enjoys a certain plasticity or mutability that reﬂects the
capacity for adaptive responses by the individual in the face of the perceived
external environment. Positive and negative feedback helps to maintain a
rough consistency between behavior and the actual environment. The way
an individual responds to external conditions is fully dependent upon the
particular classiﬁcations he generates, which is to say that for Hayek individual knowledge is the adaptive response of an individual based on the
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classiﬁcation the brain has generated. In short, sensory inputs are transformed via the mechanisms of the brain into an output – a particular classiﬁcation that we call knowledge embodied in adaptive behavior.
For human cognitive functioning, we also recognize that this process
(though necessarily involving in Hayek’s theory tacit rules and mechanisms),
has the capacity for self-conscious and reﬂective activity, thus providing
substantial scope for critical, argumentative, and self-reordering properties.
Thus, the implicit story contained in The Sensory Order is that individuals
are not mere processors of information, passively responding to stimuli.
Instead, Hayek teaches us that cognitive activity, despite being constrained
by rules and its own physiology, should be understood as an active, inputtransforming, knowledge-generating adaptive system. The cognitive
problem Hayek deals with is not about how knowledge is harvested or
discovered, but with the process of its generation. While Hayek’s treatment
of the knowledge problem in the catallactic domain clearly emphasized the
discovery and use of decentralized knowledge, his treatment of knowledge in
his cognitive work should be seen as an account of its generation. The
intriguing question that The Sensory Order raises is whether its insights can
be applied to the social domain.
This might be approached by noting that speciﬁc capacities for classiﬁcation and the possibility for higher cognitive functions obviously differ
across different kinds of organisms and, thus, for different kinds of adaptive-classiﬁer systems. The suggestion being advanced here, then, is really
twofold: ﬁrst, it seems sensible to recognize that the capacity to produce
knowledge in the sense of generating a classiﬁcation over a range of inputs is
not a uniquely human characteristic, and second, that we should expect
classiﬁcatory capacities to differ across entities dependent on their structure,
complexity, and other characteristics associated with their adaptive capabilities (see Kaufman, 2000, pp. 114–116). As Plotkin (1994, p. 229) notes:
‘‘The ﬂeshy water-conserving cactus stem constitutes a form of knowledge
of the scarcity of water in the world of the cactus.’’ Once we move beyond a
conception of knowledge in our social science that conﬁnes its signiﬁcance
to human cognitive functioning, a pathway opens up that helps us to understand social orders from a perspective rooted in the theory of complex
adaptive systems, or more speciﬁcally of the theory of ‘‘knowledge-generating orders.’’ This approach is entirely consistent with Hayek’s cognitive
theory by virtue of associating knowledge with adaptive responses and has
been developed with particular insight by Thomas McQuade’s work on
adaptive classiﬁer systems and knowledge-generating orders (see McQuade,
2000, 2005; McQuade & Butos, 2005).20
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Such a conception sees the production of knowledge as an emergent
property of adaptive systems and contingent on the context from which it
was generated. The human mind is one such system and it produces a
particular kind of knowledge speciﬁc to it. But other kinds of adaptive
systems, from relatively simple ones (such as the cactus Plotkin mentions) to
the more complex (such as the human mind) will be expected to generate
different kinds of knowledge depending on their structures and functional
properties. Accordingly, it would seem useful to model different kinds of
knowledge-generating orders for the purpose of analyzing their capacities
for generating knowledge of a particular kind and other adaptive and
emergent properties. Of particular interest to economists is the market order, understood as a framework for agent interaction under certain institutional arrangements regarding the exchange of property rights in which a
particular kind of classiﬁcation is generated as market outcomes, principally
in the form of prices. The opportunity would seem to exist to apply this
‘‘sensory order’’ perspective to the analysis of different social arrangements
and structures beyond the typical Austrian question of the discovery and use
of knowledge and toward questions concerning the generation of knowledge
understood as emergent characteristics of such social structures (see, for
example, ‘‘Big Player’’ theory in Koppl, 2002; Koppl & Yeager, 1996).
Within the social realm, complex routines and feedback mechanisms require
us to see such orders as not simply aggregations of agents and their capacities, but as involving a transformation of individual knowledge into a
unique kind of social knowledge that could not have been otherwise produced. One way to state this is to observe that only the market order can
generate market prices. This points to a different approach in understanding
the role and implications of different institutional arrangements, but it is an
approach very much in keeping with insights gleaned from Hayek’s cognitive theory.

4.5. Further Developments: The Economics of the Mind
Salvatore Rizzello’s The Economics of the Mind (1999) is perhaps the
ﬁrst full length study that explores the cognitive approach to economics
from a perspective explicitly based on what he calls the ‘‘neurobiological’’
work of Hayek and the ‘psychological’’ analysis of Simon. In calling
for a reappraisal of Hayek’s The Sensory Order in terms of deepening our
understanding of individual rationality and behavior, the role and formation of institutions, and the economics of path-dependency, Rizzello

44

WILLIAM N. BUTOS AND ROGER G. KOPPL

provides yet another voice from within the ranks of contemporary economists that draws on Hayek’s cognitive theory. In particular, he has been
inspired to explore the ‘‘economics of complexity, creativity, and uncertainty, i.e., the economics of the mind’’ (p. 168). Rizzello aims to use cognitive theory to provide a more carefully worked theory of agency and then
to use that platform to construct (or modify) an economics suitable for
studying organizations, institutions, and market processes in an evolutionary context.21
We are encouraged by Rizzello’s work and the impetus it is likely to
provide for applying Hayek’s cognitive theory to economics. Identifying and
especially demonstrating the usefulness of such connections has proven
difﬁcult and the work that has been done in this regard has often been met
with skepticism from other Hayekian scholars.22 All the same, the ongoing
work of Rizzello and others has without question added a far richer texture
to our understanding of the individual than available from mainstream
work. The fault lines, it seems to us, principally occupy those intersections
where the objective is to move beyond the level of the individual to that of
many interacting individuals and the institutions that arise at such levels.
While there are, as Rizzello and others suggest, connections and analogies
between a cognitive-based theory of the individual and the social nexus, the
precise ways that such connections matter and the implications they carry
for social theory are not as clearly spelled out yet. Thus, in following Rizzello, although we may identify in Hayek’s work a kind of ‘‘cognitive pathdependency’’ arising from the interactions between the relatively ﬁxed
‘‘map’’ and the more ﬂuid ‘‘model,’’ it is not quite obvious why we require
this theory to understand market level path-dependence or, more generally,
how the cognitive theory speciﬁcally generates a coherent theory of social
institutions.23 As Hayek himself argued, we enter a far more complex realm
once we move from an isolated individual to many interacting individuals.
The analytical problems this creates for the social theorist are not
aggregative or additive ones, but perhaps ones best understood as problems in complexity, whereby complex minds with the capacity to generate
emergent characteristics interact in various ways and in so doing generate
highly complex structures and institutions also having emergent characteristics. That economists interested in such questions should also have available an articulated and increasingly well-regarded literature from cognitive
psychology is simply a fortuitous byproduct of the fertility of Hayekian
ideas, ideas whose full impact in this area is probably not yet fully realized.
Much work, in short, remains to be done.
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5. CONCLUSION
It has been over a quarter of a century since the second ‘‘Hayekian Revolution’’ was jump-started with his award of the Nobel Prize in Economics.
The renewed interest in Hayek has been a worldwide phenomenon, attracting a large and steady ﬂow of scholarly articles, books, and conferences
from economists and other social scientists. Strangely, The Sensory Order,
what may be one of Hayek’s more prescient contributions, remains generally underappreciated. We do not offer an explanation for this neglect,
noting that even the highly acclaimed recent study of Hayek by Bruce Caldwell (2004a) also sees its economic signiﬁcance largely conﬁned to certain
methodological problems. We believe, contrary to this mainstream view,
that current Hayekians are wrong to think that the value-added of Hayek’s
cognitive theory has been more or less fully realized. In this paper we have
tried to highlight what we take to be the principal seminal contributions of
The Sensory Order.
In doing so, we hope to have clariﬁed some directions in which Hayek’s
insights may be further developed. There may be others. Our emphasis on
Hayekian expectations originates from our ﬁrm belief that any theory of the
market process requires some kind of articulated theory of learning. In the
absence of same, it seems difﬁcult, if not ad hoc, to make claims about the
conditions under which markets will tend or not tend toward the coordination of individual plans. While it is certainly possible that other theories
of learning may contribute to our understanding of the market process,
Hayek’s approach seems well-suited to addressing such matters at the cognitive level, as opposed for example to those, such as ones based on
Popperian insights, that view learning from a methodological vantage point.
We have also suggested that Hayek’s cognitive theory provides an explicit
model of a knowledge-generating order. This carries potentially important
implications in two senses. First, it requires viewing individual agency in
decidedly active terms. Once we begin to conceive of individuals with
knowledge-generating capacities, human behavior can no longer be viewed
in simply passive and responsive terms. In moving to the social level, the
idea of a cognitive knowledge-generating order at the individual level has an
analogous counterpart in understanding the market process as a uniquely
price-generating order. This perspective seems especially useful for the comparative institutional analysis of systems that differ with respect to their
capacities for generating market-level knowledge in the form of prices,
quantities, and other economically relevant characteristics.
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More than his mentor Ludwig von Mises, Hayek engaged in constructive
and sometimes heated debate with academics and intellectuals of his time. In
doing so, he situated himself at the center of some of the great debates of the
twentieth century, including controversies in the areas of business cycle theory, capital theory, socialist calculation and central planning, and monetary
theory. Hayek’s fortunes waxed and waned throughout these episodes. But
now Hayek’s contributions in the areas which we have discussed in this paper
may provide a renewed appreciation for his role in the further development
of economics. From many quarters the increased interest within the profession in questions of rationality, social institutions, and evolutionary and
cognitive economics may well proﬁt from a Hayekian perspective. If so, what
Koppl (2002) has referred to as an ‘‘emerging new orthodoxy’’ in economics
may well be an enduring legacy of the second Hayekian revolution.

NOTES
1. Simon (1955). Also see Sections VII and VIII in Simon (1982).
2. This growing group of scholars includes Daniel Kahneman, Gerd Girgenzer,
Reinhard Selten, Brian Arthur, Brian Loasby, Douglas North, and Vernon Smith.
Also see note 15 below.
3. Several parts of this section borrow from Butos and Koppl (1993), Koppl
(1999), and Koppl (2002). Also see McQuade and Butos (2005).
4. Hayek considers the physical order to be ‘‘objective’’ and the phenomenal
order to be only a ‘‘ﬁrst approximation’’ of this ‘‘objective world.’’ This does not
mean, however, that the physical order comprises qualities or structures somehow
‘‘given’’ to us. For Hayek, what we know about external reality is problematic and
necessarily fallible. Moreover, Hayek says, ‘‘By saying that there ‘exists’ an ‘objective’ world different from the phenomenal world we are merely stating that it is
possible to construct an order or classiﬁcation of events which is different from that
which our senses show us and which enables us to give a more consistent account of
the behaviour of the different events in that world’’ (1952a, p. 173).
5. To be consistent with modern biology, we should speak of ‘‘inclusive ﬁtness,’’
not differential reproductive success.
6. Referring to the model and the map, Hayek says, ‘‘it will be the position of the
former within the latter pattern which will determine the signiﬁcance of the new
impulses’’ (1952a, p. 116).
7. As McQuade and Butos (2005, p. 337) put it: ‘‘The network of connections (of
varying strengths) between the component neurons, which changes as a long-term
result of the stimulus-induced patterns of activity, effectively functions as a ‘map’ of
the environment as experienced in the past in that it enables the emergence, from a
given stimulus, of an induced pattern of impulses characteristic of that stimulus and
of other potential stimuli which have accompanied the given stimulus in the past.
This pattern of impulses generated in the map by the current stimuli is, therefore, a
‘model’ of the environment as currently experienced.’’
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8. Let S be any set, whether ﬁnite or inﬁnite. Let P(S) be the set of all subsets of S,
including the empty set and S itself. P(S) is the power set of S. Cantor’s diagonal
argument shows that P(S) is larger than S in the sense that no function from S to P(S)
can cover all elements in P(S). Imagine we had such a function, f, and consider the set
W in P(S) such that wAW iff w ef(w). Let t ¼ f1(W), that is, f(t) ¼ W. If tAW, then,
by virtue of the deﬁning property of W, teW. But if teW, then, by that same deﬁning
property of W, tAW. Thus, tAW iff teW, a contradiction. We conclude that no
function from S to P(S) can cover P(S). In this sense, the power set of any set is
always bigger that the original set; it has a greater ‘‘cardinality.’’
9. Among the many introductions and overviews the reader might consult, see
‘‘The Internet Encyclopedia of Philosophy’’ article on Kant’s metaphysics, available
at http://www.utm.edu/research/iep/k/kantmeta.htm.
10. The sibling marriages between Ancient Egyptian leaders does not seem to be a
genuine counter-example.
11. Vanberg (2004) also cites Hayek (1952a) in arguing that Hayek rejected methodological dualism. Unlike Caldwell, however, Vanberg provided a deﬁnition of the
term and under the deﬁnition he chose Hayek was indeed not a methodological
dualist. According to Vanberg, methodological dualism is ‘‘the claim that the
nature of its subject matter, namely purposeful and intentional human action, requires
economics to adopt a methodology that is fundamentally different from the
causal explanatory approach of the natural sciences’’ (Vanberg, 2004, p. 157). We
prefer a milder deﬁnition, according to which methodological dualism is simply the
repudiation of any ‘‘reductionism’’ that attempts to link speciﬁc actions to speciﬁc
‘‘objective’’ causes. We think this is the version of the doctrine defended by Mises and
Hayek.
12. ‘‘By a ‘mechanism’ or a ‘mechanical process’ we usually understand a complex
of moving parts possessing a constant structure which uniquely determines its operations, so that it will always respond in the same manner to a given external
inﬂuence, repeat under the same external conditions the same movements, and which
is capable only of a limited number of operations’’ (Hayek, 1952a, p. 122).
13. Butos and Koppl (1999) develop this point to suggest that Kirznerian ‘‘alert
entrepreneurs’’ may be modeled as ‘‘Hayekian learners.’’
14. We do not imply, however, that the organs are sufﬁcient for a sensory order to
exist. See Hayek (1952a, pp. 83, 84).
15. Several other recent developments, which deserve special treatment but which
are not discussed here, suggest increased interest in Hayek’s theory of mind. Vernon
Smith’s Nobel lecture makes extensive reference to it and to the ‘‘neuroeconomics’’ of
Kevin McCabe and others. A widening interest in The Sensory Order is demonstrated
by a 2003 conference sponsored by the American Institute of Economic Research
that brought together scholars from neuroscience, psychology, and economics, including G. Edelman, D. North, V. Smith, R. Posner, and other luminaries to discuss
the contributions of Dewey and Hayek for embodied cognition. The term ‘‘cognitive
economics’’ is used by a group of Italian researchers associated with Salvatore Rizzello, author of The Economics of the Mind (1999). These scholars cite The Sensory
Order as an important foundation for their work.
16. See, for example, Hayek’s essays ‘‘The Theory of Complex Phenomena’’ and
‘‘Rules, Perception and Intelligibility’’ in Hayek (1967) and ‘‘The Errors of
Constructivism’’ and ‘‘The Pretence of Knowledge’’ in Hayek (1978).
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17. This section draws on more detailed treatments in Butos and Koppl (1993,
1997) and Butos (1996).
18. See Butos and McQuade (2002, p. 123ff). We discuss adaptive classiﬁer systems in greater detail in Section 4.4 below.
19. Thomas McQuade has been instrumental in developing this line of inquiry.
Scholarly treatment of The Sensory Order has principally centered on its relevance
for Hayek’s own development and its connections to his methodology (see, e.g.,
Streit 1993; Birner, l997; Horwitz, 2000; Caldwell, 2004a) in contrast with the
direction pursued by Butos and Koppl (1993); McQuade (2000, 2006) and McQuade
and Butos (2005) that has sought to develop and apply insights of The Sensory Order
to economics.
20. Applications of the mind as a knowledge-generating order are directed toward, respectively, a Kirznerian view of the entrepreneur and the Keynes–Hayek
debate in Butos (2003a, 2003b).
21. Also see Rizzello and Turvani (2000); Rizzello (2004).
22. In commenting on the theory of Hayekian expectations in Butos and Koppl
(1993); Garrison (2001, p. 24) impishly pokes fun at the neurobiological approach
that Rizzello (and others) ﬁnd useful. As we and Rizzello make clear, the physiochemical processes of cognitive functioning are not germane to questions that
interest economists; instead, the results of those processes in the form of cognitive
outputs, i.e., the classiﬁcations that individuals generate, are relevant for economics
for the reasons discussed in the text. This is why Garrison’s ﬂippant, though amusing, critique is irrelevant. Caldwell (2004a), perhaps motivated by an essentially
methodological take on The Sensory Order and despite a favorable tip of the hat to
Rizzello (and the ‘‘neuroeconomics’’ work of Kevin McCabe), is also curiously
hesitant about the relevance of Hayek’s cognitive work for economics, although he
admits that this recent position is different in unnamed ways from earlier beliefs
(see Caldwell, 2004a, p. 270, n. 7).
23. See Rizzello (1999), especially Chapters 3, 11, and 13.
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SCIENCE AND MARKET AS
ADAPTIVE CLASSIFYING SYSTEMS
Thomas J. McQuade
1. INTRODUCTION
As the cognitive sciences – particularly neuroscience, cognitive psychology,
and a rejuvenated artiﬁcial intelligence movement that has largely abandoned
the model of the mind as a formal machine – have seen major development
over the past quarter-century, it is inevitable that the ﬁndings thrown up by
this ‘cognitive revolution’ should be examined for their relevance to the understanding of economic behavior. This ongoing examination has tended to
emphasize those characteristics of human cognitive capabilities that call into
question the descriptive adequacy of the rational-choice model, focusing on
departures from individual rationality that may have economic consequences
at the market level.1 Such a move may be the obvious one for an economist
confronted with this interdisciplinary challenge, but it is not the only one. The
new insights into the functioning of the brain can also be deployed in the
understanding of complex systems in general – and of speciﬁc social arrangements in particular – and that is the direction taken here. By critically
examining the systemic similarities and differences between the social arrangements of science and market, the aim is to show how a complex systems
approach, inspired by developments in cognitive psychology but applying
these at the level of the system rather than of the individual, can provide a
new and useful way of understanding social systems.
Cognition and Economics
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First, an important point of nomenclature. The term ‘science’ is used here
to refer to the complex of people and institutions that make up the knowledge-generating activities of a scientiﬁc community rather than, as might be
more common, the knowledge itself that is generated within that social
system. Similarly, ‘market’ refers to the complex of people and institutions
that make up a community of buyers and sellers in a money economy. Not
included under ‘market’, however, is activity that takes place within ﬁrms,
and not included under ‘science’ is the activity of academic teaching, both of
which would be described by the theory developed here as social arrangements with their own distinct institutional frameworks.2
In the context of those deﬁnitions, science is not a market,3 but science and
market are instances in the social domain of a general class of systems which
are characterized here as ‘adaptive classifying systems’. Now, even setting
aside for a moment the puzzle as to what exactly is an adaptive classifying
system, this is certainly not the standard view in the economics of science. The
basic working hypothesis that the activities of scientists in the production of
scientiﬁc knowledge can be understood in market terms, deploying some variation of the method of optimization under constraint, has been conventional
wisdom ever since the pioneering forays of Nelson (1959) and Arrow (1962).
See, for illustration, the recent collection Science Bought and Sold – a rather
telling title – edited by Mirowski and Sent (2002). It is true that the crude
characterization of science as ‘the marketplace of ideas’ is not a feature of
more modern work, and certainly writers in the ‘new economics of science’
such as Dasgupta and David (1994) hardly mention markets at all except in
the context of technological development (which they sharply differentiate
from science). In their concentration on individual incentives played out in
contexts of imperfect information, they incorporate observations of the actual
incentives encountered by scientists, and bring to bear some sophisticated
economic tools in analyzing this new domain.4 But, in characterizing the
interactions as exchanges and invoking a benchmark of efﬁciency that if it is to
be meaningful at all must assume a complex of goods production and exchange in an idealized competitive environment, they are effectively characterizing the new domain as a type of market without actually using the word.
But while it is perhaps inevitable that economists will tend, like the man
with a hammer who sees every problem as a nail,5 to take every social
arrangement they contemplate to be a market of some sort, this is not
necessarily the most helpful approach. The obvious downside is that, by
forcing our model of science into conformity with that of market, we will
have to downplay the differences, and if these differences include phenomena that are important to the operation of science then we impoverish our
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ability to understand science as a social system in its own right. So the ﬁrst
order of business in this paper will be to examine the similarities and differences between the social arrangements of market and science, and to illustrate that, despite real similarities, the differences are indeed signiﬁcant
enough for one to be very dubious of the wisdom of treating science as a
species of market – even as an ‘imperfect’ market.
A major thrust of this paper is, however, to develop a theory, not of what
science is not but of what it is.6 To that end, the deﬁning characteristics of
an ‘adaptive classifying system’ are described (a theoretical construct that,
interestingly enough, may ﬁrst have made its appearance in a fairly obscure
book of Hayek’s – The Sensory Order), and it is shown how market and
science can be represented as different implementations of this more general
concept. The question as to what could possibly be the beneﬁt of adopting
such an approach – an approach which seems, at ﬁrst sight, to embody a
departure from methodological individualism uncharacteristic of an economist – is raised and discussed, and applications are described that illustrate
its ability to shed light on science and market phenomena that seem not to
be well handled by more standard approaches.

2. SIMILARITIES AND DIFFERENCES BETWEEN
SCIENCE AND MARKET
There is no question that one can easily point to similarities between the
social domains of market and science. Both are populated by self-interested
people – self-interested, that is, in the sense of forming (and acting based on)
subjective appraisals of the costs and beneﬁts of their actions and plans, so
that behavior at the margin is sensitive to incentives. In both, the people
involved are constrained by scarcities of resources, by the inability to do
many things at once, and by the cognitive limitations of their brains in the
context of a complex environment.7 There are repeated, institutionalized
interactions between the participants; interactions which can be quite
indirect and often involve complete strangers but are essential to the individual pursuit of happiness. And, in both, specialization, competition, and
entrepreneurial or calculated risk-taking behavior are major forces in the
operation and growth of the social network. When one looks at the overall
structure of these two social arrangements, one sees no central locus of
control in either case, and yet there is voluntary participation, driven by the
positive feedback from the subjectively perceived beneﬁts of participation,
and general adherence to the rules of interaction. In cases in which the rules
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are violated, both incorporate negative feedback processes that keep defection at a tolerably low level.8
Yet, despite all these similarities, the differences are stark – and fundamental.9 Most obviously, in the domain of science, there are no market
prices. And, since market prices are an emergent phenomenon of the market
system, their absence in science points to deep dissimilarities in the processes
of interaction through which, in the case of markets, market prices are
formed. The relevant institutions of interaction are in fact different, and
they are different for a good reason: the content of the interactions (the
goods, services, and money in the case of markets and the published articles
and citations in the case of science) have very little in common. Published
scientiﬁc articles, and whatever it is about their content that may be citable,
are not regarded as property; the publication process necessitates interaction
not with those who may cite the article but with an editor assisted by
referees and therefore to call the publication–citation sequence an ‘exchange’ is to take great liberties with the meaning of the word; and the
acceptance of articles for publication may be based on appraised signiﬁcance or interest or the author’s reputation or connections, but not on
expected proﬁtability. In short, the major form of interaction in science does
not involve property, does not involve exchange, and does not involve economic calculation.
Nonetheless, one might be tempted to say that, after all, whether or not
science is a market is really a matter of deﬁnition. One can deﬁne key terms
such as ‘market’, ‘exchange’, ‘price’, ‘payment’, ‘investment’, ‘capital’,
‘property’, ‘product’, ‘efﬁciency’ – and even ‘economics’ – in a manner
sufﬁciently general to encompass the phenomena observed in both domains.
This has been the general device used by a long line of authors, including:
Nelson (1959) and Arrow (1962), who treat science as a knowledge-production process rendered suboptimal by the character of knowledge as a
public good; Radnitzky (1986), who applies cost-beneﬁt analysis to the behavior of scientiﬁc researchers; Diamond (1988), who formalizes a ‘rational
scientist’ as a constrained utility-maximizer whose utility function includes
aesthetic attributes of theories; Dasgupta and David (1994), who offer a
more sophisticated analysis that recognizes the institutional peculiarities of
science but who posit information asymmetries and principal–agent issues as
inefﬁciencies in the subsidized production of knowledge (which is taken to
be an exchangeable commodity); and Walstad (2001, 2002), who seeks to
transfer Austrian insights directly from market to science.
It is a common assertion (not only in the economic literature cited
above, but also more generally) that any situation in which there is an
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observable acknowledgement of value (including the scientiﬁc institution
of publication and citation) can also be considered an exchange.10 Thus,
for example, we have the idea of there being two types of market – a
‘traditional market’ in which goods are exchanged and monetary market
prices are formed, and a ‘scientiﬁc market’ in which articles are published
and sometimes cited and no market prices, monetary or barter, are
formed.11 Ignoring the details of price formation in markets and the disconnection between the acts of publishing and citing in science, the generalization functions by identifying articles as products which are offered
for sale and citations as payments in exchange for the use of those articles,
or, more precisely, for the use of the knowledge or information therein.
The similarities already noted between science and market (in particular,
the fact that both involve interactions between self-interested participants)
make this a plausible move, and it comes with the analytical convenience of
the ability to transfer wholesale concepts whose meanings and usefulness
were established in the context of markets. But, for all the attractiveness of
the move, the returns to date have been slight12 and, with the notable
exception of providing some impetus to the growing realization that scientists are as self-interested as anyone else, the main result seems to have
been the contention that there are ‘inefﬁciencies’ in the arrangements of
science – a conclusion that prompts some economists, including Arrow
(1962) and Dasgupta and David (1994), to pronounce ‘market failure’ and
call for (further) government subsidy or intervention.13
In any case, it is not good enough to say that the matter is only one of
deﬁnition, for deﬁnitions, and the analogies they cement, are not without
consequence. Firm deﬁnitions are obviously necessary for clear exposition,
but, often subtly and unobtrusively, they create a path dependence, illuminating some directions of inquiry while foreclosing others. The deﬁnition of
science as a type of market, for example, compels one to look for the analog
of marketable goods, and most authors on the topic argue that, despite the
obvious problem of quantiﬁcation, it is found in the knowledge or information content of the scientiﬁc publication. But this cannot be so. If there is
‘knowledge’ in a published article, it would have to be the author’s individual
knowledge, but individual knowledge, being the current classiﬁcatory capability of an individual brain, cannot possibly be a thing separate from the
individual involved. If there is ‘knowledge codiﬁed as information’ as Dasgupta and David (1994) describe it, with information regarded as a signal
subjectively appraised, one is out of that frying pan but has fallen into a
nearby ﬁre – the need to account for, as a separate process, the emergence of
the corpus of current scientiﬁc knowledge as a classiﬁcation distinct from the
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knowledge of the individual scientists who are parties to the information
transfer. This codiﬁed individual knowledge, the purported analog of a
market good, is not the ﬁnal product, and it is a gross error to conﬂate it with
scientiﬁc knowledge. Scientiﬁc transactions are not simply a matter of ‘theory choice’ – as portrayed by Brock and Durlauf (1999) – in which the
chosen bits of individual knowledge add up to the current state of scientiﬁc
knowledge. Scientists use aspects of each other’s work, modifying, adapting,
criticizing, reinterpreting, and perhaps (from the point of view of the original
author) misinterpreting it as they develop their own work. Repeated applications of this process are observed to tend to result in a commonly accepted
conception (at least within particular schools, but sometimes in whole disciplines, and especially in those disciplines where empirical reproducibility is
considered to be signiﬁcant),14 and this transformed conception, this tacit
agreement as to the classiﬁcation of phenomena in the subject domain (temporary and mutable though it may be) is what we call scientiﬁc knowledge. If
one wanted to look for an analog of scientiﬁc knowledge in the market
domain, the spectrum of current market prices for goods and services would
be a reasonable candidate since both are emergent attributes of their respective systems, both have counterparts in the individual transactions of the
system with which they are often confused,15 and both provide information
to the participants of the system that is vitally useful for the pursuit of their
individual ends. But the deﬁnition of science as a type of market and the
concomitant need to identify the ‘science goods’ that are ‘exchanged’ in this
market have led economists of science in another direction altogether.
Science is not a market, but science and market, as social systems, have
much in common. They are related fraternally rather than ﬁlially. To clarify
the nature of that relationship, we introduce the parental ﬁgure, the adaptive
classifying system.

3. ADAPTIVE CLASSIFYING SYSTEMS
The sort of ‘system’ we are focusing on is a mutable network of interacting
components that is sufﬁciently stable to be an identiﬁable entity, distinguishable from its environment. The system is open to its environment, so
that it can be affected by (and can itself affect) that environment, and so the
drawing of the system-environment boundary has an element of theoretical
convenience to it. Changes in the environment can threaten the integrity of
the system and entities in the environment can, once incorporated into the
system, strengthen its integrity and promote its growth. The fact that the
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system can and does change in a manner consistent with the maintenance of
its structural cohesion as a result of interaction with the environment is the
reason for the adjective ‘adaptive’. The way in which this adaptation is
effected is particularly interesting – the system, in the course of its experience of the environment, gradually modiﬁes its internal structure (realized,
at its most basic level, as connections of varying degrees of permanence
between its components) in such a way that it builds up, inherent in the
structure, a repertoire of useful classes of response that can be deployed as
appropriate depending on the environmental situation. In the most general
sense, then, the system is continually engaged in ‘classifying’ the phenomena
in its environment.16 Hence the term ‘adaptive classifying system’.17
One might think that, given this list of unlikely sounding criteria, adaptive
classifying systems, if they existed at all, would be hard to ﬁnd. They are not
mechanical systems, since the connections between the components are
variable and impermanent and the components themselves are changed by
their interactions. They are not simple biological systems, like a bacterium,
for example, whose adaptive capability depends directly on negative or
positive feedback evaluated against a built-in preference rather than on the
cumulative modiﬁcation of the interactions between its components. They
are not simply ensembles that adapt as a result of their environment’s selection pressure in promoting the existence and reproduction of some components and discouraging others, like a species or an immune system
(although their components may, indeed, be subject to such selection).18
Nevertheless, they are not rare. Systems as diverse as ant or termite colonies
– see Hofstadter (1979, pp. 310–336), Tullock (1994), and Sun (2002) – and
the brains of higher animals do ﬁt the description. And so, we claim, do
various systems of human social interaction, including markets and science.
Suggestions that economies and other social arrangements can be understood as examples of ‘complex adaptive systems’ have been made many
times before in complexity theory – see, for example, Kauffman (1993,
pp. 395–402) – and sociology – see, for example, Buckley (1998). It is also, of
course, implicit in Hayek – see, for example, Hayek (1967, pp. 66–81), where
he asserts that ‘there is no reason why a polycentric order in which each
element is guided only by rules and receives no orders from a center should
not be capable of bringing about as complex and apparently as ‘purposive’
an adaptation to circumstances as could be produced [in a more hierarchically organized system]’. Kauffman (1993, pp 173–235; 1995, pp. 71–92),
discussing ‘the twin sources of order’, makes the important point that, in
biological systems, natural selection is not the only source of order, for the
tendency in certain systems to self-organization is, in a sense, ‘order for
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free’. By this he means that the formation of that sort of order is ‘spontaneous’, a designation that will resonate with those familiar with the work
of Hayek – see, for example, Hayek (1973) and Boehm (1994). But systems
involving some form of self-organization are members of a very large and
diverse set, and so the commonalities are likely to be of such a general
nature as to provide very little assistance in understanding particular social
systems. So, while endorsing Kauffman’s insight, we prefer to considerably
narrow the ﬁeld so that more concrete things can be said about the structure
of the systems of interest. Our purpose here is to push beyond such
programmatic statements by injecting more explicitness into the idea.
The prototypical description of an adaptive classifying system, and the
direct inspiration for the generalization pursued here, is found in Hayek’s
(1952) explanation of how our brains are able to create the array of sensory
qualities by which we perceive events.19 In this remarkable and prescient
work,20 the brain is characterized as a network of interconnected neurons
that structurally changes as a result of the patterns of activity (in the form
of electrical impulses transmitted between connected neurons) that are induced in the network by incipient stimuli. The central idea is that this
mutable structure functions as a ‘map’ of the previously experienced
environment in the sense that it instantiates a classiﬁcation of the stimuli
that have impinged on the system from that environment. The map is built
from experience, and is modiﬁed by strengthening of neuronal connections
when new experience conﬁrms old and by the formation and detachment of
connections when new experience produces activation patterns different
from those previously experienced. The system is, in this very particular
way, self-organizing.
The mutability of the map is crucial to its ability to classify. The network
paths followed by impulses from stimuli that tend to occur together tend to
become connected; conversely, connections rarely invoked tend to decay.
This allows for an establishment of similarity and difference between stimuli, and there is large scope for the building up of subtle gradations of
similarity and difference because the stimuli can induce activity in multiple
branching and converging neural paths so that there are very many possibilities for the development (or decay) of connections at places where
concurrent activations pass sufﬁciently closely to each other. Further, since
both subject and object of classiﬁcation are patterns of impulses, classiﬁcations from one area of the network can be further classiﬁed in terms of the
activations those (classiﬁed) follow-on patterns induce in subsequent neuronal groups. This resulting classiﬁcation is, then, multiple in several senses
– any particular stimulus can be a member of multiple classes, an assignment
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of a particular stimulus to a class may change depending on the presence of
concurrent stimuli, and classes (being represented in terms of impulses) can
themselves be further classiﬁed at subsequent levels. Note that the ability to
classify is an emergent property of the system; it is not the property of any
neuron or small group of neurons, or of any particular interaction between
speciﬁc neurons.
The tendency to form connections between paths activated by concurrently experienced stimuli promotes the emergence, from a given stimulus,
of an induced pattern of impulses in the network characteristic of that
stimulus and of other potential stimuli which have in fact accompanied it in
the past. This pattern of impulses generated in the map by the current
stimuli can be described, therefore, as a ‘model’ of the current environment
because it is characteristic not only of the experienced stimuli but also of the
usual implications of these stimuli. The model is, in other words, anticipatory and embodies the system’s expectations of likely subsequent stimuli.
And, since connections exist to motor neurons at many levels and these
connections, like all connections in the map, have been developed as a result
of experience (phylogenetic or ontogenetic), the model can result in the
selection of motor activity consistent with those expectations.
The basic processes of classiﬁcation described by Hayek as operating
in the brain, including particularly the formation of a mutable map of the
brain’s environment as experienced in the past and the ability of that map
to support an anticipatory model of current experience, have, we claim,
their counterparts in adaptive social systems, implemented differently, of
course, but very similar in principle. Social systems are brain-like in a
limited but important respect – speciﬁcally, the interactions between their
components implement a classifying process on stimuli impinging on
the system, and this process can induce real changes in component behavior
and interaction that, in turn, engender adaptive reactions of the system as
a whole to changes in its environment. In short, they are adaptive classifying systems.21

4. MARKET AND SCIENCE AS ADAPTIVE
CLASSIFYING SYSTEMS
In order to convincingly identify a system of social interaction, be it market
or science, as an adaptive classifying system, it is necessary ﬁrst to clearly
deﬁne what constitutes the system in contradistinction to its environment,
then to identify the structure of the system’s map, then to describe how a
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model of the current environment can be generated in that map, then to
characterize the type of classiﬁcation that the system is performing of the
features of the environment to which it is sensitive, and ﬁnally to show how
the activation of that model can change the map in a way that reﬁnes the
system’s classiﬁcation.
Delineation of the boundaries of social systems is not a trivial matter, and
this is because there are several important differences between physical systems such as brains and the social systems we seek to include with brains in
the category of adaptive classifying systems:
1. The most profound difference is that much of the structure in social
systems is abstract. The global institutions and conventions which condition all participants’ interactions are essential elements of the structure,
as are the more local personal habits and routines. These institutions and
habits are not physical entities; nonetheless, they can be regarded as
having causal efﬁcacy.22 Their abstract character may make them difﬁcult
to identify and, at the very least, introduces a signiﬁcant element of theory-dependency to any such identiﬁcation. The maintenance of the institutions may be dependent on other social arrangements – for example,
the contract and monetary institutions of the market system are dependent on the legal and monetary systems, and effects from these supporting
systems can thereby be transmitted to the market system. At least for the
exercise of boundary deﬁnition, however, these institutions can be taken
as given.
2. The active components of any social system are people, and people can
(and inevitably do) participate in multiple social systems – an academic
scientist, for example, in addition to publishing and criticizing, may buy
groceries, participate in the educational function of the university, vote in
an election, and defend against an harassment suit, all on the same day.
Again, the identiﬁcation of which actions belong within which system is a
theory-dependent one.
3. The people in social systems are not only the social analogs of the neurons
of the brain in that the transactions between them are the impulses of the
system’s model, but they also function as the system’s sensory receptors
and motor effectors. This means that there is no built-in localization of
sensory inputs or motor reactions; it also means that, to the extent that
people are changed by their experience in one system, the change can
stimulate an input to another system. For example, an economist whose
current scientiﬁc activity convinces him that, in the big picture, ‘exporting
jobs’ is a healthy development may change his political behavior.
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4. People are vastly more complex than neurons – their brains, after all, are
themselves adaptive classifying systems of a highly specialized kind,
capable of supporting purposeful and innovative behavior and therefore
exhibiting considerable ﬂexibility in learning and adaptation. Inputs to a
social system, then, can be generated (as noted above for the speciﬁc
context of learning from experience in other systems) by such adaptation
at the personal level. And, while these attributes can promote the formation of a wide range of cooperative interactions, they also introduce
the phenomenon of competition which, as economists have long been
aware, is of the utmost importance in accounting for the activity in social
systems and necessitates the identiﬁcation, at least in general terms, of
personal motives that rationalize what the competition is about.
5. The classiﬁcations produced by social systems are observable to the
component participants,23 and can serve as useful information to them
which, in turn, may cause them to alter their behavior within the system.24 This feedback effect is important in the maintenance and growth
of social systems, for it represents a beneﬁt to participation.
6. The terms ‘market’ and ‘science’ as used here do not refer to any particular market economy or arena of scientiﬁc endeavor. That level of
speciﬁcity (‘the U.S. economy’, for example, or ‘the physics community’)
would be necessary in applications of the basic theory but would be
unhelpful to the task of setting out the basic concepts. The fact that
applications might be dealing with more than one market or more than
one scientiﬁc domain does, however, raise the analytical possibility that,
for example, part of the environment of the market of interest is another
market – a division into system and environment that could be effective if
the amount of interaction between the two markets was relatively small
compared to the activity in the market of interest.
In the context of these subtleties of boundary delineation and structure,
we can proceed to characterize the particular social systems of interest,
markets and science, in terms of map, model, and classiﬁcation. We deﬁne
the market to be the complex of people in their roles of buyers and sellers
engaging in exchanges mediated by the institutions of property, contract,
and money. The market’s map is composed of the following elements:
1. The institutional framework of property, contract, and money – the fundamental and long-lasting institutions without which market activity on a
large scale would be infeasible.25
2. The personal habits and routines that market participants have learned to
rely on to implement their plans. People’s activities tend to follow
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generally repetitive patterns of interaction, and although deviations may
occur and action details may vary, the underlying routines are not, in
ordinary circumstances, subject to dramatic change.26
3. The market participants themselves, the active components of the system,
whose buying and selling transactions involving goods and services constitute the impulses that animate the system, whose tastes and preferences
can be changed as a direct result of market experience, and whose accumulations of wealth affect not only their capabilities for interaction but
their tastes and preferences as well.
The market’s model is the ongoing ﬂow of transactions (characterized by
transfers of goods and observable exchange prices) between the market
participants. These transactions are induced by stimuli from environmental
conditions conditioned by the preferences and creativity of the market participants themselves. They follow transactional paths constrained by the
current structure of the map, and they result, indirectly, in a classiﬁcation of
the various stimuli currently impinging on the market system, a classiﬁcation embodied in the array of market goods and their market prices.27 An
individual may intend to develop and sell a particular good, but no individual plans the overall conﬁguration of marketable goods and services,
related to each other (as an emergent result of market activity) as inputs and
outputs and as complements and substitutes of varying degrees. An individual may deliberately set a particular price, but no individual plans the
emergence of the spectrum of market prices that relate different goods and
reﬂect overall appraisals of desirability and scarcity. Yet, the market system
could not survive as a coherent system unless these market goods and market prices were to some extent an operational reﬂection of actual resources,
scarcities, needs, preferences, and the concomitant constraints imposed by
other social systems.28
Market participants can observe not only their own transactions but those
around them, and they can read reports of transactions others have
observed (such as quotes of stock prices or pork belly futures). They are also
recipients of advertising from vendors apprising them of potential transactions. On the basis of their appraisals of this information, they can modify
their own transaction repertoire, perhaps, for example, initiating transactions for a good that they see a lot of other people buying – transactions
which, from the observer’s point of view, represent potentially appropriable
gains. In this way, novel local stimuli can have systemic effects, altering the
system’s map. Most such alterations will be at the level of changes in individual preferences and minor amendments to personal routines, although
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even relatively short exposure to stimuli that induce transactions in which
there are large and obvious (at least to an entrepreneurial observer) unappropriated gains can result in more substantive change. And extended,
unresolved exposure to such stimuli can result in changes to the more stable
areas of the map – as, for example, during the 1100s, when contractual
conventions supporting exchange were expanded to encompass negotiable
credit instruments,29 a development with cascade effects, leading in turn to
many changes in commercial activity including, eventually, the emergence of
formalized futures markets. In any case, the array of marketable goods and
services, the quantities brought to market, and their market prices will adjust as a result of even rather minor changes in the map and therefore will
form a highly detailed and sensitive classiﬁcation of the environmental inﬂuences experienced by the system.
The potential of the market’s model to function in anticipatory mode can
be seen quite clearly in the operation of futures markets. Transactions in
the corresponding spot markets, coupled with inputs relevant to trends in
usage and circumstances of production (including, of course, the expectations of individual market participants), condition the market prices in
futures markets. These futures prices represent the expectations of the
market system as to the future state of its environment,30 and these expectations are continually adjusted as new information is processed
through the system.
A similar analysis can be carried through for science. We deﬁne science to
be the complex of people in their roles of authors and readers of articles
pertaining to the phenomena of the natural world (including human societies) engaging in activities mediated by the institutions of scientiﬁc
publication and citation. Science’s map is a stable but mutable structure
built from the following elements:
1. The institutional framework of publication and citation – the fundamental and long-lasting institutions without which science on a large
scale would be infeasible.31
2. The personal habits and routines that scientists have learned to rely on to
implement their plans. These generally repetitive patterns of interaction
include their organization into schools and groups and their patterns in
selecting their usual outlets for communication.
3. The scientists themselves, the active components of the system, whose
transactions involving publication of articles, use of information in published articles, and citation of information used, constitute the impulses
that animate the system, whose tastes and preferences can be changed as
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a direct result of their experience as scientiﬁc researchers, and whose
accumulations of reputation affect not only their capabilities for interaction but their tastes and preferences as well.
Science’s model is the ongoing ﬂow of transactions (characterized
by publication in various forums and citation when invoking the work of
others) between scientists. These transactions are induced by stimuli from
environmental conditions (including experiments and observations) conditioned by the preferences and creativity of the scientists themselves. They
follow transactional paths constrained by the current structure of the map,
and they result, indirectly, in a classiﬁcation of the various stimuli currently
impinging on the system, a classiﬁcation embodied in the theoretical and
taxonomic corpus of established scientiﬁc knowledge32 and in the generally
recognized reputations of individual scientists.33 An individual may intend
to develop and expound on a particular theory, but no individual determines
how, and in what form, the insights of this theory are incorporated into the
current body of scientiﬁc knowledge. An individual may deliberately seek
reputation, but no individual is in control of the emergence of the overall
assessment of his reputation which reﬂects appraisals of the value and usefulness to others of his contributions. Yet, science could not survive as a
coherent system unless the body of scientiﬁc knowledge was to some extent a
useful classiﬁcation of natural phenomena, and its operation would
certainly be seriously hampered if the general assessment of reputation
persistently ignored important contributions.
Scientists are concerned not only with their own work and that of their
colleagues and competitors but with the work of those in related ﬁelds – they
probably read (and absorb information from) many more articles than they
cite. (This is not to imply that scientists chronically avoid citation; it is simply
the case that, since citation only occurs in published articles employing the
published results of others, there is a lot of scope for more subtle inﬂuences to
be absorbed from articles read.) They can also be quite attentive to who has
won prizes, which areas of research are ‘cutting edge’, and where the most
lucrative grants are to be had. Based on their appraisals of this information,
they can modify their own transaction repertoire, perhaps, for example, turning attention to a phenomenon that they see as attractive to investigate due to
lack of competition or availability of funding – transactions which, from the
particular scientist’s point of view, represent potentially appropriable gains. In
this way, novel local stimuli (unexpected observations, for example, or new
sources of funding) can have systemic effects, altering the system’s map. As is
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the case for markets, most such alterations will be at the level of changes in
individual preferences and in personal routines, although even relatively short
exposure to stimuli that induce transactions in which there are large and
obvious (at least to an entrepreneurial observer) unappropriated gains can
result in more substantive change. And extended, unresolved exposure to such
stimuli can result in changes to the more stable areas of the map – as seen, for
example, in the emergence of working paper circulation networks and (more
recently) the trend toward internet posting of articles, both of which are responses to the perceived costs of the lead times experienced in the conventional
publishing process.34 In any case, the current body of scientiﬁc knowledge will
adjust in response to both major and minor changes in the map, and (perhaps
more slowly and less perceptibly) the complex of reputational assessments will
change also.
Science’s model can also function in anticipatory mode – as can be seen in
the operation of research groups or ‘schools’ and their training of graduate
and postdoctoral students in the techniques, presumptions, and core ideas of
their ﬁeld. The effect of school identiﬁcation and training is to condition the
scientists involved to be sensitive and receptive to certain inputs from the
environment, to be selective with regard to the appreciation of contributions
of other scientists, and, generally, to view the stimuli they encounter through
the ﬁlter of their school’s presumptions. In this way, the organization of
scientiﬁc schools and training is an embodiment of systemic expectations
about the character of the environment, based on previous experience. This
does not mean that surprises cannot occur and even lead to alterations in the
map in the form of reorganizations of school afﬁliation or changes in core
ideas. But, as in the sensory domain where unexpected input can easily be
completely ignored, science can, for long periods, proceed in ignorance of
phenomena that have been detected but which have been ﬁltered out as
contrary to expectations, and it is only with the experience of repeated
stimuli that adaptation ﬁnally occurs.35
In summary, both market and science are describable as adaptive
classifying systems – self-organizing systems whose internal structure takes
the form of a mutable map which supports an anticipatory model of the
system’s environment, a model that operates in terms of a classiﬁcation of
events in that environment and is the means by which the system adapts to
its environment. But, in the concrete implementation of map, model, and
classiﬁcation, they are very different. The following table,36 summarizing the
identiﬁcation of map, model, and classiﬁcatory function in science and
market and juxtaposing them with the corresponding elements of neural
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systems, shows clearly the different implementations of the same functional
elements:
Domain

Map

Model

Classiﬁcation
The order of
sensory
qualities as
personal
knowledge of
the environment
The order of
market goods
and prices as
‘market
knowledge’ of
the market’s
environment

Neural

Network of
interconnected
neurons

Current pattern of
transmissions within
the existing neuronal
network

Market

Network of people
interconnected via
the basic market
institutions of
property, contract,
and exchange
through marketing
routines and habits

Current pattern of
market exchange
transactions
characterized by
transfers of
particular goods and
services and
exchange prices

Science

Network of people
interconnected via
the basic science
institutions of
publication and
citation through
scientists’ publishing
routines and habits

Current pattern of
publication and
citation transactions
involving published
papers

The order of
scientiﬁc
knowledge

Science and market are both instances of adaptive classifying systems, but
the basic framework institutions are not the same, the patterns of relevant
personal behavior are quite different, the major motivating inﬂuences on the
participants diverge considerably once one gets more speciﬁc than simply
characterizing them as ‘beneﬁts’, and the emergent classiﬁcations have
nothing in common beyond the fact that they are classiﬁcations.

5. METHODOLOGICAL, EMPIRICAL, AND
DIAGNOSTIC PAYOFFS
Characterizing science and market as different implementations of adaptive
classifying systems is one thing; showing how this might be a useful and
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fruitful conceptual base from which to increase our understanding of social
systems generally is quite another. But, for the idea to be taken seriously, it
obviously needs to be done. Although treating potential applications in
anything like reasonable detail is beyond the scope of this paper (to say
nothing about getting ahead of actual work done), it is certainly possible to
point to speciﬁc areas of application that not only seem to be handled
unsatisfactorily by extant social science paradigms in both economics and
sociology and therefore are in need of analytical attention but also appear to
involve just the sorts of phenomena that would be very suited to investigation and explanation in terms of adaptive classifying systems. For compactness of discussion, these can be grouped into the categories of
methodological, empirical, and diagnostic issues.
5.1. Methodological Issues
The adoption of a systems viewpoint would seem, at ﬁrst sight, to be an
implicit rejection of methodological individualism and an espousal of a
group-oriented holism. It may indeed lead one to reject a narrowly reductionistic form of methodological individualism, but it is, most emphatically,
not at all incompatible with a species of methodological individualism – one
that is conditioned by the ontological and epistemological challenges thrown
up by the complexity of the systems of interest. The order that one ﬁnds in
this complexity suggests the usefulness of recognizing a series of ‘levels of
abstraction’ (not just one) at each of which the relevant phenomena are
most fruitfully described in terms of basic concepts appropriate to that level,
while at the same time recognizing the causal and structural linkages
between these levels.
Consider, for example, the brain. There is little doubt that the active
components out of which the brain is composed are neurons. But the recognition that the brain is physically reducible to neurons is only one step in
the work of understanding how the brain works. Certainly, the more that is
known about the characteristics of individual neurons the better, but it is
also relevant that these individual neurons operate in a context of an
organized structure built from neurons and other cells – a structure which
the neurons themselves have had a signiﬁcant role in creating and modifying
as a side-effect of their interactions. And so the characteristics of this structure need to be understood if one is to understand the contextual constraints
on neuronal activity, an inquiry for which the introduction of basic concepts
appropriate for describing organization and structure is a most useful move.
These structural concepts, such as spatial relationships between axon
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bundles, are not directly reducible to the behavior of individual neurons
although they can, at a separate level of analysis, be understood in terms of
the activities of neurons operating over time in particular contexts. At yet
another level of abstraction, there seem to be large organized groups of
neurons that specialize in particular functions and interact with other
neuronal groups, and these present the need for theoretical constructs
pitched in terms of these interactions. Finally, there is the level of the experience of sensory phenomena in the context of the classiﬁcation Hayek
(1952) calls ‘the sensory order’, where the deployment of basic concepts such
as thoughts and emotions is appropriate and necessary.37 Now, all of this
could have been phrased in terms of markets or science instead of brains
(with the appropriate terminological substitutions), given the position that
markets and science are examples in the social domain of adaptive classifying systems. The recognition of causal efﬁcacy in the intermediate levels of
structure in these systems with respect to both higher and lower levels suggests the more nuanced form of methodological individualism in which
current individual behavior can only be understood in the context of the
emergent results of past individual behavior that has affected both the
institutional context and the physical environment of current behavior.38
A second methodological payoff, and perhaps an even more far-reaching
one, is that the systems approach focuses attention on the puzzle of how
adaptive systems can arise and ﬂourish. For example, rather than simply
assuming that rational self-interest constrained by market rules will tend to
ensure the production of societally beneﬁcial outcomes, one can ask just
how such rules could come to coalesce in the face of the real possibility of
opportunistic defection and innovative avoidance of whatever constraints
their less effective progenitors imposed. An answer, given long ago by
Mandeville (1724)39 but immediately deprived of the emphasis on ‘vice’ by
his Scottish successors, is that market and legal institutions emerged as a
result of (as opposed to ‘in spite of’) these behavioral characteristics – a
major impetus for change and development was precisely the personal need
to protect oneself from and to compete with such behavior.40 And the
methodological lesson is that one might do well to look for the same phenomenon in other social systems. Further, if one is enamored of designing
(on a small scale, hopefully) institutional arrangements, one should take the
Mandeville Criterion into account and understand that effective institutions
cannot be created and established on a once-and-for-all basis, but must be
mutable in the face of defection in a positive, adaptive way, not simply
strengthening restrictive constraints but allowing for the incorporation of
innovations inspired by competitive reactions to defection so that, over
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time, the evolved arrangements continue to produce (and perhaps exceed)
their projected beneﬁcial effects because of the sometimes shabby behavior
of their constituents.
Finally, the adaptive systems approach provides the basis for a critique of
Hayek’s defense (1952, pp. 184–194) of methodological dualism – even of
the mild and ‘practical’ form he describes. Hayek’s argument is based on the
very reasonable proposition that ‘any apparatus of classiﬁcation must possess a structure of higher degree of complexity than is possessed by the
objects which it classiﬁes’. Therefore the human brain cannot fully understand the detailed workings of the human brain (in the sense of fully classifying the speciﬁc phenomena associated with its structure and operation),
and so ‘the type of explanation at which we aim in the physical sciences is
not applicable to mental events’. Hence, he concludes, ‘we shall have permanently to be content with a practical dualism’ between the explanations
possible in the physical sciences and those in the sciences of human action.
The weakness in this line of argument is the unstated assumption that the
only classiﬁcatory system involved here is the human brain. But the classiﬁcations of science are not produced by a single human brain; they are the
result of the interactions between many human brains in a system whose
overall complexity exceeds that of a single brain – a system which, therefore,
does not violate the condition set by Hayek’s opening proposition. The
classiﬁcation produced in the mind of an individual scientist, even though it
includes feedback inﬂuences from his observations of the classiﬁcation produced by science, is not the same thing as the emergent classiﬁcation we call
‘scientiﬁc knowledge’ and should not be conﬂated with it.
5.2. Empirical Issues
We proffer two examples each from the domains of market and science –
examples of phenomena that, if discussed analytically at all, are treated as
epiphenomena with which the connection to the basic theory being deployed
is tenuous at best. The intent is to illustrate how these phenomena can be
understood as natural and predictable reactions of adaptive classifying systems, given the environmental circumstances which induce them. First, a
market example: consider the imposition of maximum price controls in the
apartment rental market of a large city. The usual treatment of this scenario
(rehearsed in any economics principles textbook) points to the emergence of
a shortage as the quantity demanded at the controlled price exceeds the
quantity supplied at that price. Although that is as much as the theory
supports directly, the narrative is usually extended to suggest that, over the
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longer term, consistent with the basic concepts of competition and entrepreneurship, the trend will be toward reductions in quality and impositions
of ancillary charges and costs. From the adaptive systems perspective, these
conclusions are quite reasonable as far as they go, but they give no indication of the likely speciﬁcs of these general adjustments. The price control’s
effect, as an impediment to the normal workings of the market system, is to
limit its ability to generate market goods and prices consistent with the kinds
of interactions that would normally prevail. It is as if certain pathways in the
market’s map have become injured or disabled, and so the current model in
the damaged map exerts pressure on the map to change. The change is most
likely to involve the co-opting of existing ‘nearby’ transaction pathways (i.e.,
existing norms or institutions), and so, in predicting in more detail the type
of reaction that might occur, the institutional surroundings should be of
signiﬁcant relevance. In the Hong Kong of the 1920s, for example, it was
traditional for prospective tenants to pay a middleman ‘shoe money’ for
help in negotiating a rental contract.41 With the advent of rent control, this
institution was used by landlords themselves not only in transactions with
prospective tenants but also in arrangements with existing tenants whose
motive was to avoid eviction through the landlord’s ability to remove the
housing from the rent control scheme by ‘reconstruction’. More generally,
the phenomenon of the market’s map adjusting to the shutting down of
existing transactional paths has been recognized elsewhere as ‘intervention
breeding more intervention’.42 There will be a workaround subsequent to
intervention (since classifying systems can do nothing else but classify) and,
if (as often happens) the ensuing state of affairs is unsatisfactory to the
intervening party and the response is further intervention, the result is simply further injury to the adaptive capability of the system.
For a second market example, consider the phenomenon of markets with
‘big players’,43 i.e., functionaries, such as central bankers or ﬁnance ministers with discretionary power to affect market conditions, who are outside
the market system in that they are, in these roles, immune to the discipline of
proﬁt and loss. The presence of a big player introduces a prominent element
into the environment of the market system, and so the resulting classiﬁcation is an adaptation not only to the usual environmental conditions but
also to the big player’s actions. Especially in cases where the big player’s
activities affect the supply of money and credit (since money is a component
in every transaction and many transactions, involving both capital and
consumption goods, are dependent on credit) the market’s adaptation is
signiﬁcantly affected by the actions of the big player. For a normal market
participant, it is at least as important to predict the future behavior of the
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big player as it is to predict the ‘underlying fundamentals’. If big players
engage in discretionary policy, market participants are not likely to be able
to adjust their transactional behavior quickly enough to the realities of the
new (and ever-changing) environment and so the market classiﬁcations will
be only poor representations of the actual circumstances. Since, in the big
player market, the market classiﬁcations are much less useful for augmenting individual knowledge of the circumstances beyond those affected by the
big player, the opportunities for market participants to adapt their individual knowledge to these circumstances is impaired. Their obvious incentive is
to adapt their knowledge to the behavior of the big player, but this can be a
difﬁcult and error-prone process in a regime of discretionary policy. In
looking for clues here, market participants are likely to form expectations
heavily based on what others think the big player is going to do, thereby
providing a rationale for ‘herding’ behaviors.
In the case of science, it is rather more difﬁcult to play off possible advantages of the adaptive systems perspective against an established mainstream approach, since there is no established mainstream approach with
signiﬁcant empirical relevance. The sociological literature does contain many
instances of empirical investigations of particular topics – for example, the
work of Cole and Cole (1973) and Whitley (1984) in examining the phenomenon of prestige hierarchies in journals – but these are not in the context
of an overarching theoretical framework. One thing we can do, however, is
to show how a number of such apparently unrelated phenomena are direct
consequences of the particular structure of the adaptive classifying system of
science.44 The nature of the basic transaction type in the system is that it is a
two-step process: the initiating signal is the act of publication which, if it is to
be successful, has to be noticed by people likely to make use of it and
therefore to cite it favorably. Many details of the structure of the publication
process can be shown to be geared to enhancing the signaling effectiveness in
relation to the characteristics of the audience. Most obviously, growth in the
numbers of scientiﬁc publications being generated leads to a strong tendency
toward journal specialization, as journals cannot continue to command the
attention of the whole of an audience increasingly diverse with respect to
their scientiﬁc interests. Similar factors impel journals to become increasingly
selective with respect to the publication of articles received, and to provide an
explicit certiﬁcation function by virtue of such selectivity. A signiﬁcant factor
in determining signal effectiveness has been observed to be the prior reputation of the author,45 and the adaptive systems approach would predict a
positive effect of prior reputation at the margin simply on the assumption
that author reputation is one selection factor considered by potential users of
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published work. Considerations of signal effectiveness also provide one basis
for an explanation of the frequently observed tendencies toward fragmentation of scientiﬁc disciplines. Within a scientiﬁc group – a number of otherwise separate researchers all grappling with a particular problem or
working within a common framework – the signals from researchers are
likely to be stronger or more germane to those within the group than those
outside it. Those outside the group may lack the interest, specialized knowledge, or simply the time to maintain close interactions with members of the
group. Citations of group members may be dominated by other members of
the group. The formation of such ‘research groups’ provides important focus, expertise, and feedback effects that support high degrees of specialization and that form the structure that supports the anticipatory capabilities of
the system. Incentives exist for groups, especially when they coalesce around
a ‘school of thought’, to build their own instruments to increase the value of
their contributions, institutionalize their commonality, and expand their inﬂuence (mainly through ‘recruitment’). These activities may take on more
formal characteristics – new journals and conferences, for instance – once the
group reaches a large enough size or attains a distinctive identity.
For a second science example, consider the question of the adaptive response of science when its funding environment changes.46 When new
funding is targeted to a speciﬁc area of research, it should be no surprise that
scientists will be attracted to the area47 and transactional activity in the area
will increase, that this activity will tend to be oriented toward those methods
and conjectures consistent with the funding preconceptions and speciﬁcations, and that the resulting classiﬁcation of phenomena will change
accordingly. This does not imply that quality of scientiﬁc research is necessarily degraded by any particular funding source – provided the procedures, practices, and conventions that deﬁne science as we have
characterized it remain operative, the funded scientists can still interact to
produce ‘good science’, although the particular content of that emergent
classiﬁcation is certain to reﬂect salient features of the system’s environment,
of which any pressures inherent in the funding arrangement are a part. The
general phenomenon will be the same whether the directed funding sources
are private or public, but there is an important difference between these two:
private funding comes from many different sources (businesses, foundations, private university endowments, philanthropic individuals) while government funding is administered from relatively few science funding
bureaucracies (such as, in the U.S., the National Science Foundation or
the National Institutes of Health). Given that, especially since 1940, government funding of basic science in most developed countries has increased
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dramatically and dominates private funding,48 these bureaucracies are big
players in science, and their presence introduces into science all of the perverse big player effects we noted above for the case of markets. In science,
however, such big player funding has an added effect – it provides another
means involving new transactional paths through which scientists can pursue reputation, especially since the selection mechanism through which
funds are distributed is very public and involves peer review.
5.3. Diagnostic Issues
While the thrust of the adaptive systems approach is to understand and
explain the phenomena observed in the social domain, it is certainly possible
for any such understanding gained to be employed in a diagnostic sense. The
general criteria for an adaptive system to be able to react adaptively can be
useful in pointing out (from a positive perspective) how some particular
existing institution (such as government funding of science) might hinder the
system’s ability to adapt to changes in its normal environment, in analyzing
from a theoretical perspective the likely success of arrangements that might
be proposed by a social theorist (or by a political demagogue), and, most
importantly, in examining the structure of existing social systems for features that may tend to be detrimental to their long-term survival prospects.49
The following list is a ﬁrst cut at a catalog of such criteria:
1. To adapt to an environment that can change in unanticipated ways, a
system must obviously be open to that environment. And further, adaptation requires that the system have the ability not only to sense signiﬁcant aspects of that environment but also to process those sensations
so that it is able to respond in ways that are conducive to its continuing
integrity and survival. The fact that we are dealing with open systems
should alert us to the very limited use of equilibrium theorizing in such
contexts – equilibrium is a characteristic of closed systems, not of open
ones. The valid use of the equilibrium concept in an open system would
necessitate dealing with a subset of the system for which (at least temporarily) outside inﬂuences could be ignored.
2. If the system is to adapt via the continual building up and updating of a
classiﬁcation of the phenomena in its environment, it is necessary that the
processes through which that classiﬁcation is maintained and updated
must be free to proceed. While the deliberate shutting off of normal
pathways may be well tolerated by the system in that it can co-opt other
pathways and even create new ones, there is a limit to how much
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manipulation can be tolerated before the adaptability of the system is
noticeably degraded.50
A corollary of the two criteria above is that, in social systems, power to
inﬂuence the actions of others must be widely distributed within the
system – not necessarily uniformly, but sufﬁciently to avoid the emergence of small groups or single individuals whose preferences and actions
dominate the responses of the system as a whole. The problem here (from
the systemic point of view) is a severe degradation of adaptability51 – the
sensory and classiﬁcatory ability of the system as a whole (geared to the
adaptability of the system) is bypassed and replaced by the sensory and
classiﬁcatory ability of an individual or a small group (geared to the
adaptability of the individual or group). This is, in effect, another way of
stating the ‘knowledge problem’ facing a central planning authority as
described by Hayek (1945).
The system’s operation must be compatible with the characteristics and
(in social systems) the motivations of its components. The components
must beneﬁt from participation in the system. Further, since the components are changed by their participation in the system (individuals in
social systems, for example, learn from their experiences of system transactions), the operation of the system must be such as to be compatible
with (and perhaps even depend on) such changes. The recognition that
individuals learn from their participation in social systems suggests the
likelihood that market participants reassess their reservation prices for
goods based on their experience of prevailing market prices. If so, the
potential for changes in preferences may require more attention than it
receives in standard economic treatments.
The classiﬁcation produced by the system must be relatively stable for it
to provide a base for the adaptive and anticipatory responses of the
system. Dynamic stabilization is achieved by negative feedback or resistance within the system to deviations from the current conﬁguration.
On the other hand, the classiﬁcation cannot be too stable, since adaptation implies change and reclassiﬁcation in the face of unexpected
environmental events. The system must be capable of internal change
driven by the effects of its sensing of stimuli from unexpected events.
For the system to have the ability to maintain itself and even grow, it
must provide an environment that not only is supportive of and beneﬁcial
to current components but also is capable of attracting new components.

It is interesting to observe how well science and markets (in the absence of
big player effects emanating from other systems) perform with respect to
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these criteria.52 Both are open systems in continual contact with their environments through a system-wide sensory capability. Both are decentralized systems with no controlling authority. Both explicitly cater to the selfinterest of all of the participants – whether an individual scientist’s motivation is truth-seeking or the building of a reputation or a secure career, and
whether an individual buyer or seller is motivated by proﬁt or personal
needs or the challenge of creating goods or making deals, his pursuit of that
end is enhanced by participation in the system. Both result in observable
side-effects stabilized by negative feedback – scientists who deviate from
accepted presumptions face considerable risk to their reputations; sellers
asking a price higher than the market price tend to lose business and buyers
insisting on a price lower than the market price tend to not get what they
want. In both cases this stabilization is not such as to preclude variation of
the side-effects in response to environmental changes – in science, the need
for contributions to be useful to other scientists imposes (more in some ﬁelds
than others) a requirement of adaptability to real circumstances driven by
the premium put on conformation with observation; in markets, the interaction between desirability and scarcity means that changes in either are
transmitted, usually very quickly, to market price. Finally, again in both
cases, these relatively stable side-effects provide general and nondiscriminatory beneﬁts which have a positive feedback effect on participation in the
system – scientiﬁc knowledge serves as a base of information from which
prospective scientists can bootstrap their individual knowledge; market
prices reduce the uncertainties of engaging in exchange by making evident
proﬁt (or happiness-enhancing) opportunities that would have otherwise
been much more difﬁcult to discern. The fact that these criteria seem to be
readily applicable to two important systems, each of which could reasonably
be judged to have contributed a great deal to the enhancement of human
welfare, suggests that the deployment of these and similar criteria could
open up a whole new domain of comparative systems analysis which might
be deployed to better understand the problems and possibilities of other
social systems – current political, legal, and monetary systems, to cite
pointed examples of systems that probably do not match the criteria for
long-term adaptability so easily.
Conceptualizing markets, science, and other social arrangements as examples of adaptive classifying systems also leads one to be highly skeptical
of the common diagnoses of actually existing markets, and especially actually existing science, in terms of ‘market failure’ to be mitigated by government intervention. First, if science is not a market, then it can hardly be
subject to market failure, for market efﬁciency, even if it were a valid
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criterion by which to assess the performance of a market outside of the
classroom, would not apply to the different institutional arrangements
found in science. Second, there is no guarantee that interventions from
government allegedly intended to make science work actually have that
effect, and in fact the preponderance of evidence – see Kealey (1996, chapter
10) – would seem to suggest that they tend to be counterproductive. Third,
there is something odd on the face of it about invoking the operations of a
system such as government that performs less well on the criteria above (one
reason being that it exhibits substantial concentration of power) than does
science itself.53 This skepticism as to the merits of ‘market failure’ analysis, it
should be emphasized, has the merit of being based on theoretical and
empirical considerations, not on ideological ones.

6. CONCLUSION
To simply claim that science is or is not a type of market, and even to back
up that claim by pointing to signiﬁcant similarities or differences between
these two social arrangements, would be an exercise of limited scientiﬁc
value. Categorization by itself is insufﬁcient; the question to be addressed is
what leverage the suggested categorization provides for explanation and
understanding. If science were claimed to be a type of market, then all of the
theory and technique developed in the study of markets could be deployed
in the study of scientiﬁc activity, and this is certainly an attractive proposition. However, for a move that has had continuous play in the literature
for over 40 years, it has proven disappointingly ineffective. While it has
served to call attention to the ubiquity of self-interest, competition, and
entrepreneurship in science, it does not appear to have been particularly
helpful in increasing understanding of the observable social structure of
science – the characteristics of the organizations, devices for cooperation
and competition, and interaction forms that make up the system of modern
science. If, on the other hand, science were claimed to be a completely
different type of arrangement, having nothing whatsoever in common with
markets, this would require an explanation for the obvious seeming commonalities. Again, there appear to be no results published that would decisively point to the efﬁcacy of this approach.
The position taken in this paper is: none of the above. Science is not a
market, but it is a close relative. In the context of the concept of the adaptive
classifying system, we have proposed the speciﬁc nature of that relationship
– science and market are different implementations of the same general type
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of structure. We have described the details of the implementation in each
case, so that the similarities and differences between these systems can be
seen to arise naturally as a result of the ways in which the same abstract
arrangement has been instantiated in different contexts. And, most importantly, we have indicated that this general approach to the study of social
systems is not merely descriptive but has the potential to bring under its
theoretical umbrella phenomena that have heretofore been treated as peripheral, to provide a theoretical foundation for exercises in comparative
systems analysis, and to contribute ideas to long-running methodological
disputes. Beyond that, we fully expect that the concept can be fruitfully
applied to the understanding of other social systems, including ﬁrms and
other organizations,54 political systems, legal systems, monetary systems,
systems of community interaction (in cities, for example), systems of public
software maintenance (such as the open-source arrangements that were implemented in the development of the Linux operating system), systems of
communication (language, for example), and even nonhuman societies such
as those of the social insects.

NOTES
1. The examination of human cognitive limitations and their implications for
economics owes much to the pioneering work of Simon (1945). See Hands (2001, esp.
pp. 151–155) for a methodologically oriented discussion.
2. The issue of funding of scientiﬁc activity is not given top billing here – not
because it is not important, but because, at this level of generality, it is a (logically)
secondary problem. The (sometimes perverse) effects of particular funding regimes
on science itself should be able to be better appreciated once the basic functioning of
the knowledge-generating activities are understood, as is illustrated by the brief
discussion in the ‘applications’ section below.
3. It’s not a republic, either – contra Polanyi (1962) – except in the loosest meaning of the word. But Polanyi, pointing to science and market as special cases of a
general phenomenon of social coordination by mutual adjustment, foreshadows the
position taken here.
4. For a clear exposition of Dasgupta and David’s work as it relates to ‘the
economics of scientiﬁc knowledge’, see Hands (2001, pp. 374–378).
5. Maslow (1966, pp. 15–16), in the context of a discussion of the difﬁculties
confronting a scientist who turns his attention to the investigation of a new domain: ‘I
suppose it is tempting, if the only tool you have is a hammer, to treat everything as if
it were a nail’. This adage is probably not original to Maslow – one occasionally sees a
very similar quote attributed to Mark Twain, but it may well be older than that.
6. This is meant neither in the sense of postulating some ‘essence’ of science nor as
an excuse for dilating about what science should be, but in the sense of attempting to
explain and understand an observable social phenomenon.
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7. This latter characteristic, treated extensively by Simon (1945, 1957), has been
characterized as ‘bounded rationality’.
8. Wible (1998, pp. 43–60) contains a short overview of some famous instances
of fraud in science. But, rather than looking at the speciﬁc institutions of negative
feedback, he analyzes the phenomenon in ‘economic’ terms, by which he means a
rational-choice model of optimal individual decision-making under uncertainty.
9. For an extended discussion on the differences (and similarities) between
markets and science, see Butos and Boettke (2002). Also, Mäki (1999) argues (on
generally different grounds to those discussed here) that free market economics does
not provide a useful basis for understanding science.
10. See Hands (2001, esp. p. 383). For example, as noted by Hands, some
sociological and anthropological literature includes such institutions as gift-giving
under the rubric of ‘exchange’. The sampling of literature in the economics of science
discussed above can be augmented by referring, in addition to Hands (2001), to Sent
(1999), Stephan (1996), and Wible (1998).
11. The quoted terms are taken from Walstad (2001). It should be pointed out,
however, that Walstad is unusual among the ‘scientiﬁc market’ authors in that he
shows a clear sensitivity to the limitations of the analogy.
12. Ziman (2002), summing up his work in a series of papers studying science in
terms of notional markets of various sorts, notes that (p. 337) ‘in spite of demonstrating
the power of economic reasoning in the analysis of certain features of institutional
mechanics, this study shows the inadvisability of trying to treat academic science as a
social formation whose properties can be characterized entirely in conventional economic terms y we need a New Economics of Science that is consistent with what
would normally be termed the noneconomic dimensions of this particular creature’.
13. Many calls for government subsidy of science, starting with that of Bush (1945),
naı̈vely specify a ‘no strings attached’ condition. Dasgupta and David (1994, p. 490),
while properly warning against the ‘destabilizing and potentially damaging [policy]
experiments which may soon be embarked upon in the earnest hope of more fully
mobilizing the respective national scientiﬁc research communities in the service of national economic security’, simply assume from the outset the necessity of government
funding. But for a comprehensive rebuttal of the claim that government subsidy or
intervention is appropriate or even helpful in science, see Kealey (1996, chapters 8, 9).
14. For a careful discussion of this ‘invisible hand’ process, see Leonard (2002).
15. In market theory, the conceptual difference between an exchange price and a
market price needs to be kept in mind; in science theory the error of failing to
recognize the conceptual difference between individual knowledge (even as expressed
in a published paper) and scientiﬁc knowledge (the outcome of the integration of
aspects of some published work into the existing framework) is a common one. Note,
however, that our distinction between ‘exchange price’ (the speciﬁc terms of exchange in a particular transaction) and ‘market price’ (the emergent general appraisal of the going price for a particular good) may cause terminological difﬁculties
for Mises scholars – Mises (1949, p. 245) deﬁnes ‘market price’ to be precisely what is
referred to here as ‘exchange price’, and talks about ‘the price structure’ (p. 338) as
the emergent outcome of the market process.
16. It should be emphasized that the term ‘classiﬁcation’ is meant here in the most
general sense. It certainly includes taxonomic categorization into well-deﬁned classes,
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but also refers to more complex discriminations, such as those that are expressed in
compact form as scientiﬁc theories.
17. Researchers in artiﬁcial intelligence – starting with Holland (1980) – have used
the term ‘learning classiﬁer systems’ to refer to their computer implementations of
systems capable of adaptation and learning. But note the difference between these
and ‘adaptive classifying systems’: they are dealing with systems whose adaptive
capability, as currently implemented, arises because its components are subject to a
form of selection, whereas we are talking about systems in which the component
interactions result, as a side effect, in a form of structural self-organization that is the
basis for the adaptive capability. Nevertheless, there are large areas of compatibility
and potential for cross-fertilization between these different approaches, especially
since agent-based computational methods would be directly applicable to the simulation of adaptive classifying systems.
18. This is an important point; it distinguishes the approach in this paper from
evolutionary social theory – as espoused, for example, by Hull (1988, Chapter 12) –
without introducing any considerations that are incompatible with evolutionary
theory.
19. For a fuller account, of which the following is a summary, see McQuade and
Butos (2005).
20. Although Hayek (1952), which in fact was an elaboration of a student paper
written around 1920, has had little direct inﬂuence on modern neuroscience, it is
largely compatible with mainstream developments from Hebb (1949) to Edelman
(1987). And although the theory of connectionism – see, for example, Rummelhart et
al. (1986) and Churchland (1992) – has proceeded from Hebb’s work without reference to Hayek, there is nothing in Hayek that would appear to be incompatible
with that development. Hayek’s theory of brain and mind is also one into which
Dennett’s (1996) elaboration of different ‘kinds of minds’ would ﬁt comfortably – as,
most interestingly, would the work of Lakoff and Johnson (1999), whose analysis of
metaphor has led to a theory of the mind in which mental categories and concepts
are unavoidably grounded in bodily experience, and shaped by our particular perceptual and motor systems.
21. This identiﬁcation of social systems (such as market and science) as ‘adaptive
classifying systems’ is completely consistent with the Hayekian characterization of
them as ‘spontaneous orders’. For example, a perusal of Butos and Koppl (2003) on
science as a spontaneous order would reveal the fundamental compatibility of the
two designations. The aim in this paper can in fact be characterized as an attempt to
inject more speciﬁcity and structure into the idea of ‘spontaneous order’.
22. This ontological thrust seems to be compatible with the ontology espoused by
Lawson (1997) which goes under the rubric of ‘critical realism’.
23. In principle, at least – and not without cost (it takes years of training before
someone can deal effectively with scientiﬁc knowledge). The recognition of this cost,
by the way, casts further doubt on the usual claim that scientiﬁc knowledge is a ‘free
good’ and therefore will be underfunded and underproduced in a private funding
regime – see Kealey (1996, pp. 228–230).
24. This is the phenomenon highlighted by Hayek (1945) in which he describes
(pp. 526–527) the price system as ‘a mechanism for communicating information y a
kind of machinery for registering change y a system of telecommunications which
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enables individual producers to watch merely the movement of a few pointers, as an
engineer might watch the hands of a few dials, in order to adjust their activities to
changes of which they may never know more than is reﬂected in the price movement’.
25. Describing these institutions as ‘framework’ is not meant to imply that they
are immune to change – indeed, they could not have and did not arrive on the scene
in their current form; they are the result of a long process of development. As Hayek
(1945, p. 528) puts it: ‘We have developed these practices and institutions by building
upon habits and institutions which have proved successful in their own sphere and
which have in turn become the foundation of the civilization we have built up.’
26. For a very interesting analysis closely connected to this general phenomenon,
see Tulloh and Miller (2002). They develop the idea of ‘abstraction boundaries’ –
packaged interfaces that promote repetitive use by simplifying interaction. Following
Lachmann (1971), they term such regularities ‘secondary institutions’ and describe
them as ‘the familiar day-to-day institutions of store fronts, standardized contracts,
and speciﬁc markets toward which people orient their actions’.
27. The abstract structures which embody the system’s classiﬁcation of its environment could quite reasonably be included as elements of the system’s map, as has
been done in McQuade and Butos (2005). The exposition here puts more emphasis
on the classiﬁcation as a separate feature, partly in order to highlight the differences
between the classiﬁcations of market and science.
28. The Austrian literature on the impossibility of rational economic calculation
under socialism, beginning with Mises (1920), although approaching the issue from a
somewhat different direction, could be read as a detailed analysis and conﬁrmation
of this claim.
29. See Benson (1989). This development was, of course, brought about via
changes within the current legal system (speciﬁcally, the Law Merchant) resulting
from inputs from merchants participating in that system.
30. For a fuller exposition, see McQuade and Butos (2005).
31. These institutions appear to have taken their current form as recently as the
late 1600s, with the advent of the Royal Society and its journal, the Philosophical
Transactions – see Merton (1973, pp. 191–203, 460–496), Hull (1988, pp. 323–324),
and McQuade and Butos (2003).
32. Characterized by Kuhn (1962) as a ‘paradigm’ in the sense of the current state
of science or of a branch of science, and by Kitcher (1993, pp. 87–89) as ‘consensus
practice’.
33. This emergence of a reputational assessment in science is the feature of the
system that makes the seeking of reputation a signiﬁcant motivating factor for the
individual scientist. For other arguments for the cogency and usefulness of modeling
scientists as self-interested reputation-seekers, see Hull (1988, pp. 281, 305–310) and
McQuade and Butos (2003). To forestall the usual objection that it is a gross oversimpliﬁcation to portray scientists as being motivated only by reputation, we quote
from that latter paper (pp. 141–142): ‘It is, without doubt, a simpliﬁcation to represent science purely in terms of the pursuit of reputation. But it is an approach
analogous to the one economists make in representing ﬁrms as proﬁt-seekers. Anyone who has ever been in business knows that the actual motivations of businessmen are much more complex than that, but it is, nonetheless, a suitable abstraction
because, whether or not proﬁt is the speciﬁc aim, the only ﬁrms that survive are those
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who do, sooner or later, make proﬁts. Similarly with scientists – the only ones who
survive as scientists are those who, sooner or later, earn some reputation.’ On the
other hand, it might be claimed that income is the actual motivating factor, but we
would point out that, in science, income is usually a byproduct of reputational
assessment.
34. See also the proposal for ‘pricing’ the paper submission and refereeing process
in Riyanto and Yetkiner (2002).
35. A possible example here is the belated recognition of the phenomenon of
continental drift.
36. This table is adapted from McQuade and Butos (2005).
37. For a full discussion of the tension between reductionism and holism in the
study of complex systems such as the brain, see Hofstadter (1979), particularly ‘Ant
Fugue’ (pp. 310–336). This excerpt, besides being a deep and informative exposition,
is a most beautiful and innovative piece of writing, combining as it does clear explanation of a difﬁcult topic, literary and scientiﬁc allusion, interesting dialog between characters with deﬁnite personalities, rhetorical ﬂourish, self-reference, and
winning humor, all packaged in a piece structured as the literary counterpart of a
Bach fugue. For good measure, it also contains a detailed description of ant colonies
as complex adaptive systems.
38. Contrast this with the picture provided by much of standard economics and,
in fact, by any social theorizing in the ‘rational choice’ style. To the extent that these
can be considered as descriptions of social systems rather than mere applications of a
particular method, they collapse the levels of abstraction down to two – or actually
one, since they treat the properties at one level as simple statistical aggregates of the
properties at the other, much as one might do in the theory of gases. This sort of
methodological individualism works only by invoking a thorough-going reductionism that ignores the complexities and causal efﬁcacies of the structural levels that
emerge between the levels of individual and system or acknowledges them only as ad
hoc constraints.
39. ‘Their Laws and Cloaths were equally/Objects of Mutability;/ y They
mended by Inconstancy/Faults, which no Prudence could foresee.’ (pp. 68–69). See
also Hayek (1978, pp. 249–266) and Bianchi (1994). For a masterpiece of academic
put-down (set amongst a long, unfriendly, and surprisingly unperceptive commentary), see Smith’s (1790, pp. 308–314) comments on Mandeville’s ‘coarse and rustic
eloquence’ which ‘could never y have occasioned so general an alarm had it not in
some respects bordered on the truth’.
40. In markets, the ‘vice’ of private monopoly is a positive factor in economic
expansion – see Schumpeter (1950). And according to Hull (1988, p. 32), ‘some of the
behavior that appears to be the most improper actually facilitates the manifest goals
of science y the existence and ultimate rationality of science can be explained in
terms of bias, jealousy, and irrationality’.
41. According to Cheung (1975), ‘since the go-between had to walk about in
searching and negotiating the contract, payment for his help was politely viewed as
compensation to repair his shoes’.
42. See, for example, Mises (1949, pp. 762–764) and Ikeda (1997).
43. Empirical analyses in this area are to be found in Koppl (2002). See also
Machlup’s (1936) suggestive essay. For a similar treatment from the adaptive systems
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perspective, of which the following is a paraphrase, see Butos and McQuade (2002,
pp. 125–126).
44. The following explanation is largely taken from McQuade and Butos (2003,
pp. 142–143).
45. As Merton (1973, p. 443) puts it: ‘ y eminent scientists get disproportionately
great credit for their contributions to science while relatively unknown scientists tend
to get disproportionately little credit for comparable contributions’. He has named
the phenomenon ‘the Matthew effect’, alluding to a famous biblical passage. This
ﬂair for description and naming probably overemphasizes the effect, however – a
study that puts the issue more in perspective is that of Johnson (1997), who ﬁnds that
prior reputation (measured as the number of citations per article in the past ﬁve years
– self-citations not counted) has a ‘signiﬁcant but small’ effect in generating citations
to later articles.
46. This is an elaboration of a compatible discussion in McQuade and Butos
(2005).
47. Unexpected support for this claim comes from the perverse effect of government funding of academic science in Britain, which appears (contrary to stated
intent) to have actually reduced the amount of basic research relative to applied
research by requiring ‘relevance’ in their funded projects. See Kealey (1996, p. 322).
48. In the U.S., the private sector contributed about 90% of basic science funding
in 1940, but by the mid-1980s the government’s share had risen dramatically to about
two-thirds – see Kealey (1996, pp. 158–161). In total R&D spending, government
sources dominated in the 1950s and 1960s but have been overtaken since the 1980s by
the continuing steady increase in funding from private sources. Interestingly, as
Kealey (1996, pp. 162, 320–321) points out, the enormous increase in government
funding of basic science since 1940 appears to have made no discernable effect on the
trend of GDP per capita, i.e., on an (admittedly rough) measure of the general
economic well-being of the citizens who paid for it, casting doubt on the common
claim that generous funding of academic science is a sure path to national wealth.
49. Hayek (1973, p. 100) has noted this latter concern, pointing out, for example ,
that ‘law as we know it could never have fully developed without such efforts of
judges, or even the occasional intervention of a legislator to extricate it from the dead
ends into which the gradual evolution may lead it’.
50. There is no doubt that, in order to sharpen these diagnostic tools beyond their
current blunt state, we will need to pay a lot more attention to pinning down concepts such as ‘manipulation’, ‘degradation’, ‘stability’, and even ‘adaptiveness’ itself.
51. When we cite ‘adaptability’ as a characteristic of a social system, we are not
seeking to somehow justify that system’s operation according to some normative
standard. We are simply making a pattern prediction – that, given the way we think
social systems actually work, some arrangements will be able to adapt to unexpected
environmental changes better than others. We do not say that this is a good thing or a
bad thing; we just say it is. There is no doubt that hierarchical and coercive arrangements can persist for extended lengths of time or that centrally planned and
controlled economies can succeed at producing a very limited number of things very
well. Such arrangements can persist as long as their environment does not change in
such a way as to induce critical stress. But ‘corrupting inﬂuences’ such as Pepsi, blue
jeans, rock music, and internet access are rationally feared by the commissars of such
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arrangements precisely because they are environmental inputs capable of stimulating
new transactions and inducing further inputs that put great stress on the existing map.
52. Since, in excluding big player effects, we have abstracted from actually existing
systems, what follows is of necessity casual empiricism ﬁltered through a theoretical lens.
53. This concern, admittedly insufﬁciently researched and therefore largely speculative at this point, would apply to government interaction with markets as well,
and if valid would render ‘policy prescription’ a much more perilous undertaking
than it is currently conceived to be.
54. The idea that a business organization has a ‘mind’ or is usefully viewed as a
‘learning system’ has recently had much play in the management literature – see, for
example, Fulmer (2000). Unfortunately, this literature is of limited scientiﬁc value in
that it seems to be overly dependent on superﬁcial treatments of currently popular
scientiﬁc ideas encapsulated in interesting-sounding buzz phrases such as ‘systems on
the edge of chaos’, the ‘uncertainty principle’, the ‘cognitive dimension’, and the
‘chaotic and uncertain world of the 21st century’. But there is serious work in the
sociology of organizations, Sandelands and Stabelin (1987) in particular, that independently anticipates in part the general approach of this paper and adds credence
to our expectation that this approach might have quite wide applicability.
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HAYEK’S THEORY OF
KNOWLEDGE AND BEHAVIOURAL
FINANCE
Alfons Cortés and Salvatore Rizzello
INTRODUCTION
All through last century, the Austrian School of Economics introduced a
series of original and interesting ideas into social sciences, which are still
fruitful for contemporary research. We are not referring only to the ideas
that are particularly relevant in economics, such as marginal utility, competition, market, entrepreneur, time irreversibility, information, risk,
uncertainty, economic cycle, money, theory of capital, public choice, to
mention only the most relevant ones. What we have in mind is ideas relevant
for all social sciences: methodological subjectivism, apriorism, human
knowledge, human action, decision making, praxeology, human freedom,
evolution, nature and role of institutions. The ideas expressed by the authors
belonging to this school are often so heterogeneous, that they are rather a
composite collection of ideas than a single consistent corpus. Nevertheless, a
few common aspects characterize the school as a whole.
In this chapter we will examine one of the major aspects in detail. It has a
paradigmatic value for the comprehension of the Austrian approach to social sciences, and, therefore, its relevance goes beyond economic sciences. It
consists in the strict connection between human mind and human decisions,
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a concept that has been already dealt with in literature and is here discussed
with reference to investment decisions and ﬁnancial decisions in general.
Behavioural ﬁnance (an original approach, aiming at explaining ﬁnancial
decisions in new terms) is today one of the most fruitful branches of
behavioural economics, and in some respects of cognitive economics.1 Nevertheless a systematic study of the Austrian matrix of its foundations has not
been carried out yet.
After the cognitive revolution (Gardner, 1985), behavioural economics has
developed within economic science. The basic idea is that the view on human behaviour developed by cognitive psychology should be considered
fundamental in economics, as it gives a realistic explanation of economic
decisions, the solution of problems connected with them, the nature, dynamics and evolution of organizations and institutions. Just like psychology, neurobiology and philosophy, the microfoundations of behavioural
economics lie in the comprehension of human mental activities. Behavioural
economics’ models are based on the concepts developed by these disciplines,
which confute the idea (supported by the orthodox economic theory) of a
discontinuity between the normative science of decision making and the
psychology of decision making.
With few but fundamental differences with behavioural economics, cognitive economics emerged more recently as a branch of the study of decision
making. The most relevant differences between these two analogous approaches mainly consist in the fact that cognitive economics considers as
crucial the understanding of the process of generation of human knowledge.
It emerges from very complex mechanisms, often tacit and linked to the
institutional dimension, to the personal history of the individuals and to the
processes of social interaction, in an evolutionary context.
In the wake of the advances in cognitive sciences – which were made
thanks to the contribution of a number of economists, including H. Simon –
cognitive economics proposes new, more realistic foundations for economic
actions: agents are characterized by bounded rationality and limited knowledge, they follow imperfect rules and procedures, with the aim of reaching
satisfactory outcomes that depend on personal levels of aspiration, in a
continuous feedback with the organizational and institutional dimension
(rather than conﬁned to the market), and they exist in a historical irreversible time (rather than the logical time used in mainstream models). With a
view to the recent advances, it is necessary to underline that this approach to
economics draws also on another matrix, the Austrian school of economics
and, in particular, on the research carried out by ﬁrst of all by the founder
Carl Menger, who stressed the link between human mind and institutions
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and by his follower F. von Hayek, who highlighted the role of tacit personal
knowledge in decision-making processes and the strict connection existing
between mental structure and the nature and role of institutions (Hayek,
1963, 1967).2
The most recent advances in the cognitive approach to economics have
developed into new lines of research: neuroeconomics, founded by the Nobel
Prize winner Vernon Smith, dealing with the neural mechanisms responsible
for human behaviour and connected with economic problems; experimental
and cognitive economics, based on the works by Maurice Allais in the 1950s,
and the more recent works by D. Kahneman (consisting in laboratory research into the processes of individual and organizational learning and the
processes of coordination in conditions of uncertainty and limited knowledge, taking into account also the role played by emotions); behavioural
ﬁnance, dealing with agents’ behaviour on ﬁnancial markets in a psychological perspective.
Behavioural ﬁnance, in particular, rejects the hypothesis of efﬁcient markets, and it applies the outcomes reached by cognitive sciences to ﬁnance,
with speciﬁc reference to anomalies, inefﬁciencies, and behavioural biases.
In spite of the traditional assumption of efﬁcient markets, ﬁnancial investors are not perfectly rational, as their decisions depend on cognitive
shortcuts, on emotive aspects, on their capacity to represent to themselves
the contest they are operating within, on future expectations. All these factors depend, in turn, on their capacity to perceive external data correctly, to
interpret them, and to operate accordingly. Therefore, in spite of the assumptions of the mainstream approach, ﬁnancial investors are characterized
by limited information and bounded rationality, and – as we will see in
detail–their actions follow complex and mostly unconscious and imperfect
decision-making mechanisms. As a consequence, their decisions often cause
errors in individual investment choices, ‘‘contagion’’ effects, and generally
lead to market inefﬁciencies. The basic assumption in this chapter is that all
these factors might be better understood if we correlated them to cognitive
economics and to the Austrian tradition, particularly to Hayek’s theory of
knowledge. We hope to demonstrate that many typical elements in the
foundations of behavioural ﬁnance can be found in that theory, with interesting implications that will be discussed below.
Among the very interesting contributions offered by the Austrian School,
the analysis of the decision-making processes connected with human cognitive mechanisms is certainly one of the most relevant. This is not only due
to the originality of this approach, but, as mentioned above, also to its still
fruitful ideas.3
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Another crucial lesson of the Austrian school is that, in order to understand decision-making mechanisms, we need to examine them within their
institutional context. More precisely, decision making and institutional
dimension are directly connected by the cognitive processes underlying the
creation of human knowledge. Therefore, an analysis of the decision-making processes occurring in a ﬁnancial ambit should not only include the
connections with the neurobiological mechanisms underlying choices, but
also the context characterized by social norms inﬂuencing those processes
and whose nature and evolution are in turn inﬂuenced by them, through a
feedback mechanism.
Also in this case, Hayek is our major reference. Drawing on Carl Menger’s lesson, Hayek maintains that social norms and institutions emerge
spontaneously from individuals’ free actions, and that they evolve through a
social selection mechanism; this is a very delicate, though imperfect, mechanism, deﬁned by Hayek as ‘‘cultural selection’’ and it should be defended
and preserved from any form of planned change.
To summarize, Hayek believes that nature, role, and evolution of social
norms and institutions are strictly connected with the limits and characteristics of human mind, as well as with the interrelation of each human mind
with the others (Hayek, 1963).
Thus, Hayek’s merit is disclosing and clarifying the neurocognitive
dimension of a phenomenon Menger was intuitively aware of, when it carried out that the nature of tacit and explicit rules of conduct and institutions
was strictly connected to the characteristics of human mind (Menger, 1883).
In order to illustrate this complex theory explaining nature and evolution of
social norms and institutions, we may divide its qualifying points into two
categories: the endogenous level and the exogenous level of the individual
cognitive processes. This is an arbitrary classiﬁcation indeed, and its only
aim is explaining this theory, as the two dimensions are not separated: they
are strictly interconnected and inﬂuence each other.
The endogenous level includes all the elements characterizing human
mind: neurobiological dimension, perception, personal knowledge, and
feedback. At an exogenous level, we ﬁnd: interrelation, cultural selection,
and feedback. The presence of feedback at both levels underlines its relevance, and we might now introduce the concept of internal and external
feedback (though we are aware that this is an improper use of these
expressions). The ‘internal feedback’ is to a spontaneous retroactive mechanism between already existing individual cognitive categories, which can
give signiﬁcance to new stimuli. The ‘external feedback’ is an often supraconscious mechanism, through which the ontogenetic and the phylogenetic
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dimensions of personal knowledge are assessed and compared. Though we
will examine these concepts in detail below, it is important to dispel any
misunderstanding immediately. This process cannot be subdivided into
(distinct and separate) phases, both in its theoretical–analytical dimension,
and in the empirical dimension consisting in the direct observation of such
phenomena. The framework of this complex relationship will gradually
emerge as we illustrate it: in Section 1 we will brieﬂy discuss the relation
between decision making, human perception, human knowledge, and nature
and role of institutions; Section 2 is devoted to the relevance of Hayek’s
theory of knowledge for ﬁnancial decision making; in Section 3 we will
discuss the path-dependent dimension of this mechanism; the implications
for the ﬁnance world are taken up in Section 4. The last section brieﬂy offers
a general view of the subject and a few concluding remarks.

1. HAYEK’S THEORY OF KNOWLEDGE: MIND,
ACTION, AND AN INSTITUTIONAL DIMENSION FOR
DECISION MAKING
All through his varied research activity as a social scientist, Hayek never
forgot the neurocognitive nature of human actions.4 In as few words as
possible, we can say that for Hayek there is a circular continuum between
human perception, creation and use of personal knowledge, human action
(decisions), inﬂuence on social reality, and feedback on human perceptual
abilities.
Since their birth, individuals are endowed with a system of cognitive
maps, allowing them to perceive and give signiﬁcance to external stimuli of
any kind. These innate cognitive maps are strongly characterized by the
genetic imprinting of one’s parents, which has a double nature: biological
and cultural, and it undergoes a selection carried out by evolutionary
mechanisms (the biological selection being slower than the cultural one).
Innate cognitive maps are characterized by this double nature, and tend to
assimilate the external stimuli according to their own classifying principles.
As early as at this phase of individual life, an external stimulus cannot be
perceived, unless it is related to something ‘‘already known’’ and interpreted
(Hayek, 1952).
Let us analyse these early phases more in depth, as they contain extremely
interesting elements. First of all, innate cognitive maps are inﬂuenced by
the socio-cultural context. Moreover, everything we perceive need to be
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connected to something whose meaning we already know. If we cannot
connect an external stimulus with something we already know, we cannot
come to know it, or even perceive it.
In this phase, the internal feedback mechanism we described in the
introduction is quite evident. The retroaction is twofold: if a stimulus cannot
be immediately classiﬁed in the (pre)existing neurocognitive maps, it will
draw our attention again, until a way of classifying it is found; besides, that
particular stimulus produces a speciﬁc synaptic predisposition among the
involved neurons, so that they will react more rapidly when they come
across that stimulus again.
Another relevant aspect of the double nature of neurocognitive maps is that,
on the one hand, they have a ‘‘neurognostic’’5 conservative matrix (to classify
the new stimuli, they connect them to what they already know, thus imposing
their own order in the process of classiﬁcation and comprehension of the
external world); on the other hand, they also have an elastic matrix, (consisting
in their exaptation6 capacity, i.e. the capacity to use pre-existing neurocognitive categories to perceive new stimuli) (Hayek, 1952; Rizzello, 2003).
Once a new stimulus is classiﬁed and therefore perceived through this
double mechanism of neurognosis and exaptation, it will create a ‘‘routine’’
between the synapses, whose cytoarchitecture will be reproduced every time
that stimulus is received again. The more frequent the stimulus, the more
consolidated the synapses and, as a consequence, the neurocognitive
categories in charge of that perception.
These perceptual categories at the basis of our capacity to build personal
knowledge are not completely inelastic. On the contrary, they evolve slowly,
according to the exaptation in the perception of new stimuli, which gradually change them idiosyncratically in each individual. After the birth, this
evolutionary process mostly depends on personal experience, which is
strictly connected with the cultural environment. All stimuli–both the ones
today appearing to us foreseeable and perceived metaconsciously (Hayek,
1952, pp. 111, 138), and those which today draw all our attention–must have
been, at least once, ‘‘new’’ and, as such, they must have been classiﬁed by
means of the above-mentioned neurognosis and expatation mechanism.
Personal knowledge is the outcome of this complex mechanism, which has
a neurobiological matrix, but is also deeply inﬂuenced by the cultural
context. What elements allow an already perceived, classiﬁed and known
external stimulus to become routinized and accepted as valid (that is to say
that it will be used in the future and strictly connected to a speciﬁc action)?
The answer is not as foreseeable and banal as it might appear at ﬁrst. If
an action is successful, that perception will be considered effective and
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therefore will be routinized; otherwise that stimulus will be re-assessed and
examined more closely. It will be probably re-classiﬁed and therefore it will
correspond to a new action. This mechanism goes on until the outcome is
considered correct and satisfactory.
We reached another critical point in our analysis. What exactly determines what is ‘‘right’’ and what is ‘‘wrong’’, in a world where everything is
based, as we said, on imperfect and random perceptual mechanisms (genetic
aspects and personal experience)? What determines the levels of satisfaction?
And, all things considered, what determines the success or the failure of an
action? We will try to ﬁnd the solution to this critical point in the third
section of this chapter. But, beforehand, we need to analyse the social interrelations and the cultural selection mechanism (Hayek, 1973, 1988, pp.
23–24).
When dealing with the problem from the viewpoint of interrelations, it is
necessary to start from the basic elements characterizing human action.
Every individual acts on the basis of the neurocognitive mechanisms we
described above. In his/her action he/she is confronted with an environment
that is perceived, in a sense created, at a personal level. Nevertheless, that
environment is ﬁrst of all characterized (as far as our analysis is concerned)
by the presence of other individuals, their actions, and the meaning attributed to them.
Thus, the social dimension consists in imperfect agents, with cognitive and
computational limits, acting according to interpretative categories responding to two counterbalancing forces, neurognosis and exaptation, each of
them always trying to preserve its mental order or to adjust it when interpreting external phenomena. Apparently, this is the description of a kind of
social anarchy. On the contrary, in this dimension social order prevails and
inter-individual communication is extremely important. Now, how can we
explain that individuals who perceive external stimuli differently, classify
them according to personal and idiosyncratic experience, and act freely in an
attempt to pursue their own interests contribute to give rise to social order
spontaneously?
To answer this question it is necessary to say that we should deﬁne the
relationship ‘‘interpersonal’’ rather than ‘‘inter-individual’’. The difference
is subtle but important. It is a mistake to think that the Austrian – and
Hayekian in particular–matrix of the analysis of complex social phenomena
is based on methodological individualism. In fact, it is based on methodological subjectivism, which considers the social agent in a constant relation
of tacit and explicit communication with other agents, with social norms
and institutions playing the role of intermediaries.7
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This ‘‘cultural and interpersonal’’ matrix can be found in Hayek’s intuitions concerning the nature of perceptual pre-natal categories. Such categories make us inclined to learn those elements that are closer to our
culture (our mother tongue, for example) more easily, and to adjust more
easily to the social norms that are typical of our culture.
To summarize, this is the cultural selection mechanism from Hayek’s
point of view: each individual’s free behaviour leads him/her to gradually
realize that it is of advantage to him/her to observe the common rules shared
by the group, and this gives rise to interpersonal relations. Which social (and
therefore cultural) behavioural rules emerge? Which ones are, on the
contrary, negatively selected? Hayek’s answer is simple: the ones that proved
to be more appropriate for the group (Hayek, 1979). Still, it is important to
remember that the group is made up of individuals, who have selected
external phenomena on their own, according to the neurocognitive mechanisms described. It is easy to imagine that the interpersonal relations
emerged because individuals were interested in sharing common elements
that made communication easier, and this turned individual perception into
shared mental models, which has then become a distinctive element meaning
‘‘I belong to that group’’. During the process through which this mechanism
becomes established, the individual learning mechanism is likely to change,
so as to acquire the characteristics of social learning. The result is a process
of mutual social advantage, by means of adjustments to social rules and of
knowledge-sharing through communication. The observance of social
norms is in turn of advantage to the evolution of the individual (and the
group). Observing the culturally selected rules has therefore become a way
of simplifying the context in which each individual uses his/her limited cognitive capacities. Identiﬁcation and knowledge-sharing are therefore a
means through which a number of choices are standardized, with an interpersonal, rather than individualist matrix.
As you can see (tacit, explicit or codiﬁed), social norms and behavioural
rules, emerge from free actions, which are in turn based on speciﬁc neurocognitive mechanisms; when those norms and rules become established, they
inﬂuence, in turn, the mechanism they emerged from. The feedback mechanism is here quite evident.
Social norms become established by affecting individual perceptual mechanisms, that is to say the individual capacity to perceive, assess, and give
signiﬁcance. Also learning mechanisms become social. As excellently explained by Albert Bandura, this is a mechanism of social cognitive learning:
human mind has an inclination to build its own reality (the agents’ knowledge) on the basis of information gathered through a selection that is deeply
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inﬂuenced by the social context. Cognitive activities change with the passing
of time, inﬂuenced by personal experience, and these changes allow individuals to adopt (spontaneously) the already existing cultural and social
representations (Bandura, 1977, 1986).
In conclusion, the process of feedback between mental processes and
nature of norms and institutions is clearly characterized by mutual inﬂuence, and it is at the basis of human decision-making processes. Behavioural
norms emerge as a result of the limits and the neurocognitive characteristics
of human mind, and they, in turn, affect the way how the individual perceives, comes to know and behaves in the external world.

2. THE RELEVANCE OF HAYEK’S THEORY OF
KNOWLEDGE FOR FINANCIAL MARKETS
Surprisingly, ﬁnancial market theorists have hardly acknowledged Hayek’s
theories of knowledge, including acquisition and dispersion of knowledge.
They have preferred to dwell in their theories of information. Knowledge
had no part to play in their dealing with information. In order to maintain
their pretense of being able to model human agency in ﬁnancial markets,
they have preferred to ignore Hayek’s works and pretend that agents’
knowledge is static. The reason probably is that Hayek was well ahead of his
time: ‘‘It is truly amazing that, with much less neuroscientiﬁc knowledge
available, Hayek’s model comes closer, in some respects, to being neurophysiologically veriﬁable than those models developed 50 to 60 years after
his’’ (Fuster, 1995). Three contributions of Hayek for economic thought
stand out for the ﬁnancial markets: ‘‘The Use of Knowledge in Society
(Hayek, 1945), in which he outlined the relevance of the price system for the
coordination of an individual’s decisions with the evolution of a market, The
Sensory Order (Hayek, 1952) in which he explains the neurobiological basis
of cognition, of which Joaquin Fuster says that ‘‘The main reasons for
dwelling y on Hayek’s model is simply that it has certain properties, absent
from most others, that conform exceptionally well to recent neurobiological
evidence on memory and that make it particularly suited to the current
discourse’’ (Fuster, 1995). And ﬁnally, the red thread of Hayek’s thinking to
be found in his work about the spontaneous emergence of order in all
complex, self referential systems.
Modern brain research, behavioural ﬁnance and Hayek’s theory of
acquisition, use and dispersion of knowledge together with his theory of
spontaneous order form the basis of a ﬁnancial market theory that is
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recognizably part of real world ﬁnance. On its bottom lies a concept of
rationality that differs signiﬁcantly from the neoclassical paradigm of rationality. Not only reason, but intellect and feelings as well are functions of
the human brain. Intellect can be equated with expert knowledge. ‘‘Intellectual functions can be assigned primarily to the dorsolateral prefrontal
cortex. This part of the brain is concerned with an understanding of the
situation in which action is equalled y with planned and context-based behaviour y and with the development of objectives’’ (Roth, 2003, p. 156).
Reason, on the other hand, is primarily a function of the lower frontal lobe
above the eyes, the orbitofrontal cortex. This part of the cerebral cortex
reviews the longer-term consequences of our actions and correspondingly
steers their adaptation in line with social expectations’’ (Roth, 2003, p. 156).
The limbic system is responsible for, among other things, controlling feelings. ‘‘The limbic system has the ﬁrst and the last word against the rational
cortical system. The former in connection with the formation of our wishes
and objectives, the latter with the decision as to whether that which reason
and intellect have contrived should be done now and in a certain way as
opposed to in a different way.’’ (Roth, 2003, p. 162)
Individuals employ intellect, reason and feelings. Because of the way in
which the human brain is constructed, there’s no such thing as homo
oeconomicus, who employs only his intellect and makes all decisions
correctly in the sense of the economic rationality paradigm. The question
concerning the type of rationality permitted by our brain functions can be
answered as follows: ‘‘Rationality is imbedded in the affective-emotional
infrastructure of behaviour, the limbic system decides to what extent intellect and reason are employed. The most important consideration in human
decision-making and action is not how to optimise cost/beneﬁt ratios, but
how to maintain an emotional state in the person performing the action that
is as stable as possible and free of contradiction within itself.’’ (Roth, 2003,
p. 164).
Behavioural ﬁnance has highlighted the problem of conventional ﬁnancial
theory, however, ‘‘psychological theories of intuitive thinking cannot match
the elegance and precision of formal normative models of belief and choice,
but this is just another way of saying that rational models are psychologically unrealistic’’ (Kahneman, 2003). Behavioural Finance does not propose any real-world solutions for ﬁnancials market agents. However, it is
broadly compatible with Friedrich von Hayek’s theory of knowledge,
although Hayek goes much further in the development of a physicalistically
grounded psychology than behavioural ﬁnance has yet to do. Hayekian
thinking in this regard was taken up again and pursued further in the 1990s
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by leading brain researchers. The advantage of combining modern research
from behavioural ﬁnance with the Austrian school of economics, and in
particular with Hayek’s theory of knowledge, lies in the fact that in a complex self referential system like the ﬁnancial markets, there are two levels
that have to be analysed: ﬁrst, ‘‘ y the fundamental and dedicated focus of
subjectivism (that) is on the neural and cognitive process of active human
subjects that mediate in giving meaning to external physical objects y ’’
(Oakley, 1999, p. 2) and secondly, because agents do not operate as isolated
atomistic individuals, it is necessary to pose the question: ‘‘what role does
the external situational environment play in directing and shaping human
action, and thus in determining the ontology of economic phenomena?’’
(Oakley, 1999, p. 4).
The ﬁnancial markets differ from other market segments by a much
higher intensity of communication. Both, tradition and capital market law
ensure that they are public events par excellence. This characteristic has a
relevant inﬂuence on the emotional state of market agents.
The other major distinction is in the way in which supply and demand
interact. While on the goods market supply follows demand, on the ﬁnancial
markets there is no linear relationship between increases and decreases in
supply and demand. On the contrary: when demand rises, supply may decline, because the holders of securities speculate on higher prices as a result
of the perceptible increase in demand and thus do not sell on the market.
The supply of equities e.g. on the stock market generally does not rise
signiﬁcantly as a result of capital increases and IPOs until the late stage of a
bull market. Conversely, supply does not decline following share buybacks,
etc. until a major bear market approaches its end. This generates positive
feedback loops, i.e. self-referential processes that lead to prices that can be
explained neither by companies’ fundamentals nor by macroeconomic data.
Again, a signiﬁcant exogenous inﬂuence on the emotional state of market
participants can be observed.
On the face of it, the trading process on the securities markets involves
securities, but in truth it is expectations that are being traded. Basically
speaking, expectations are nothing other than more or less justiﬁed fantasies
about the future.
Market players have provided two different ways of accessing the fantasy
world of the future security prices. One leads via computational models that
primarily use a series of corporate and economic data from the past to
generate a forecast for macro- and corporate data. This is a function of
intellect. However, despite the clearly deﬁned task, even this intellectual
function is emotionally inﬂuenced. In connection with exactly this task,

98
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behavioural ﬁnance studies have revealed types of systematically incorrect
behaviour that have been explained with various heuristics.
The other is of a socio-economic nature and refers to the inﬂuence that
the outcome of the actions of all agents will have on all other agents. The
question: what will the others do? is relevant in all areas in which the actions
of others have a decisive inﬂuence on the success of one’s own. The task is to
develop an expectation-formulating and information-processing theory to
devise the statistically relevant agent that will replace the outdated homo
oeconomicus of ﬁnancial theory. The alternative could be named homo
cognitans/adaptans, based on the ﬁndings of behavioural ﬁnance, the Austrian School, mainly F.A. Hayek, and brain research. This is the picture of a
type of person who forms subjective-rational expectations and learns in a
path-dependent manner under a regime of uncertainty and time pressure.8

3. PATH-DEPENDENCE AND DECISIONS
Before discussing the issue of path-dependent learning, we will examine this
concept and explain the new terms we are introducing. Those who are
familiar with the literature on path-dependence, know that it is usually
applied to economics of innovation (David, 1985; Arthur, 1989). Nevertheless, this analytical category has been recently extended also to individual
decision-making processes (Rizzello, 1997) and to institutional decisionmaking processes (North, 1990; Denzau–North, 1994; Rizzello–Turvani,
2000, 2002).
Let us start from Herbert Simon’s contribution to the theory of organization. According to the major representative of the Carnegie School,
decision-making processes of individuals, organizations, and teams are carried out by processing heuristics and routines, and assessing the outcomes
according to the levels of aspiration emerging from the individuals’ capacity
to picture their environment to themselves, and from their already acquired
experience. A satisfactory outcome – which depends on the feedback with
the external environment – will reinforce the decision-making processes that
have been carried out; an unsatisfactory outcome will leave the searching
process open, and this might imply a change in the levels of aspiration (for a
detailed account of the subject, see Rizzello, 1999).
Which decision-making path will an individual choose among all the
possible ones? The question is crucial, because if we answer that this is a
random choice, we should explain how it is possible that social order is the
result of random behaviour.
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An interesting answer might be that these decision-making processes are
carried out in path-dependent terms, thus accepting the general view that a
state of the world can be explained only by analysing the process leading to it.
But, as explained above, Hayek underlined that these mechanisms are
directly connected to the neurobiological human processes underlying the
production of knowledge (Rizzello, 2004). That is to say that decisionmaking paths and their outcomes are highly dependent on the psychoneurobiological characteristics of a subject and on his/her own previous
experience. These two mechanisms operate both in the processes of perception and representation of a problematic situation, and in the assessment of
the outcomes. Moreover, previous satisfactory choices reinforce the paths
followed, both in neurobiological terms – capacity to identify external
stimuli and to attribute a speciﬁc meaning to them, among the many possible ones–and in terms of experience.
In the ‘classic’ literature on path-dependence, the outcome of dynamic
processes is always a lock-in situation, which is sometimes deﬁned as
suboptimal multiple equilibrium. One of the classic examples is proposed by
Arthur (1988), who shows that the competition among technologies can be
considered as a self-enforcing and reinforcing mechanism that might result
in a lock-in situation, with no guarantee that it is an optimal status.
Though the literature on path dependence has been developing for the last
few years, there still is an important open problem: it consists in understanding how a system, after reaching a lock-in situation, can get out of it. If
we extend path-dependent analyses to an individual and institutional level,
we gain new, interesting perspectives, which can explain the path-dependent
dynamics heading towards lock-in situations, as well as the way how a
decision maker or a system may get out of a trapping situation and start on
a new path (Egidi, 2003).
Moreover, when we take into consideration the nature of the processes of
environmental representation and of individual framing, as well as the nature
of the levels of aspiration, we realize that Hayek himself indirectly proposes a
path-dependent model: according to Hayek, the procedures developed by
decision makers are highly dependent on their capacity to represent to themselves the problematic situation and the possible alternative solutions. They
both depend on mental structures, whose conformation depends, in turn, on
the idiosyncratic individual experience. In other words, these mental processes are highly dependent on the subjects’ psycho-neurobiological conformation and on their experience paths. Moreover, by supplementing Hayek’s
theory of knowledge with Simon’s idea of routine production, we understand
that the outcome of a satisfactory or unsatisfactory decision-making process
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depends, in turn, on the levels of aspiration, which are the result of the
subject’s endogenous processes: the easier the attainment of satisfaction of the
levels of aspiration, the higher they tend to rise.
By extending path-dependent analyses to the individual cognitive dimension, we understand what kind of path decision makers choose among the
many available paths, and the reason why they sometimes fall into
‘‘cognitive traps’’ (Egidi, 2000). A number of experiments (see, among the
ﬁrst, Egidi & Narduzzo, 1997; Cohen & Bacdayan, 1991) demonstrated that
a re-representation of a problem is so energy-consuming, that subjects tend
to make a mental representation stable even when it is not optimal.
Other works (Egidi, 2000; Egidi, 2003; Marlengo, 2003) demonstrated
that during decision-making processes concerning puzzles, subjects converge
at stable results which do not consist in lock-in situations, and this might
allow to develop a new dynamic model, explaining in detail the processes of
change and the convergence at stable but adjustable solutions.
Finally, the fact that the perception of external stimuli reinforces human
mind’s interpretative categories suggests us a new possible line of research,
as path-dependent mechanisms might consist in a resistance to change
rather than in a simple inﬂuence of the ‘already covered path’ in the development of an organism. As stressed in Section 1, this idea is supported by
Laughlin (1996, p. 365), who underlines that the main feature of our brain is
its capacity to evolve in a self-regulating way, by exploring its own world
actively with a certain degree of elasticity, and by imposing its relatively
conservative order to new experiences (Rizzello, 2004).
Cognitive activities are carried out by complementary learning mechanisms. The ﬁrst mechanism consists in the perception of external stimuli,
spontaneously interpreted and classiﬁed by the mind according to its innate
mental structures and to its previous classiﬁcation of external stimuli. The
second one is connected to the social dimension of reinforcement learning,
deﬁned by Bandura ‘‘vicarious learning’’. These complementary learning
mechanisms bring about a standardization of human behaviour and the
emergence of social institutions and rules (Rizzello, 2003), in the perspective
outlined by Hayek: the relevance of differentiated learning processes for the
comprehension of economic and institutional processes in implicitly pathdependent terms.
Let us conclude this section with a few considerations on the concept of
error and bias. In a perfect mechanism, such as the one assumed in the decision-making theory of the mainstream approach, it is quite easy to spot
wrong behaviour: it is the one deviating from the optimizing behaviour. But in
the reality assumed by cognitive economics the outcome of a decision-making
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process is indeﬁnite, and it is impossible to predict it exactly, since the outcome
of an agent’s action depends not only on his/her capacity to interpret and
represent to him/herself the external environment, but also on the interrelation
with many other agents, who, in turn, interpret the external information on the
basis of path-dependent dynamics. We can only assume that the action will
follow expectations that are shaped in path-dependent terms. From this point
of view, an error or bias can be spotted only ex-post, and it is directly connected to human decision-making processes, based on the neurobiological
mechanisms through which human knowledge is built, and which, in turn,
characterize the (imperfect) nature of institutions.

4. IMPLICATIONS FOR FINANCE
Every formation of expectations starts with a stimulating event. In ﬁnance
this takes the form of public communication regarding the economy, companies, law, politics, society, and prices themselves. Price shocks and longerterm trends inﬂuence perception and thus represent a stimulating event per se.
Following the perception of this stimulating event, the brains of the individual participants undergo an initial encoding process that helps them to categorize the event by calling up organized knowledge from their memory. In a
next step, the organized knowledge in the memory is retrieved in order to
formulate expectations and initiate any behavioural reactions based on these
expectations. The memory is structured on several levels, of which two are
relevant to the standardization of human information processing: semantic
and autobiographical memory. The former saves the knowledge acquired,
and the latter personal experiences. Interaction between the two is uncontrollable in decisions made under time pressure and a regime of uncertainty. It
is also extremely difﬁcult to control the way in which the semantic memory is
inﬂuenced by the autobiographical one over the course of time.
Studies of the interaction between information and share-price reaction
show that this interaction is the exact opposite of what would be assumed by
the theory of information-efﬁcient markets based on the homo-oeconomicus
approach.9
This is because not information, but merely data in an objective form are
provided. Data do not become information until combined with the knowledge of the market participants. Knowledge is used to interpret relevant
events on two levels: as information about the real underlying factors (a
function of intellect) and as information about their inﬂuence on market
players (a function of reason). The term information is thus problematic in
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that the substance of news ﬂow in the ﬁnancial markets cannot be determined objectively because it is dependent on both the reservoir of knowledge (intellect) and interpersonal dynamics between market players
(emotions).
What is more, there is a high degree of interdependence between past
experience and future expectations in every environment that is characterized by uncertainty and change. The past thus inﬂuences not only the interpretation, but also the selection of current data. This is further intensiﬁed
by the time pressure imposed on decisions that only later turn out to have
been either correct or incorrect. What is more, one’s own success does not
have a linear relationship with the application of the economic rationality
paradigm (intellect), but is the result of adaptation to the behaviour of
anonymously acting individuals (reason) who seek their own, usually shortterm, advantage in an organized market. This results in a conﬂict between
every individual’s innate need for knowledge-based authenticity (intellect)
and the obligation to adapt in line with the outcome of other people’s
actions.
The ‘‘socially acceptable’’ solution to this conﬂict is vital to long-term
success on the stock market, with the term ‘‘social’’ being understood here
as the interaction of many players in an anonymous process of exchange
coordinated by price signals and having nothing to do with redistribution
and the like. This solving of conﬂict is the only act of reason that leads to the
‘‘Maintenance of an emotional state in the person doing the acting that is as
stable as possible and free of contradiction within itself’’ (Roth, 2003, p. 164,
translated). Stressed, unstable, contradictory individuals fail on the ﬁnancial
markets. Those who excessively reduce their authentic personality risk being
worn away by the waves of ﬁnancial markets life. Such ﬁgures tend to sell in
bear waves for fear of further weakness and to extrapolate in bull phases
and alter their risk acceptance to a fatal level for fear of missing out on
proﬁts. Their risk appetite increases at precisely the time when their risk
capacity should actually fall from an economic perspective. Their emotions
do not leave much room for intellect.
Those who conversely overstretch their authentic ‘‘room for manoeuvre’’
fall victim to a control illusion. These ﬁgures overestimate the signiﬁcance of
their intellect to success in the ﬁnancial markets, overlooking the fact that
prices are the unintended result of the intended actions of thousands of
people. The primary difference, for example, between a roulette wheel and
stock market prices is that a roulette wheel has no memory and is thus not
affected by the series of numbers it produces, while market players
are affected by the prices generated by chance at market clearance. This

Hayek’s Theory of Knowledge and Behavioural Finance

103

psychologically important stimulus of ‘‘being affected’’ makes the ﬁnancial
markets a path-dependent system in which the signiﬁcance of the intellect of
the individual players is limited. Those who do not understand this do not
have the reason required to determine the appropriate doses of authenticity
and adaptation needed for long-term survival. Those who are successful
over the long term are not successful because they always make the economically correct anticipations, but because they know how to successfully
dose authenticity and adaptation. Their approach is procedural-rational, i.e.
they apply their intellect with reason. But this is a high-wire balancing act
that generates stress. This stress is reduced by means of integration into
groups. Groups have an integrative tendency. Identifying with people who
are affected in the same way helps to ease stress. However, being part of a
group requires to accept the opinion structure of this group. The positive
inﬂuence – the reduction of stress – has its price: it demands conformism.
Those who do not behave in line with the group cannot belong to it.
A group is more than the sum of its parts. In a group, individuals behave
differently than they would alone because they adjust their thinking to the
consensus within the group. Paradoxically, signiﬁcant market events only
arise as a result of the formation of groups. For a major effect on the
ﬁnancial markets to occur, it takes lots of market players who share a
similar opinion that leads to more or less uniform expectations, even if there
is no unanimity with regard to the method by which these expectations are
formulated. This is the case when groups that pursue various methods form
coalitions with uniform expectations. They form the ‘‘party of unanimous
expectations’’.
The result of the formation of coalitions is that the ﬂood of news, communications, messages and information that constantly swirls around on the
ﬁnancial markets and reaches an extent that by far exceeds the amount that
can be received and processed by market players is reduced to a few important topics whose signiﬁcance is overrated throughout the growth of the
party setting the tone, and these topics are built up into paradigms. Consequently, a while after a bull market sets in, a more or less uniform public
discussion is observed that leads to what psychologists refer to as the ‘‘fundamental attribution error’’. This involves the dispositional factors being
rated too highly and the situational ones too low. Dispositional factors are
personal skills and knowledge (intellect), while situational ones concern
price developments on the stock market (system result). In major bull markets, the large majority of shares are carried along. This represents an
invitation to assign performance successes to one’s own ability and not to
the fact that it would hardly have been possible to put together a portfolio
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made up primarily of shares that lost out. This gives rise to an overestimation of one’s own risk capacity and appetite, the generation of absurd
theories (such as the New Economy 1998/1999), overreaction to news that
conﬁrms the paradigms of the party setting the tone and under-reaction to
news that calls these paradigms into question. In bear markets, the case is
the reverse, with overreaction to news that justiﬁes the bear market, and a
delayed perception of evidence that contradicts the uniform expectations of
the bear-market party that publicly sets the tone.
The term heuristics is used by behavioural ﬁnance to describe materially
and rationally untested sets of beliefs and the behavioural norms derived
from them. Their validity is usually temporary, they arise from procedural/
rational origins and they serve to help their users to orient themselves in
complex environments characterized by potentially bewildering quantities of
stimuli. Behavioural ﬁnance lists whole series of heuristics that it claims to
have identiﬁed as typical human processing patterns in individuals overwhelmed by complexity. Heuristics that meet with broad approval and
manage to survive over longer periods develop into what was referred to by
Friedrich A. von Hayek as ‘spontaneous order’. Behavioural ﬁnance and
Hayek agree that these abstract constructs from a structure offering mental
relief and an increasingly path-dependent orientation aid to people called
upon to make decisions in complex evolutionary systems under time pressure and in a climate of uncertainty. These constructs are the result of those
collective, unintentional results of individual, intentional actions that prove
to be successful. They create signiﬁcant deviations of market prices from
intrinsic value, and they are applied because the result of path dependency
leave most market agents unable to explain signiﬁcant deviations of market
prices from intrinsic value for very long periods of time. Therein lies the selfreferential nature of ﬁnancial market prices.
In the ﬁnancial markets the spontaneous order is nothing else but the
unintentional, collective result of intentional, individual actions. This Order
lives in the form of historical prices, which inﬂuence our perception of
current events, the development of new heuristics and hence the formation
of hypotheses for the future based on those events. Trends, then, would
explain the emergence of share valuations that are scarcely comprehensible,
let alone predictable, from an economic standpoint. This understanding of
how a complex system like ﬁnancial markets processes information and of
how the system’s participants acquire knowledge they did not command
before by observing the unintended result of intended actions and make
decisions also explains various other phenomena, such as the demonstrable
tendency among analysts to adjust their forecasts and recommendations in
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line with price movements and, where share prices have for a while deviated
considerably from economists’ carefully calculated expectations, the willingness of those economists to explain such deviations by coming up with
new economic models and to proffer threadbare, supposedly ‘‘rational’’
arguments justifying the continuation of those deviations. A few prime examples here are the US dollar in 1985, the Japanese equity and property
bubble in 1988/1989 and the New Economy in 1999/2000. It also explains
the upsurge in pessimism just when short-selling had reached record proportions and when, simultaneously, major institutional investors such as life
insurers had scaled back their equity positions to unsustainably low levels of
their core investment portfolio. By contrast, trend-free periods such as the
one between 1975 and 1982 shake investors’ conﬁdence in the idea that
longer-term trends will ever be able to come about again.
It is time to ﬁnally draw the correct practical conclusions from the aforementioned insights from the work of Hayek. It is that the ﬁnancial markets
are not calculators, but rather a complex self-referential system that develops along path-dependent lines. Its future movements are signiﬁcantly inﬂuenced by price history. This suggests that analysts must be able to analyse
the market process so as to determine systematically which spontaneous
order arises and where, whether or not the party that dominates the order is
growing and exerting inﬂuence on by standing observers, and how the current news-ﬂow is likely to be interpreted.

CONCLUDING REMARKS
The purpose of this chapter was presenting the Austrian (and particularly
Hayekian) matrix of the foundations of Behavioural Finance. This branch
of research is offering important contributions to the realistic comprehension of ﬁnancial behaviour especially if we accept the idea that behavioural
ﬁnance is very close to cognitive economics, as suggested in this chapter.
Our analysis focussed on Hayek’s theory of knowledge and highlighted its
double nature, neurobiological and path-dependent; both elements are considered central in human decision making. Moreover, we tried to shed light
on another relevant aspect of this process, which conﬁrms that institutions,
and norms in particular, are a central aspect of this subject. In Sections 2
and 4 we underlined that it is important for behavioural ﬁnance to make
these foundations explicit. The conclusion is that errors and biases are
structurally inevitable in human decision making and in the institutional
contexts in which this process occurs, including the ﬁnancial context.
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A path-dependent approach, like the one proposed here, may become the
direction to follow for those who want to develop new and more useful
decision-making models. In fact, with reference to the ﬁnance world, David
Simpson (Simpson, 2000, p. 32) hits the nail on its head when he writes
‘‘ y that markets are made up of people (‘agents’) each of whom initially
holds different expectations about the future of asset prices. There are no
publicly known expectations: each agent forms his or her expectations on
the basis of their anticipation of other agents’ expectations. Observing the
market, they look for proﬁtable opportunities to trade. As time goes by,
they individually form hypothetical expectational rules, test these, trade on
the ones that predict best, drop those that perform badly, and introduce new
ones to test. Individuals’ expectations therefore evolve and ‘complete’ in a
market formed by expectations of others. In other words, agents’ expectations coevolve in a world they cocreate (Arthur, Holland, Le Baron, Palmer,
& Taylor, 1997, pp. 15–44). Prices of assets are driven endogenously by
these induced expectations’’.

NOTES
1. On behavioural ﬁnance see Shefrin (2001); on behavioural economics, see Earl
(1988), and on cognitive economics Egidi and Rizzello (2004).
2. On the role of Menger and Hayek on the birth of cognitive economics see
Rizzello (1999), in particular Part I.
3. The Austrian theory includes many different contributions. In our analysis we
will only discuss one author, von Hayek, whose thought is particularly relevant for
this subject.
4. A wide literature stresses this point. A synthesis of it can be found in Rizzello
(1999), Chapter 3.
5. As stressed by Laughlin (1996), neurognosis seems to be able to offer a good
tool to understand how mental structures play a central role in the process of
perception, and in that of giving signiﬁcance and of constructing knowledge. Human
brain and mind evolve by following a path, that strongly depends on innate preexisting structures, so human mind tends to preserve itself, as much as possible, from
change (Rizzello, 2003 discusses the relationship between expatation and neurognosis and their role in determining the formation of human knowledge).
6. The term exaptation was coined by biologists to design the situations in which
evolutionary systems discover new uses for old inventory. Following Gould, the
human brain is, par excellence, the chief exemplar of exaptation’’ (Gould, 1991,
p. 55). It continuously builds models of world and of itself and, in doing so, new
neuronal structures emerge, in order to give signiﬁcance to the sensorial data from
old ones.
7. On the peculiarity of Hayek’s subjectivism, see Butos and Koppl (1997) and
Caldwell (2000).
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8. For a genuine Hayekian interpretation of the role of expectations in human
decision making, see Koppl (2002).
9. For further references, see Shiller, 2000; Cutler, Poterba, and Summers, 1993.
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INSTINCT AND HABIT BEFORE
REASON: COMPARING THE VIEWS
OF JOHN DEWEY, FRIEDRICH
HAYEK AND THORSTEIN VEBLEN
Geoffrey M. Hodgson
‘But in fact men are good and virtuous because of three things.
These are nature, habit or training, reason.’
Aristotle, (1962, p. 284) The Politics

Among species on Earth, humans have the most developed capacity for
reason, deliberation and conscious preﬁguration. However, humans have
evolved from other species. Their unique attributes have emerged by the
gradual accumulation of adaptations. Our capacity for reason did not
appear as a sudden and miraculous event. Philosophers and social theories
have long pondered the place of human reason in human behavior and
creativity. The facts of human evolution have a big impact on such
considerations.
The concepts of instinct, habit and reason are complex, as is the relationship between them. Theories involving these concepts typically have
many implications, from the causes of human action to the nature of social
order. The terms instinct and habit both carry some unfortunate intellectual
baggage. Nevertheless, for convenience I retain the word instinct as a tag for
biologically inherited dispositions. Habit refers to learned dispositions.
Cognition and Economics
Advances in Austrian Economics, Volume 9, 109–143
Copyright r 2007 by Elsevier Ltd.
All rights of reproduction in any form reserved
ISSN: 1529-2134/doi:10.1016/S1529-2134(06)09005-3

109

110

GEOFFREY M. HODGSON

Instincts are inherited through genes, and habits through culture and institutions.
This paper considers the work of three leading thinkers in this area,
namely Thorstein Veblen (1857–1929), John Dewey (1859–1952) and
Friedrich Hayek (1899–1992). Charles Darwin inﬂuenced all three, and
Darwinism is a benchmark against which they are compared. Although
Darwinism profoundly inﬂuenced all three thinkers, its impact in psychological terms was greatest on Veblen. Veblen was not a behaviorist, and both
Dewey and Hayek were resolute in their anti-behaviorism. But the works of
both Dewey and Hayek reﬂect the long behaviorist hegemony and nadir of
Darwinian thinking in psychology from the 1920s to the 1960s. With the
strong revival of Darwinian thinking in both psychology and the social
sciences, Veblen’s work requires equal if not greater reconsideration.
I believe that the social sciences can be reinvigorated by the careful application of Darwinian principles. This argument has been developed elsewhere (Hodgson, 2004a; Hodgson and Knudsen, forthcoming) and it is not
possible to deal with all the misunderstandings of Darwinism that lie in the
way.1 I conﬁne myself here to the concepts of habit, instinct and reason, and
the relations between them.

1. THE DARWINIAN BACKGROUND
In much of philosophy and social theory since classical antiquity, human
belief and reason have been placed in the driving seat of individual action. In
particular, social theory has often taken it for granted, or even by deﬁnition,
that action is motivated by reasons based on beliefs. In contrast, a minority
has criticized the adoption of this ‘folk psychology’ that explains human
action wholly in such ‘mind ﬁrst’ terms. Critics point out that such explanations are a mere gloss on a much more complex neurophysiological reality.
These dualistic and ‘mind-ﬁrst’ explanations of human behavior are unable to
explain adequately such phenomena as sleep, memory, learning, mental illness, or the effects of chemicals or drugs on our perceptions or actions (Bunge,
1980; Churchland, 1984, 1989; Churchland, 1986; Rosenberg, 1995, 1998;
Kilpinen, 2000).
This challenge to orthodoxy derives further impetus from the revision of
our view of the place of humanity in nature, which followed the publication
of Charles Darwin’s Origin of Species in 1859.2 Darwin did not only
proclaim that species had evolved, but also pointed to the causal mechanisms of evolution. Most fundamentally, and in addition to his discovery of
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the mechanism of natural selection, Darwin insisted that all phenomena –
including human deliberation – should be susceptible to causal explanation.
He extended the realm of causal explanation into areas that were deemed
taboo by religious doctrine. He rejected explanations of natural phenomena
in terms of design, to focus instead on the detailed causes that had cumulated in the emergence of elaborate phenomena over long periods of time.
Darwin (1859, p. 167) was aware that his Origin of Species offered far
from a complete explanation of all aspects of evolution, and expressed a
profound ignorance of the mechanisms that led to variations in organisms.
But he did not believe that variations emerged spontaneously, in the sense of
being without a cause. Darwin (1859, p. 209) asserted that such ‘accidental
variations’ must be ‘produced by y unknown causes’ rather than embracing
a notion of a spontaneous, uncaused event.
He believed that relatively simple mechanisms of cause and effect could,
given time and circumstances, lead to amazingly complex and varied results.
He upheld that complicated outcomes could be explained in terms of a
detailed succession and accumulation of step-by-step causal mechanisms.
This doctrine applied to the most sophisticated and complex outcomes of
evolution, such as the eye and human consciousness. Accordingly, there
were neither sudden nor miraculous leaps in the evolution of human intentionality. Like all human attributes, they must have been preﬁgured in the
species from which humans are descended. In this way the causal origin of
these features is liable to explanation. Darwin (1859, p. 208) thus wrote: ‘A
little dose y of judgment or reason often comes into play, even in animals
very low in the scale of nature.’
Thomas Henry Huxley, had similar views concerning causality and the
aims of science. For Huxley the idea of uncaused and spontaneous event was
absurd and unacceptable. Science was nothing less than an ongoing endeavor
to reveal the causes behind phenomena. Huxley (1894, vol. 1, pp. 158, 159)
opined that the progress of science meant ‘the extension of the province of
what we call matter and causation’. Similarly, George Romanes (1893,
p. 402) – a friend of Darwin and Huxley – argued that Darwinism
seeks to bring the phenomena of organic nature into line with those of inorganic; and
therefore to show that whatever view we may severally take as to the kind of causation
which is energizing in the latter we must now extend to the former. y The theory of
evolution by natural selection y endeavours to comprise all the facts of adaptation in
organic nature under the same category of explanation as those which occur in inorganic
nature – that is to say, under the category of physical, or ascertainable, causation.

Darwinism brought not only human evolution, but also the human mind
and consciousness within the realms of science. An ongoing aim is to explain
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characteristic aspects of the human psyche in terms of natural selection;
Darwinism thus brought the frontier of scientiﬁc enquiry to the inner
workings of the human mind (Richards, 1987).
Darwin accepted that humans were intentional but insisted that intentionality itself was caused. Accordingly, there were neither sudden nor miraculous leaps in the evolution of human intentionality. Like all human
attributes, they must have been preﬁgured in the species from which humans
are descended. In this way the causal origin of these features is susceptible to
explanation. In a paper of 1874, Huxley (1894, vol. 1, pp. 236, 237) elaborated and generalized Darwin’s argument as the ‘doctrine of continuity’:
The doctrine of continuity is too well established for it to be permissible to me to suppose
that any complex natural phenomenon comes into existence suddenly, and without being
preceded by simpler modiﬁcations; and very strong arguments would be needed to prove
that such complex phenomena as consciousness, ﬁrst made their appearance in man. We
know, that, in the individual man, consciousness grows from a dim glimmer to its full
light, whether we consider the infant advancing in years, or the adult emerging from
slumber and swoon. We know, further, that the lower animals possess, though less
developed, that part of the brain which we have every reason to believe to be the organ
of consciousness in man; y [they] have a consciousness which, more or less distinctly,
foreshadows our own.

The growth of human intentionality must be considered not only within the
(ontogenetic) development of a single individual, as the impulsive infant is
transformed into the reasoning adult; but also within the (phylogenetic)
evolution of the human species, from lower animals through social apes, to
humans with linguistic and deliberative capacities.
The doctrine of continuity undermines dualistic presentations of intentional (or ﬁnal) and physical (or efﬁcient) causes, as completely separate
and distinct types of cause. However, the Darwinian attack on dualism is
sometimes misinterpreted as an attempt to belittle human intentionality.
On the contrary, the application of Darwinism to theories of mind led to
the development of emergentist theories, where mental phenomena are seen
as emergent properties physical relations (Morgan, 1923; Bunge, 1980;
Blitz, 1992).
Such dualism is widely regarded as untenable. Barry Hindess (1989,
p. 150) asked pertinently: ‘If human action is subject to two distinct modes
of determination, what happens when they conﬂict, when intentionality
pushes one way and causality pushes another?’ We do not and cannot know
the answer, because to reach it would involve the reconciliation of irreconcilables. John Searle (1997, pp. xii–xiii) similarly remarked: ‘dualism y seems a hopeless theory because, having made a strict distinction
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between the mental and the physical, it cannot make the relation of the two
intelligible.’ Mario Bunge (1980, p. 20) put it in a nutshell: ‘Dualism is
inconsistent with the ontology of science.’
The upshot is that human mental propensities have to be explained in
evolutionary terms. Our intention and reason is framed and impelled by
dispositions that we have either inherited or acquired. Instincts are inherited
behavioral or mental propensities. The behavior of some organisms is
largely instinctive. Fitter or more adaptive behaviors have an advantage,
and the associated instincts will be generally favored by natural selection
and inherited by succeeding generations.
Long ago, Aristotle (1956, p. 35) noted that ‘‘‘habit’’ means a disposition’
but can also be used to denote an activity. Darwin himself used the word in
both senses, to refer to behavior, or to refer to a learned aptitude or acquired disposition. The meaning of habit is further complicated if we presume that acquired characters can be inherited. Darwin (1859, pp. 82, 137,
209) himself upheld this ‘Lamarckian’ proposition. If such Lamarckian inheritance were possible, then an acquired disposition might become hereditable and the distinction between habit and instinct would become blurred.
As Darwin (1859, p. 209) himself claimed, if the inheritance of acquired
characters occurs, ‘then the resemblance between what originally was a
habit and an instinct becomes so close as not to be distinguished.’ Darwin
provided a satisfactorily deﬁnition of neither habit nor instinct, despite his
frequent use of these terms.
Matters changed shortly after Darwin’s death in 1882, when August
Weismann (1889, 1893) produced experimental evidence and theoretical arguments to undermine the idea of Lamarckian inheritance in biological
organisms. Such results prompted Darwinian psychologists such as William
James (1890) to make a more careful distinction between instinct and habit.
He criticized Darwin for regarding instincts as accumulated habits. James
deﬁned instincts as biologically inherited dispositions, and habits as dispositions that were acquired or learned. Accordingly, habits are dependent on
the particular environment experienced by the individual, whereas instincts
do not exhibit such a degree of potential variability with circumstances.
James was part of the pragmatist movement in philosophy, which saw
habit as coming before belief and reason. Charles Sanders Peirce (1878, p.
294) emphasized that the ‘essence of belief is the establishment of habit’. The
pragmatist Josiah Royce (1969, vol. 2, p. 663) announced in his 1902 presidential address to the American Psychological Association: ‘The organization of our intelligent conduct is necessarily a matter of habit, not of
instantaneous insight.’ In the pragmatist view, habit supports rather than
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obstructs rational deliberation; without habit reason is disempowered
(Kilpinen, 1999, 2000).
Turning to instincts, these are inherited behavioral dispositions that,
when triggered, give rise to reﬂexes, urges or emotions. Instincts are not
ﬁxed behaviors; they are dispositions that can often be suppressed or
diverted. There is clear evidence for some human instincts. Newborn babies
inherit the means of recognition and imitation of some vocal sounds, as well
as some elemental understanding of linguistic structure (Pinker, 1994). Although the development of language is impossible without extensive social
interaction (Brown, 1973), it is also impossible without priming instincts.
There are also instinctive reﬂexes to clutch, suckle, and much else.
The Darwinian doctrine of continuity has the following consequences for
our understanding of instincts and habits. In the evolution of the human
species, there was no cause or possibility for evolution to dispense with
habits and instincts once human reasoning emerged. It built upon them,
just as human bipedal physiology built upon the modiﬁed skeletal topology
of a quadruped. Earlier structures and processes, having proved their evolutionary success, are likely to be built upon rather than removed. Hence
earlier evolutionary forms can retain their use and presence within the
organism. They will do this when they form the building blocks of complex
further developments. That being the case, we retain instincts and unconscious mental processes that can function independently of our conscious
reasoning. As some animal species developed more complex instincts, they
eventually acquired the capacity to register fortuitous and reinforced behaviors through the evolution of mechanisms of habituation. In turn, upon
these mechanisms, humans built culture and language. Our layered mind,
with its unconscious lower strata, maps our long evolution from less
deliberative organisms. Consistent with the evolutionary doctrine of continuity, habits and instincts are highly functional evolutionary survivals of
our pre-human past.
Just as the evolution of the human species involved the layering of habit
upon instinct, and deliberation upon habit and instinct, the development of
a human infant likewise involves a progression from largely instinctive behavior, through behavior that depends more on habituation, to behavior
guided by reason. But as each higher level emerges, it relies on the earlier
and more fundamental mechanisms. Habit and instinct remain essential.
At birth, the removal of all instincts would result in the tragic absurdity of
a newborn with no guidance in its interaction with the world. Lacking any
goal or impulse, it would be overwhelmed by sensory stimuli, but with no
disposition for selective attention. The infant could do little else but engage
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in a random and directionless search through effectively meaningless sensations. If the newborn mind was like a blank slate, then the infant would
have inadequate means of structuring its interaction with the world or of
learning from experience, and the slate would remain void.
Instincts are aroused by circumstances and speciﬁc sensory inputs.
Particular circumstances can trigger inherited instincts such as fear, imitation or sexual arousal. It is beyond the point to argue that acquired habit or
socialization are much more important than instinct. Emphatically, many of
our dispositions and much of our personality are formed after birth. But the
importance of socialization does not deny the necessary role of instinct.
Both instinct and habit are essential for individual development. Inherited
dispositions are necessary for socialization to begin its work. Obversely,
much instinct can hardly manifest itself without the help of culture and
socialization. Instinctive behavior and socialization are not always rivals but
often complements: they interact with one another. The degree to which we
are affected by our social circumstances is immense, but that is no ground
for the banishment of the concept of instinct from social theory.
Habit has both ontogenetic and phylogenetic priority over reason, and
instinct has both ontogenetic and phylogenetic priority over habit. Furthermore, while the human species evolved its capacity to reason, it dependence on instinct and habit did not decline. Darwin (1871, vol. 1, p. 37)
himself wrote: ‘Cuvier maintained that instinct and intelligence stand in an
inverse ratio to each other; and some have thought that the intellectual
facilities of the higher animals have been gradually developed from their
instincts. But y no such inverse ratio really exists.’
In contrast, Émile Durkheim (1984, pp. 262, 284) wrote in 1893 that: ‘It is
indeed proven that intelligence and instinct always vary in inverse proportion to each other y the advance of consciousness is inversely proportional
to that of the instinct.’ As the social sciences broke from biology in the
interwar period, this false antithesis between intelligence and instinct became commonplace in twentieth century social science.
Others were much closer to Darwin on this question. For example, the
economist John Hobson (1914, p. 356) proposed ‘to break down the
abruptness of the contrast between reason and instinct and to recognize in
reason itself the subtlest play of the creative instinct.’ Similarly, the sociologist Charles Horton Cooley (1922, p. 30) also emphasized that reason
‘does not supplant instinct’ and ‘reason itself is an instinctive disposition y to compare, combine, and organize the activities of the mind.’ As
noted below, the position of Veblen was also similar to Darwin in this
respect.
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2. THORSTEIN VEBLEN
Contrary to some accounts, Veblen did not see human agency as entirely
determined by culture or institutions. Veblen neither denied nor underestimated the signiﬁcance of human intentionality, but saw it as a result of
evolution. He saw intentions as based on habits and instincts that were
products of social and human evolution. He retained the idea that persons
were purposeful, but Veblen (1898b, pp. 188–193) placed this proposition
within an evolutionary framework:
Like other species, [man] is a creature of habit and propensity. But in a higher degree
than other species, man mentally digests the content of habits under whose guidance he
acts, and appreciates the trend of these habits and propensities. y By selective necessity
he is endowed with a proclivity for purposeful action. y He acts under the guidance of
propensities which have been imposed upon him by the process of selection to which he
owes his differentiation from other species.

Hence Veblen followed Darwin and regarded human intentionality as a
capacity that had itself evolved through natural selection. As Veblen (1899,
p. 15) put it in another work, the capacity of humankind to act with deliberation towards ends was itself a result of natural selection:
As a matter of selective necessity, man is an agent. He is, in his own apprehension, a
centre of unfolding impulsive activity – ‘teleological’ activity. He is an agent seeking in
every act the accomplishment of some concrete, objective, impersonal end.

Despite this, Veblen is widely misunderstood as underestimating the actuality or signiﬁcance of human intentionality and purposefulness. On the
contrary, Veblen (1898a, p. 391) insisted: ‘Economic action is teleological, in
the sense that men always and everywhere seek to do something.’ The fact
that such purposeful behavior itself emerged through evolutionary selection
does not mean a denial of the reality of purposeful behavior. Instead, Veblen
consistently tried to reconcile a notion of individual purposefulness (or
sufﬁcient reason) with his materialist idea of causality (or efﬁcient cause).
Like Darwin, Huxley and others, Veblen rejected a dualist or Cartesian
ontology that separated intentionality completely from matter and materialist causality. Veblen (1909, pp. 624, 625) saw such a dualism as unacceptable for the following reason:
The two methods of inference – from sufﬁcient reason [or intention] and from efﬁcient
[or materialist] cause – are out of touch with one another and there is no transition from
one to the other: no method of converting the procedure or the results of the one into
those of the other.
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Following Darwin, Veblen placed human intentionality in an evolutionary
context. At least in principle, consciousness had to be explained in Darwinian and evolutionary terms. As Veblen (1906, p. 589) put it: ‘While
knowledge is construed in teleological terms, in terms of personal interest
and attention, this teleological aptitude is itself reducible to a product of
unteleological natural selection.’ Veblen (1909, p. 625) similarly acknowledged ‘that the relation of sufﬁcient reason enters very substantially into
human conduct. It is this element of discriminating forethought that distinguishes human conduct from brute behavior.’ Veblen (1909, p. 626) then
went on to regard ‘the relation of sufﬁcient reason as a proximate, supplementary, or intermediate ground, subsidiary, and subservient to the argument from cause to effect.’
In sum, while human intentionality is real and consequential, and a necessary element in any causal explanation in the social sciences, intentions
themselves had at some time to be explained. As Veblen (1909, p. 626) put it,
explanation could not be conﬁned to the ‘rationalistic, teleological terms of
calculation and choice’ because the psychological beliefs and mechanisms
that lay behind deliberation and preferences had also to be explained in
terms of a ‘sequence of cause and effect, by force of such elements as habituation and conventional requirements.’ By acknowledging the need for
such causal explanations, Veblen rejected both the assumption of the given
individual in neoclassical economics and the opposite error of regarding
human agency as entirely an outcome of mysterious social forces.
Veblen inherited principally from James (1890) an emphasis on the role of
both habit and instinct in human thought and action.3 In his Theory of the
Leisure Class Veblen articulated a relationship between human biological
instincts and socio-economic evolution. The Darwinian imperative of survival means than the human individual has particular traits, the most ‘ancient and ingrained’ of which are ‘those habits that touch on his existence as
an organism’ (Veblen, 1899, p. 107). In addition: ‘With the exception of the
instinct of self-preservation, the propensity for emulation is probably the
strongest and most alert and persistent of the economic motives proper’
(p. 110). On such assumptions concerning human nature, Veblen (1899)
built his account of the process of status emulation in modern society.
Veblen’s most extensive treatment of the concepts of instinct and habit is
in his Instinct of Workmanship. There Veblen (1914, pp. 2, 3) argued that an
‘inquiry into institutions will address itself to the growth of habits and
conventions, as conditioned by the material environment and by the innate
and persistent propensities of human nature’. He continued: ‘for these
propensities, as they take effect in the give and take of cultural growth, no
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better designation than the time-worn ‘instinct’ is available.’ Veblen (1914,
p. 13) upheld that ‘instincts are hereditary traits.’ Throughout his writings,
Veblen generally saw instinct as an ‘innate and persistent’ propensity. He
distinguished it from habit, which is a propensity that is molded by environmental circumstances.
However, for Veblen, instincts were not mere impulses. All instincts involve
intelligence, and the manifestation of many instincts means the presence of an
intention behind the act. As Veblen (1914, pp. 3, 32) insisted: ‘Instinctive
action is teleological, consciously so y All instinctive action is intelligent and
teleological.’ He regarded instincts as consciously directed towards ends and
as part of the apparatus of reason. Veblen (1914, pp. 5, 6) wrote:
The ends of life, then, the purposes to be achieved, are assigned by man’s instinctive
proclivities; but the ways and means of accomplishing those things which the instinctive
proclivities so make worth while are a matter of intelligence. It is a distinctive mark of
mankind that the working-out of the instinctive proclivities of the race is guided by
intelligence to a degree not approached by other animals. But the dependence of the race
on its endowment of instincts is no less absolute for this intervention of intelligence; since
it is only by the prompting of instinct that reﬂection and deliberation come to be so
employed, and since instinct also governs the scope and method of intelligence in all this
employment of it.

However, some of Veblen’s formulations on instinct have caused confusion.
On the one hand, Veblen (1914, pp. 2, 3, 13) stated that instincts were
‘innate and persistent y propensities’ and ‘hereditary traits.’ On the other
hand, a few pages later, Veblen (p. 38) wrote that: ‘All instinctive behavior is
subject to development and hence to modiﬁcation by habit.’ Several authors
have seized on this latter sentence as evidence that by instinct Veblen did not
mean ﬁxed and inherited dispositions. Instead, he here seemed to suggest
that an individual’s instincts could be altered by individual’s development
and environment. This would seem to contradict the earlier statement in the
same work that instincts were ‘innate and persistent’.
But the contradiction disappears when it is realized that in the ﬁrst passage (pp. 2, 3) Veblen refers to ‘instinct’ and in the latter (p. 38) he refers to
‘instinctive behavior’. The instincts of an individual cannot be changed; but
‘instinctive behavior’ can. Behavior promoted by instincts can be modiﬁed
or repressed, through constraints, countervailing habits or will. The sexual
instinct, for example, is biologically inherited and innate, but can take a
variety of behavioral forms, depending on cultural and other inﬂuences.
There is no passage in Veblen’s writing that shows unambiguously that he
departed from the idea that instincts were ‘innate and persistent y
hereditary traits’.
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Veblen retained a necessary place for both instinct and habit – nature and
nurture – in his explanation of human behavior. Human deliberation and
habits of thought are shaped by the social culture. But ‘it is only by the
prompting of instinct’ that human cognition and deliberation come into
play. Instincts help to spur emotions that drive many of our actions and
deliberations. Veblen saw instincts as not only the basis of human purposes
and preferences, but also as the primary drives and prompts of intelligent
deliberation and action. Instincts focus activity on speciﬁc ends, and help to
shape the means of their pursuit. Inherited nature is necessary for nurture to
function. Nature and nurture are not rivals but complements.
But if instinct can bear such a burden, what is to stop natural selection
eventually creating sophisticatedly programmed instincts that are sufﬁciently ﬂexible to deal with most circumstances? If instincts are so powerful,
why do they not evolve to provide the complete apparatus of human cognition and action? If this happened, then no major role would be left for
habits, as instincts would be sufﬁcient for survival. In addressing these important questions, Veblen (1914, p. 6) argued that instincts on their own
were too blunt or vague as instruments to deal with the more rapidly
evolving exigencies of the human condition. Habits, being more adaptable
than instincts, are necessary to deal with ‘the larger body of knowledge in
any given community’ and the ‘elaborate y ways and means interposed
between these impulses and their realisation’. With intelligent organisms
dealing with complex circumstances, instincts remain vital, but the modiﬁcatory power of habits becomes relatively more important. The social and
natural environment is too inconstant to allow the natural selection of
sufﬁciently complex and reﬁned instincts to take place. Habits are acquired,
additional and necessary means for instinctive proclivities to be pursued in a
changing social and natural environment. As Veblen (pp. 6, 7) put it:
The apparatus of ways and means available for the pursuit of whatever may be worth
seeking is, substantially all, a matter of tradition out of the past, a legacy of habits of
thought accumulated through the experience of past generations. So that the manner,
and in a great degree the measure, in which the instinctive ends of life are worked out
under any given cultural situation is somewhat closely conditioned by these elements of
habit, which so fall into shape as an accepted scheme of life. The instinctive proclivities
are essentially simple and look directly to the attainment of some concrete objective end;
but in detail the ends so sought are many and diverse, and the ways and means by which
they may be sought are similarly diverse and various, involving endless recourse to
expedients, adaptations, and concessive adjustment between several proclivities y

Instincts are ‘essentially simple’ and directed to ‘some concrete objective
end’. Habits are the means by which the pursuit of these ends could be
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adapted in particular circumstances. In comparison to instinct, habit is a
relatively ﬂexible means of adapting to complexity, disturbance and unpredictable change.
Veblen saw habits, like instincts, as essential for conscious deliberation.
Habit is not opposed to reason but part of the act of deliberation itself. In
turn, the habit-driven capacity to reason and reﬂect upon the situation could
give rise to new behaviors and new habits. Habits and reason can interact
with one another in an ongoing process of adaptation to a changing environment. This capacity to form new habits, aided by both instincts and
reason, has helped to enhance the ﬁtness of the human species in the process
of natural selection.
Veblen explained how processes of habituation give rise to ‘proximate
ends’ in addition to any ‘ulterior purpose’ driven by instinct. He gave the
example of the habit of money acquisition in a pecuniary culture. Money – a
means – becomes an end in itself; and the pursuit of money becomes a
cultural norm. But pecuniary motives are not innate to humankind: they are
culturally formed. Veblen (1914, p. 7) then began to elaborate how habits,
acquired anew by each individual, could in effect be transmitted from generation to generation, without any assumption of acquired character inheritance at the individual level:
Under the discipline of habituation this logic and apparatus of ways and means falls into
conventional lines, acquires the consistency of custom and prescription, and so takes on
an institutional character and force. The accustomed ways of doing and thinking not
only become an habitual matter of course y but they come likewise to be sanctioned by
social convention, and so become right and proper and give rise to principles of conduct.
By use and wont they are incorporated into the current scheme of common sense.

Veblen (1899, p. 246) had written earlier that ‘the scheme of life, of conventions, acts selectively and by education to shape the human material’.
Similarly, Veblen (1914, pp. 38, 39) explained that ‘the habitual acquirements of the race are handed on from one generation to the next, by tradition,
training, education, or whatever general term may best designate that discipline of habituation by which the young acquire what the old have
learned.’ He saw conventions, customs and institutions as repositories of
social knowledge. Institutional adaptations and behavioral norms were
stored in individual habits and could be passed on by education or imitation
to succeeding generations. He thus acknowledged processes of ‘dual inheritance’ or ‘coevolution’ (to use modern terms) where there was evolution at
both the instinctive and the cultural levels, with their different means of
transmission through time.4
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Hence Veblen did not take habits or instincts as given but placed them
within an evolutionary framework, where natural selection acted on human
instincts and – at a faster rate – habits were themselves selected in a changing environment. Veblen (1899, p. 188) thus wrote of the ‘natural selection
of the ﬁttest habits of thought’ involving an interaction between ‘individuals’ and ‘changing institutions’ which were ‘themselves the result of a selective and adaptive process’.
Veblen (1914, p. 39) wrote: ‘handed on by the same discipline of habituation, goes a cumulative body of knowledge.’ Veblen (p. 53) also emphasized that habits were the mechanisms through which the individual was
able to perceive and understand the world: ‘All facts of observation are
necessarily seen in the light of the observer’s habits of thought’. In other
words, habits of thought are essential to cognition. Habits are acquired
through socialization and provide a mechanism by which institutional
norms and conventions are pressed upon the individual (Hodgson, 2003,
2004a; Hodgson and Knudsen, 2004).
But Veblen was not a behaviorist. Veblen (1900, pp. 246, 247) noted the
‘modern catchword’ of ‘response to stimulus’ but pointed out that ‘the reaction to stimulus’ is conditioned also by ‘the constitution of the organism’
which ‘in greater part decides what will serve as a stimulus, as well as what
the manner and direction of the response will be.’ This passage clearly
demarcates Veblen from behaviorist psychology, where the stimulus itself is
seen as sufﬁcient to condition a response. In contrast, Veblen saw the human
agent as discretionary, with ‘a self-directing and selective attention in meeting the complex of forces that make up its environment.’ For Veblen, as with
James, part of this discretionary and selective capacity was molded by habits
and instincts.
From the acquisition of language to elemental acts of imitation and socialization, the primary thoughts and behaviors that begin to form habits
require instinctive impulses for their initialization. These instincts and habits
power our emotional drives. We are riven with dispositions and preconceptions: some inherited, some acquired. These dispositions and preconceptions do not entirely determine our thoughts and actions, but they create
the reactive mechanisms leading to possible behavioral outcomes.
Veblen emphasized the double weight of the past on human deliberation
and decision-making. First, the natural selection of instincts over hundreds
of thousands of years has provided humans with a set of basic dispositions,
albeit with substantial ‘variations of individuality’ (Veblen, 1914, p. 13)
from person to person. The newborn infant comes into the world with these
ﬁxed and inherited propensities. But, second, the world of the child is one of
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speciﬁc customs and institutions into which he or she must be socialized.
The individual learns to adapt to these circumstances, and through repeated
action acquires culturally speciﬁc habits of thought and behavior. These
customs and institutions have also evolved through time; they are the weight
of the past at the social level. The weight of instinct results from the phylogenetic evolution of the human population. Habituation is the mechanism
through which the weight of social institutions can make its mark on the
ontogenetic development of each individual.5
In Veblen’s writings, the term ‘habit’ suggests a propensity or disposition,
not behavior as such. Veblen often coupled the words ‘habit and propensity’
or ‘propensities and habits’ together. Looking at the context here, Veblen
meant that habit is also a propensity, alongside other propensities, such as
instincts. But perhaps the most decisive passages on this question are the
following. Veblen (1898a, p. 390) wrote of ‘a coherent structure of propensities and habits which seeks realization and expression in an unfolding
activity’. Here habit is tied in with other propensities and ‘seeks realization’,
suggesting that habit itself is a disposition, rather than behavior. Even more
clearly, Veblen (1898b, p. 188) remarked that ‘man mentally digests the
content of habits under whose guidance he acts, and appreciates the trend of
these habits and propensities.’ Here habits are not actions, but the dispositions that guide them.
Veblen’s usage was consistent with the pragmatist philosophers and instinct psychologists, who saw habit as an acquired proclivity or capacity,
which may or may not be actually expressed in current behavior. Repeated
behavior is important in establishing a habit. But habit and behavior are not
the same. If we acquire a habit we do not necessarily use it all the time. It is a
propensity to behave in a particular way in a particular class of situations.
Many thinkers have difﬁculty accepting the idea of habit as a disposition.
They prefer to deﬁne habit as behavior. A source of the problem is a reluctance to remove reason and belief from the driving seat of human action.
The ‘mind-ﬁrst’ conception of action pervades social science. If habits affect
behavior then it is wrongly feared that reason and belief will be dethroned.
However, from a pragmatist perspective, reasons and beliefs themselves
depend upon habits of thought. Habits act as ﬁlters of experience and the
foundations of intuition and interpretation. Habit is the grounding of both
reﬂective and non-reﬂective behavior. But this does not make belief, reason
or will any less important or real.
Veblen adopted a pragmatist theory of action in which activity and habit
formation precede rational deliberation. For the pragmatist, activity itself
does not require reason or deliberation; we only have to consider the
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habitual or instinctive behavior of non-human animals to establish this
truth. According to the Darwinian principle of continuity, but contrary to
much of twentieth century social science, the uniqueness of humanity does
not lie in any relegation of instinct or habit, but in the critical supplementary
deployment of conscious rational deliberation when a striking problem or
novel situation demands it. Reasons and intentions emerge in continuous
process of interaction with the world, while we are always driven by habits
and other dispositions. As Veblen (1919, p. 15) explained:
History teaches that men, taken collectively, learn by habituation rather
than precept and reﬂection; particularly as touches those underlying principles of truth and validity on which the effectual scheme of law and custom
ﬁnally rests.
Reason is intimately connected with doing, because activity is the stimulus
for habits of thought, and because reason and intelligence are deployed to
guide action through problems and difﬁculties. Intelligence is ‘the selective
effect of inhibitive complication’ (Veblen, 1906, p. 589). In less cryptic
words, deliberation and reason are deployed to make a choice when habits
conﬂict, or are insufﬁcient to deal with the complex situation. In turn, these
particular patterns of reason and deliberation themselves begin to become
habituated, so that when we face a similar situation again, we may have
learned to deal with more effectively. Reason does not and cannot overturn
habit; it must make use of it to form new habits. Veblen (1906, p. 588) wrote
that ‘knowledge is inchoate action inchoately directed to an end; that all
knowledge is ‘‘functional’’; that it is of the nature of use.’ Knowledge is an
adaptation to a problem situation; it stems from and assists activity (Daugert, 1950, pp. 35, 36).
Instinct is prior to habit, habit is prior to belief, and belief is prior to
reason. That is the order in which they have evolved in our human ancestry
over millions of years. That too is the order in which they appear in the
ontogenetic development of each human individual. The capacity for belief
and reason develops on a foundation of acquired instinctive and habitual
dispositions. That too is the order in which they are arranged in a hierarchy
of functional dependence, where the current operation of reason depends
upon belief, belief depends upon habit, and habit depends upon instinct.
Lower elements in the hierarchy do not entirely determine the higher functions, but they impel them into their being, where they are formed in their
respective natural and social context. The lower elements are necessary but
not sufﬁcient for the higher.
Accordingly, Veblen (1914, p. 30 n.) recognized ‘that intellectual functions
themselves take effect only on the initiative of the instinctive dispositions
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and under their surveillance’. By adopting this view, the false ‘antithesis
between instinct and intelligence will consequently fall away.’ Veblen saw
Darwinism as implying that habit and instinct were the basis of motivation;
they impelled and dominated any rational calculation of individual interests
or objectives.

3. JOHN DEWEY
Veblen, Dewey, James and Peirce were a group of American intellectuals
profoundly inﬂuenced by Darwinism, although their interpretations and
uses of this doctrine differ in some respects (Wiener, 1949). Dewey moved
from his earlier Hegelian idealism to become a leading philosopher of pragmatism.
Like James and Veblen, Dewey understood Darwinism as involving a
commitment to causal explanation. Dewey (1894, pp. 338, 339) thus
responded to the proposition of an uncaused ego with the insistence that ‘it
becomes necessary to ﬁnd a cause for this preference of one alternative over
the other.’ He continued: ‘when I am told that freedom consists in the ability
of an independent ego to choose between alternatives, and that the reference
to the ego meets the scientiﬁc demand with reference to the principle of
causation, I feel as if I were being gratuitously fooled with.’ For Dewey, in full
Darwinian spirit, the need for causal explanation could not be abandoned.
From a Darwinian philosophical perspective, all outcomes have to be
explained in a linked causal process. There is no teleology or goal in nature.
Everything must submit to a causal explanation in scientiﬁc terms. In his
prescient essay on the impact of Darwinism on philosophy, John Dewey
(1910a, p. 15) wrote: ‘Interest shifts y from an intelligence that shaped
things once for all to the particular intelligences which things are even now
shaping’. Instead of God creating everything, the Darwinian focus is on how
everything, including human intelligence and intentionality, was created
through evolution. Intentionality is still active and meaningful, but it too
has evolved over millions of years.
In this manner, Dewey abandoned idealist or dualist conceptions of mind.
Instead he adopted a naturalistic and Darwinian approach where knowledge
is considered as an adaptive human response to problems posed by the
social and natural environment. Instead of regarding knowledge as a reﬂection or representation of reality in thought, Dewey saw knowledge as a
mental outcome of the ongoing interaction between humans and their
environment. Knowledge, furthermore, was instrumental to the life-process
and survival.
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His naturalistic turn was clear in his famous essay on the ‘the reﬂex arc
concept’. There Dewey (1896) argued that knowledge could not result simply from the passive reception of sense-data, causing a conscious act of
awareness and an eventual response. For Dewey (1896, pp. 357, 358), this
view was causally incomplete and inherited faults from mind–body dualism:
‘the older dualism of body and soul ﬁnds a distinct echo in the current
dualism of stimulus and response.’ Instead, he argued for a more interactive
conception, where knowledge arises from physical interaction with the
world. Active manipulation of the environment is necessarily involved in the
process of learning and knowledge acquisition.
This essay also provided a critique of one of the assumptions that would
later be central to behaviorist psychology. For Dewey, the stimulus–response mechanism was ﬂawed because stimuli are not given data. The actions and dispositions of the agent are necessary to perceive the stimulus.
Stimulus and response cannot be separated, because action is necessary to
obtain a stimulus, and the response invokes further stimuli. Hence ‘the
distinction of sensation and movement as stimulus and response respectively
is not a distinction which can be regarded as descriptive of anything which
holds of psychical events or existences as such’ (Dewey, 1896, p. 369).
Veblen (1900, pp. 246, 247) replicated part of this argument with approval,
but without mentioning Dewey by name. Dewey developed his naturalist
viewpoint in his Studies in Logical Theory (1903), acknowledging the strong
inﬂuence of James. Dewey (1903, p. x) argued that
since the act of knowing is intimately and indissolubly connected with the like yet diverse
functions of affection, appreciation, and practice, it only distorts results reached to treat
knowing as a self-enclosed and self-explanatory whole y since knowledge appears as a
function within experience, and it passes judgment upon the processes and contents of
other functions, its work and aim must be distinctively reconstructive or transformatory y

Accordingly, Dewey saw knowledge as part of a psychologically and naturally grounded process. A key moment is the emergence of a problematic
situation, when our habitual responses to environmental cues are challenged
because they are inadequate for ongoing activity. In such circumstances we
have to seek some new pattern of action in response to the challenge. He
stressed in his Studies and subsequent writings that the uncertainty that
arises in such a problematic situation is not principally cognitive, but also
practical and existential. He recognized ‘a level of feeling which does not
involve consciousness in any cognitive sense of the term’ (Tiles, 1988, p. 43).
Cognitive elements enter into the process as a response to engagement with
the problem.
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In the reﬂective phase of the process, ideas or suppositions are consciously
entertained as part of possible solutions to the difﬁculty. But such reﬂection
is not separate from feeling, as it too involves emotional excitation. The test
of its hypothetical solutions is in practice. If they are effective, and ﬂuid
activity is restored, then these cognitive elements themselves become rooted
in further habits or dispositions.
Dewey wished to avoid the dualistic mistake of regarding the cognitive
response as prior to, or separate from, the instinctive or habit-driven responses to the situation. He thus broke with the tradition in epistemology of
isolating the reﬂective stage of the process, as a primary activity of a conscious mind in search of knowledge. Furthermore, he rejected the foundationalist view that knowledge can be based on some primary solid
grounding, such as sense data or reason. Instead, for Dewey, knowledge
was the upshot of an ongoing process of adaptation to changing experiences. Knowledge is a means for gaining control over our environment and
bettering our condition. In this schema, all knowledge was provisional, and
contingent upon its instrumentality for human action.
In his Human Nature and Conduct, Dewey (1922) elaborated on the role of
habit in this process. Consistently with James and Veblen, Dewey (p. 42)
explained the nature of habit in the following terms: ‘The essence of habit is an
acquired predisposition to ways or modes of response.’ The use of habit is
largely unconscious. Habits are submerged repertoires of potential behavior;
they can be triggered or reinforced by an appropriate stimulus or context. In a
manner consistent with his preceding work, he saw the formation of habit as
the temporal precursor and basis of rational deliberation. Dewey (p. 30) remarked that the ‘formation of ideas as well as their execution depends upon
habit.’ In this pragmatist view, habit supports rather than obstructs rational
deliberation; without habit reason is impossible (Kilpinen, 1999, 2000).
However, Human Nature and Conduct was written at a time when the concept of instinct was coming under attack within the scientiﬁc community. John
B. Watson (1914, 1919) announced the new behaviorist psychology, arguing
on the basis of animal experiments that environmental conditioning was primary and instinct a secondary concept. By 1919 ‘what had been y a sort of
rebellious sideshow among the academic psychologists took on the dimensions
of an intellectual revolution’ (Kallen, 1930, p. 497). Eventually, Watson and
other behaviorists entirely abandoned the concept of instinct. The attack became so severe that eventually some rejected the notion of any inherited dispositions. The behaviorists alleged that consciousness, intention, sensation and
introspection were ‘unscientiﬁc’ concepts because they could not be observed
directly. They promoted a positivist vision of science and concentrated instead

Instinct and Habit before Reason

127

on empirically manifest behavior. They disregarded everything that could not
be directly measured and tested by experiment as unscientiﬁc.
Dewey was not the only writer to be affected by this tide of opinion.6
Dewey (1922, p. 104) expressed some reluctance in using the term ‘instinct’
and generally switched to the word ‘impulse’ instead. Where Dewey (1922,
pp. 106–109) retained the term ‘instinct’ he gave it an unclear meaning, even
suggesting in one passage that human instincts could change more rapidly
than social customs or institutions. At the same time, his concept of habit
was broadened to take up many of the roles that instinct psychologists had
previously accorded to instincts. In response, the psychologist William
McDougall (1924) argued convincingly that instincts were still essential to
Dewey’s own argument, and should not be abandoned. Despite this shift in
his position, Dewey maintained that inherited or acquired ‘impulses’, including learned habits, were prior to and necessary for deliberative reason.
Throughout his long career, he defended and reﬁned the idea in his
Studies (1903) that knowledge was part of a process of acquiring capabilities
to interact with the world. While his thought went through several phases,
this core idea remained. His view remained of knowledge as an adaptation
to circumstances, and inquiry as ‘a process of progressive and cumulative reorganization of antecedent conditions’ (Dewey, 1938, p. 246). The volume
he co-authored with Arthur F. Bentley, Knowing and the Known (Dewey &
Bentley, 1949), represents a mature statement of this position.
However, the biological and psychological dispositions and mechanisms
behind adaptive or inquiring behavior progressively disappeared from view.
The rapidly waning popularity of Jamesian instinct-habit psychology after
the First World War made it difﬁcult for Dewey to sustain or develop the
original psychological parameters of his argument concerning knowledge. In
his Logic, Dewey (1938, p. 143) still wrote of knowledge as ‘mediated
through certain organic mechanisms of retention and habit’ but neither
‘instinct’ or ‘impulse’ appear in the index of that work. In Knowing and the
Known, not only is the concept of instinct absent, but also habit plays an
insigniﬁcant role. Well before 1949, Dewey had seemingly abandoned instinct-habit psychology.
Pragmatist philosophy also suffered a decline in popularity, particularly
after the rise of logical positivism in the 1930s. The situation is very different
today, however. The concept of instinct is now re-established in psychology
(Degler, 1991; Plotkin, 1994) and pragmatism has eventually re-emerged to
become ‘if not the most inﬂuential, at least one of the fastest growing philosophical frameworks on the intellectual landscape’ (Hands, 2001, p. 214).
This makes Dewey’s contribution especially relevant today.
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However, the interpretation of Dewey is not all plain sailing. Elias
Khalil (2003a, 2003b) has proposed that the ‘transactional’ theory of
action that Dewey developed in the 1930s and 1940s involves the transcendence of the duality between subject and object, whereas Darwinism is
defective in this regard. He thus suggests a tension between the (Darwinian) early Dewey, and Dewey after 1930. It is beyond the scope of this
essay to establish whether not such a contradiction exists in Dewey’s work.
I simply point to the danger of conﬂating subject and object (or structure).
Such a conﬂation is evidenced in a tradition of writers, from Cooley (1922)
to Anthony Giddens (1984), who both described actor and structure as
aspects of a single process. Such a conﬂation is undermined by the fact that
the external world (including human society) must exist before any human
individual. This observation – made by Auguste Comte, Karl Marx,
George Henry Lewes and many others long ago – undermines the
symmetry and conﬂation of actor and structure, and points to processsual, morphogenetic or evolutionary modes of theorizing (Archer, 1995;
Hodgson, 2004a). If Dewey did indeed abandon these Darwinian insights
then this would be evidence for some regress, rather than unambiguous
progress, in his thought.

4. FRIEDRICH HAYEK
Born more than 40 years after Dewey and Veblen, and brought up in Europe rather than America, Hayek came from a very different intellectual
environment, in both time and space. Much of his work was accomplished
in the period from the 1920s to the 1960s, when behaviorist psychology was
in the ascendant, the concept of instinct was out of favor, and the importation of evolutionary ideas from biology into the social sciences was unpopular. Despite this, he developed an early critique of behaviorism in his
Sensory Order (1952), when behaviorism in some quarters was at its apogee.
Both Hayek and Dewey died in their ninety-third year, each leaving a
huge corpus of work, manifesting several distinct phases of intellectual development. In the case of Dewey, the inﬂuence of Darwinism reached its
zenith in his early writings. In the case of Hayek, the connection with
evolutionary biology became strongest in his mature works, from 1958 until
1988. Despite Hayek’s (1942, p. 269) earlier critique of ‘slavish imitation of
the method and language’ of the natural sciences, in his later works Hayek
(1958, 1960, 1967) began to apply Darwinian ideas to social evolution, noting both similarities and differences with biological evolution.
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The central concept in Hayek’s mature theory of social evolution is that of
a rule. Hayek (1973, p. 11) wrote: ‘Man is as much a rule-following animal
as a purpose-seeking one.’ Although Hayek makes occasional reference to
the concepts of habit and instinct – his treatment of which I shall discuss
below – the pre-eminent concept of ‘rule’ in his mature work often acts as a
surrogate or substitute for these psychological conceptions. Hayek (1967,
pp. 66–67) wrote:
it should be clearly understood that the term ‘rule’ is used for a statement by which a
regularity of the conduct of individuals can be described, irrespective of whether such a
rule is ‘known’ to the individuals in any other sense than they normally act in accordance
with it.

Hayek (1979, pp. 159, 160) went on to explore the varied origins and ‘layers
of rules’ in human society. The lowest layer consisted of rules derived from
the ‘little changing foundation of genetically inherited, ‘‘instinctive’’ drives’.
Higher layers involved rules that were not deliberately chosen or designed
but had evolved in society, and rules that were consciously designed and
inaugurated. For Hayek, therefore, a rule is any behavioral disposition,
including instincts and habits, which can lead to ‘a regularity of the conduct
of individuals’.
Despite his longstanding opposition to behaviorism, Hayek’s deﬁnition of
a rule has some behaviorist features. While behaviorism eschewed matters of
consciousness and intent, Hayek generally neglected matters of conscious
knowledge of, or intent in following, any rule. Roland Kley (1994, p. 44) has
rightly criticized Hayek’s inclusion of instincts in his overly broad deﬁnition
of a rule:
Hayek ﬂatly equates rule-following with behavioural regularity y Such a conception of
rule-following is far too broad. It commits Hayek, for example, to regard all regular
bodily functions as resulting from the observance of rules. But obviously the pulsation of
the heart or regular eyelid movements are not instances of rule-following.

This focus on the broadly deﬁned rule as such, rather than its origin or
impetus, was the starting point for Hayek’s theory of social evolution. Accordingly, Hayek neglected the grounding of such ‘rules’ in habits or instincts. Instead, in a series of works Hayek (1958, 1960, 1967, 1973, 1979,
1988) progressively developed an explanation of the selection of social rules
through the selection of the ﬁtter social groups. For Hayek (1973, p. 9)
institutions and practices, which had ﬁrst ‘been adopted for other reasons,
or even purely accidentally, were preserved because they enable the group in
which they had arisen to prevail over others.’
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The further details of this evolutionary account need not concern us here,
as we are primarily concerned with Hayek’s treatment of instinct and habit,
and their relation to deliberation and reason. But we should already be
alerted to the problem that his account lacks an adequate explanation of the
origin and impetus behind rules themselves. Because he lacked such a causal
story, his explanation is insufﬁciently Darwinian.
What sustains the rule and gives it some durability through time? Hayek
did not give us a sufﬁciently clear answer, but in discussing the process of
cultural transmission he put emphasis on the role of imitation (Hayek, 1967,
pp. 46–48, 1979, pp. 155–157, 1988, pp. 21, 24). This might help to explain
how behavioral regularities are reproduced but we still lack a causal explanation of imitation and rule-following itself. What are the mechanisms involved in the genesis of action: the transformation of a rule into an act?
Hayek (1967, p. 69) wrote vaguely of the ‘external stimulus’ and the ‘internal
drive’, without giving us much more to go on. There is another unﬁlled gap
in his theory. Hayek did not emphasize the instinctive foundation of imitative capacities.
Hayek argued that the possibility of rule replication through imitation
accounts for the much faster rate of cultural evolution, compared with the
sluggish biotic processes of genetic change and selection. Genetic evolution,
Hayek (1988, p. 16) rightly argued, is ‘far too slow’ to account for the rapid
development of civilization. Instead, new practices were spread by imitation
and acquired habit. This is a valid argument concerning the nature of cultural evolution but it still does not provide us with an adequate causal story.
Turning speciﬁcally to Hayek’s conception of instinct, the term is not
prominent in his work. Even his overtly psychological volume, The Sensory
Order, has a developed theory of neither instinct nor habit. Hayek therein
wrote occasionally of impulses, and referred brieﬂy to the work of James,
but he did not discuss at length the nature, origin and replication of the
mental dispositions that frame and connect incoming neural stimuli. He was
more concerned to show that the physical and the neural orders in the brain
are not isomorphic, and thus the mental could not be reduced to the physical. Hayek (1952, p. 53) wrote of ‘physiological memory’ as being the means
by which ‘the physiological impulses are converted into sensations. The
connections between the physiological elements are thus the primary phenomenon which creates the mental phenomena.’ The ultimate purpose of
the argument, while rejecting dualism as such, was to establish ‘that for
practical purposes we shall always have to adopt a dualistic view’, consequently ‘we shall never be able to bridge the gap between physical and
mental phenomena’ (Hayek, p. 179). Despite the far-sighted and prescient
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character of this work, it essentially protected a dualism ‘for practical purposes’ from the behaviorist reduction of mind to behavior.7
Even as Hayek developed his evolutionary account of social change, the
concept of instinct did not become prominent because it was subsumed
under his overly copious concept of rule. Hayek (1960, pp. 40, 60; 1988, p.
17) described some instincts in negative terms, as ‘ferocious’ or ‘beastly’, and
as ‘more adapted to the life of a hunter than to life in civilization’. Hayek
(1979, p. 165; 1988, p. 12) also wrote of ‘instincts of solidarity and altruism’
linked to a ‘yearning for egalitarianism and collectivism’ appropriate for the
solidaristic small groups in hunter-gather societies.
This normative treatment of instincts is used to support predictably Hayekian normative conclusions. Hayek (1979, p. 161; 1988, pp. 16, 17) argued
that ‘practically all advance had to be achieved by infringing or repressing
some of the innate rules and replacing them by new ones which made the coordination of larger groups possible’ and this ‘gradual replacement of innate
responses by learnt rules increasingly distinguished man from other animals’.
In the group of undesirable impulses requiring repression, Hayek includes not
only our allegedly instinctive beastliness and ferocity, but also our ‘atavistic’
instincts for ‘egalitarianism and collectivism’, which he deems unsuited for
modern, complex, civilized society. According to Hayek, civilization advances
by the repression of several instincts. Hayek thus continues in the tradition of
Cuvier and Durkheim, in contrast to that of Darwin, of regarding human
progress and the use of instinct as inversely correlated.
Although contestable, this was a powerful rhetorical move. Hayek ﬁrst
capitalized on the generally negative attitude towards the concept of instinct
in much of twentieth-century social science. Second he argued – in line with
the long rationalistic tradition of distrust for our impulses and emotions –
that civilization must involve the repression of many of our instincts. So far,
he was in the company of many. Then, third, he turned this argument
against the political left, by proclaiming – without evidence – that collectivist sentiments are residues of our primitive past, and inappropriate for the
individualism that must be foundation of a free and civilized society. However, despite his powerful rhetoric, Hayek ignored a very different explanation of the twentieth-century impetus toward collectivism. As Joseph
Schumpeter (1942, p. 143) and several others maintained, socialism might
alternatively be regarded as modern liberal ideology run to rationalistic and
egalitarian extremes.
As Charles Leathers (1990, p. 175) wrote: ‘Both Veblen and Hayek made
normative uses of instincts, but in a very different fashion.’ In contrast to
Hayek, Veblen identiﬁed some instincts, notably the ‘instinct of workmanship’
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and the ‘parental bent’ as not only being highly positive and worthwhile, but
also standards of progress in themselves. However, normative issues are not
my prime concern here. What is clear is that in their contrasting uses of the
concept of instinct, Veblen and Hayek had very different understandings of the
nature of instinct itself. While Veblen saw instincts as a necessary foundation
for all thought and behavior, Hayek limited his discussion of these inherited
impulses, and never acknowledged their indispensable role in human cognition
and action. In particular, while Veblen saw reason as itself requiring instinct to
function, Hayek saw reason and instinct as mutually exclusive rather than
complementary, and often at odds with each other.
Hayek’s treatment of habit is similarly problematic. Again the concept is
not prominent, because it is also subsumed within his overly extensive concept of a ‘rule’. In addition, unlike Veblen and Dewey, Hayek failed to
acknowledge that habit and reason can be complements. Hence in one passage Hayek (1958, p. 239) wrote of being ‘guided by habit rather than
reﬂection’ as if they were generally antagonistic sources of behavior. Another passage where Hayek (1973, p. 11) referred to habit is as follows:
Many of the institutions of society which are indispensable conditions for the successful
pursuit of our conscious aims are in fact the result of customs, habits or practices which
have been neither invented nor are observed with any such purpose in view.

Here Hayek argued that institutions result in part from habits and customs,
and in turn these institutions are conditions for conscious action. But Hayek
neither established a direct link from habit to intention, nor recognized that
habit is a necessary foundation for conscious reﬂection itself. Furthermore,
his rather casual use of the term here suggests a conception of habit as
settled behavior, more than a propensity or disposition.
In his last book, Hayek (1988, p. 23) argued that ‘custom and tradition
stand between instinct and reason – logically, psychologically, temporally.’
This is the closest he gets to acknowledging the instinctive foundation of
reason. His former association of custom with habit would place both in the
intermediate position. But while he connected instinct, custom and reason,
he failed to establish them as complementary with one another. While
Hayek (1988, p. 21) ably criticized the notion that ‘the ability to acquire
skills comes from reason’ he did not address the foundations and evolutionary origins of reason itself.8
Overall, Hayek subsumes both habit and instinct within his excessively
general concept of a rule, thus neglecting the cognitive and psychological
foundations of rules themselves. What is partly required is an explanation why
people do, or do not, follow rules. Pointing to the incentives and sanctions
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associated with rules is insufﬁcient because it would not explain how individuals evaluate the sanctions or incentives involved. We also have to explain why
they might, or might not, take incentives or sanctions seriously.
Clearly, the mere codiﬁcation, legislation or proclamation of a rule are
insufﬁcient to make that rule effect social behavior. It might simply be
ignored, just as many French ignore legal restrictions on smoking in restaurants, and drivers everywhere break speed limits on roads. In this respect,
the unqualiﬁed term ‘rule’ may mislead us. What matters in the construction
of institutions are systems of established and prevalent social rules that
structure social interactions, rather than the formal structure of rules as
such. Furthermore, it is only through an understanding of the role of instinct and habit that we can show how rules are followed, become established and attain durability.
Although Hayek made repeated reference to Darwin, especially in his
mature works, he treated Darwinism as a continuation of earlier evolutionary ideas, which depended less on variation and selection. Hayek (1978, p.
265) alleged that others ‘made the idea of evolution a commonplace in the
social sciences of the nineteenth century long before Darwin.’ Hayek (1973,
p. 23) insisted on the existence of ‘Darwinians before Darwin’. With such
statements he repeatedly underestimated the substance and impact of the
Darwinian Revolution (Hodgson, 1993, 2004b). Although Hayek’s development of evolutionary theory in the social sciences is highly signiﬁcant, its
Darwinian component is incomplete. In particular, and unlike Veblen and
Dewey, Hayek failed to appreciate the impact of Darwinian thinking on the
treatment of human mind and intentionality.

5. CONCLUSION: VEBLEN, DEWEY AND HAYEK IN
THE LIGHT OF MODERN RESEARCH
This broadly chronological treatment of the views of Veblen, Dewey and
Hayek on the question of instinct, habit and reason raises the old question
as to whether science really or always makes cumulative progress. Of the
three, Dewey was the most sophisticated philosopher. But in Veblen’s writing the implications of Darwinism and Jamesian psychology were driven
most deeply into the philosophical core of the social sciences. If Veblen had
had the energy and longevity of Dewey or Hayek, one wonders what he
might have achieved. But Veblen’s legacy has been constrained by his generally elliptic and often cryptic writing style, and the concentration of his
most innovative theoretical output largely within the few years from 1898 to
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1914.9 By contrast both Dewey and Hayek both continued to produce
ground-breaking work for half a century or more. However, the modern
literature suggests that the Veblenian stance is more in line with current
research in psychology and philosophy.
The revival of pragmatist philosophy and the emergence of evolutionary
psychology are relevant in this context. In his modern reconstruction of
pragmatist thought, Hans Joas (1996, p. 158) succinctly summarized its
contribution in this area:
The alternative to a teleological interpretation of action, with its inherent dependence on
Cartesian dualisms, is to conceive of perception and cognition not as preceding action
but rather as a phase of action by which action is directed and redirected in its situational
contexts. According to this alternative view, goal-setting does not take place by an act of
intellect prior to the actual action, but is instead the result of a reﬂection on aspirations
and tendencies that are pre-reﬂexive and have already always been operative. In this act
of reﬂection, we thematize aspirations which are normally at work without our being
actively aware of them. But where exactly are these aspirations located? They are located
in our bodies. It is the body’s capabilities, habits and ways of relating to its environment
which form the background to all conscious goal-setting, in other words, to our intentionality. Intentionality itself, then, consists in a self-reﬂective control which we exercise
over our current behavior.

This pragmatist conception of action is entirely consistent with the views of
both Veblen and Dewey. However, while Dewey always stressed that cognition was embedded in process and circumstances, Veblen was more consistent
in seeing habit and instinct as the necessary foundations of intention and
reason. Remarkably, with developments in modern psychology and elsewhere
in the 1980s and 1990s, the Veblenian approach on instincts and habits now
seems remarkably modern. For instance, Howard Margolis (1987, p. 29) has
pursued the hierarchy of instinct, habit and reason in the following terms:
The output of the brain y would then consist of some blending of instinct, habit, and
judgment, all subject to errors and limitations, but on the whole sufﬁcient to make the
brain capable of survival in the environment in which it operates. There is a natural
hierarchy in the three modes (instinct, habit, judgment). Habits must be built out of
instincts, judgment must somehow derive from instinct and habits.

The idea that reason is in part a manifestation of instinct, and that instinct
and reason are complements, has again found its time a century after James
and Veblen. Leda Cosmides and John Tooby (1994b, p. 330) wrote of ‘reasoning instincts’ and Henry Plotkin (1994, p. 165) has explained that:
Rationality and intelligence are extensions of instinct and can never be separated from it.
The doctrine of separate determination is completely wrong. y Instinct is the mother of
intelligence.
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Instinct is not the antithesis of reason, but one of its preconditions. By
freeing the conscious mind from many details, instincts and habits have an
essential role. If we had to deliberate upon everything, our reasoning would
be paralyzed by the weight of data.
Modern evolutionary psychologists have provided evidence that human
rational capacities are improved when logical rules are placed in a social
context. Our minds are more tuned to socially contextualized rules than to
abstract logical reasoning. Accordingly, our knowledge makes use of ‘modular’ intelligence or ‘fast and frugal’ heuristics, rather than extended, intricate computations that consume as much as possible of the available
information.10
Cosmides and Tooby (1994a, p. 68) argued that human intentionality
must be studied in an evolutionary context: ‘The human brain did not fall
out of the sky, an inscrutable artifact of unknown origin, and there is no
longer any sensible reason for studying it in ignorance of the causal processes that constructed it.’ This has led to a critique of prevailing versions of
rationality and intentionality in the social sciences. Among these is the separation of thought from its neural and material context. As Denise Cummins (1998, p. 31) put it: ‘The Cartesian fantasy is that mind is pure intellect,
the engagement in pure thought for its own sake. But evolution doesn’t
work that way.’
Cosmides and Tooby (1994b, p. 327) rejected the widespread assumption
‘that rational behavior is the state of nature, requiring no explanation.’ They
went on to criticize what they call the Standard Social Science Model, where
the mind harbors general cognitive processes that are ‘context-independent’
or ‘context-free’. The key argument in this modern literature is that postulates concerning the rational capacities of the human brain must give an
explanation of their evolution according to established Darwinian principles
of evolutionary biology (Cummins & Allen, 1998).
Many of the ideas of the early pragmatists and instinct psychologists have
today made a comeback. ‘Modern research has tended to lessen the priority
of the conscious, deliberating aspect of the mind’ (Twomey, 1998, p. 441).
Accordingly, Antonio Damasio (1994) has undermined the Cartesian barrier between body and mind, and accordingly between intentional and materialist causality. The phenomenon of the mind cannot be understood from
the functioning of the brain alone. Mind and reason are both also inseparable from the body and its environment (Clark, 1997a, 1997b). This environment includes the institutions within which people act. Beliefs and
intentions are, in part, formed and changed through interactions with others
(Lane, Malerba, Maxﬁeld, & Orsenigo, 1996). We think and act in and
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through the contexts of our activities. The idea of the human will as the
ultimate, context-independent source of all intention and belief is untenable.
Paul Twomey has explored in detail the parallels between Veblen’s ‘economic psychology’ and much of modern psychology and cognitive science.
The perspective that Veblen inherited from Peirce, James and others
‘stressed the active and multi-tiered nature of the mind in which instincts,
habits, and conscious reasoning are all signiﬁcant for understanding human
behaviour’ (Twomey, 1998, p. 437).
Any attempt to deﬁne rationality in an entirely context-independent
manner is inadequate. In an ongoing process, people act, perceive, reason,
make decisions, and act again. We try to do our best with our knowledge in
the circumstances. But the cognitive frames and criteria, which they use in
their perceptions and deliberations, necessarily precede and mould the reasoning process. Rationality itself depends on prior social and psychological
props. ‘Mind ﬁrst’ explanations fail to acknowledge this.
Even within mainstream economics, where hard-core notions of rationality have long been protected from critical attack, there are recent signs of a
move in this direction. Work by experimental economists is increasingly
being interpreted as establishing the importance of the institutional and
cultural context of decision making (Loomes, 1999; Smith, 2003). The new
subdiscipline of ‘neuroeconomics’ abandons Cartesian dualism and attempts to ground rational deliberation and choice on neurological and biological mechanisms (Glimcher, 2003; Zak, 2004; Camerer, Loewenstein, &
Prelec, 2005; Camerer et al., 2005).
It is not the notion that humans act for reasons that is being attacked
here. Humans do act for reasons – but reasons and beliefs themselves are
caused, and have to be explained. It is proposed here that reasoning itself is
based on habits and instincts, and it cannot be sustained without them.
Furthermore, consistent with the evolutionary doctrine of continuity, these
instincts and the capacities to form habits, all developed through a process
of natural selection that extends way back into our pre-human past.
It might be objected that there is more to human purposefulness than goaldriven behavior. After all, ants and robots are purposeful in that limited
sense. A key point about social interactions is that we gauge and impute the
intentions of others, in order to understand and anticipate their behavior.
Social action is intersubjective and reﬂexive. It is very much about meanings,
interpretations of meaning, and imputations of meaning to the behavior of
others. Regrettably, some enthusiasts of Darwin have overlooked these issues. But there is nothing in Darwinism that rules out their inclusion. On the
contrary, if interpretations of meaning and intention are causally efﬁcacious,
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then there is a Darwinian imperative to understand their role. Furthermore,
the capacities to think, interact and interpret have themselves evolved and
must also be understood in evolutionary terms (Bogdan, 1997, 2000).
It is indeed remarkable that a view of the human mind, strongly prompted
by Darwin and developed by James, Veblen and others, has returned prominence in philosophy and psychology. It is the Darwinian framing of these
ideas that has been shown to be enduring. Before we move on, we ought to
recognize the contributions of the Darwinian pioneers of more than a century ago, some of which have been inadequately acknowledged.

NOTES
1. I mention one only. Khalil (2003b, p. 177) writes: ‘For natural selection theory,
the subject (organism) is presented as passive, succeeding or failing in response to the
object (the selection force) that is assumed to be self-constituted and independent of
the subject.’ This may be true of some versions of Darwinism, but it is not true of
Darwin himself (who saw organisms as far from passive) and several traditions in
Darwinian biology that stress strong interactions between organisms and their environment, including cases of frequency dependence (where ﬁtness or selection pressure depend on the size of the population), active niche search or niche creation, and
other instances where organisms choose or change their circumstances. See, e.g.,
Levins and Lewontin (1985), Laland, Odling-Smee, and Feldman (2000) Laland et
al. (2000) and Hodgson (1993) for further references.
2. Richards (1987) provides an extensive and powerful account of the impact of
Darwinism on the development of the theory of mind.
3. Elsewhere, however, I consider some cases where Veblen over-extended the
explanatory role of instinct in the social domain (Hodgson, 2004a).
4. See Boyd and Richerson (1985) and Durham (1991).
5. As a representative critic, Khalil (1995, pp. 555, 556) asserted: ‘Inspired by
Veblen’s legacy, old institutional economists generally tend to view the preferences of
agents as, in the ﬁnal analysis, determined by cultural norms.’ This may be true of
some old institutionalists, but it was not true of Veblen (1909, p. 629) who insisted
that social science must ‘formulate its theoretical results in terms of individual conduct’. From an evolutionary perspective, as Veblen understood well, there is no ‘ﬁnal
analysis’. Despite its subtitle, Khalil’s (1995) article is essentially about neither
Veblen nor his true legacy, but about versions of institutionalism that became
prominent in America after Veblen’s death. Neither do I accept Khalil’s (2003a, p.
117; 2003b, p. 170) characterization of Veblen’s (and my own) position as ‘normative’ and ‘self-actional’ in the sense that Veblen (or myself) made no attempt to
explain the origin of behavioral drives, thus treating them as ‘immanently conceived’.
The whole point of the evolutionary approach adopted by Veblen is to explain the
origins as well as the effects of instinctive and habitual drives. Khalil wrongly lumps
Veblen with those sociologists who have made norms or structures do most of the
explanatory work.
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6. In Hodgson (2004a) I argue that from the 1920s, with the exception of Veblen
and very few others, the rise of behaviorist psychology profoundly affected the entire
movement in institutional economics.
7. There is one reference to Dewey in Hayek’s (1952, p, 176) work, where he
mistakenly attributes to James and Dewey a view that sensations are the ‘ultimate
constituents of the world’.
8. See Murphy (1994) for an illuminating discussion of the complementarities of
instinct, habit and reason. Murphy (1994, p. 538) concluded: ‘Hayek, like the Sophists, treats his concepts as mutually exclusive alternatives (nature or custom or stipulation), whereas Aristotle treats his concepts as complementary and mutually
inclusive (nature and custom and stipulation).’
9. See Hodgson (2004a, 2004c) for discussions and possible explanations of
Veblen’s waning creativity.
10. See Buss (1999); Cosmides and Tooby (1994a, 1994b); Cummins (1998); Gigerenzer and Todd (1999); Gigerenzer et al. (1999); Plotkin (1994, 1997); Potts (2003);
Sperber (1996); Todd and Gigerenzer (2000); Weingart, Mitchell, Richerson, and
Maasen (1997) Weingart et al. (1997).
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ELEMENTS OF A COGNITIVE
THEORY OF THE FIRM
Bart Nooteboom
INTRODUCTION
In this paper I employ the perspective of embodied cognition to develop a
‘cognitive’ theory of the ﬁrm and organisations more in general. An organisation is any form of coordinated behavior, while a ﬁrm is a special form of
organisation, with a legal identity concerning property rights, liability and
employment. A possible misunderstanding of terminology should be eliminated from the start. In this paper, the terms ‘knowledge’ and ‘cognition’
have a wide meaning, going beyond rational calculation. They denote a
broad range of mental activity, including proprioception, perception, sense
making, categorisation, inference, value judgments, and emotions. Following others, and in line with the perspective of embodied cognition, I see
cognition and emotion (such as fear, suspicion), and body and mind, as
closely linked (Merleau-Ponty, 1942, 1964; Simon, 1983; Damasio, 1995,
2003; Nussbaum, 2001).
The perspective of embodied realism provides the basis for a constructivist, interactionist theory of knowledge that does not necessarily wind up in
radical post-modern relativism. According to the latter, the social ‘constructionist’ notion of knowledge entails that since knowledge is constructed
rather than objectively given, any knowledge is a matter of opinion, and any
opinion is as good as any other. This would lead to a breakdown of critical
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debate. Embodied realism saves us from such radical relativism in two ways.
First, our cognitive construction builds on bodily functions developed in a
shared evolution, and possibly also on psychological mechanisms inherited
from evolution, as argued in evolutionary psychology (Barkow, Cosmides,
& Tooby, 1992). Second, by assumption we share the physical and social
world on the basis of which we conduct cognitive construction. That
constitutes a reality that is embodied (Lakoff & Johnson, 1999). As a result
of shared psychological mechanisms of cognitive construction and a shared
world from which such construction takes place, there is a basic structural
similarity of cognition between people. This provides a basis for debate.
Indeed, precisely because one cannot ‘climb down from one’s mind’ to assess
whether one’s knowledge is properly ‘hooked on to the world’, the variety of
perception and understanding offered by other people is the only source one
has for correcting one’s errors.
The basic assumption, or working hypothesis, of this paper is that the
perspective of embodied cognition can usefully be applied for the development of a ‘cognitive theory of the ﬁrm’. Such theory contains a number of
elements that cannot all be discussed in this paper. Here, the following elements are discussed. First, I discuss the conceptual roots of embodied cognition, in philosophy, cognitive science, theory of meaning, and sociology.
Embodied cognition yields a principle of ‘methodological interactionism’, to
replace both the methodological individualism of economics, which yields
under-socialisation, and the methodological collectivism of (some) sociology,
which yields over-socialisation. Thereby, it offers a philosophical basis for
integrating economics and sociology. Second, I analyse the implications of
embodied cognition for the nature, purpose and boundaries of the ﬁrm.
This yields the notion of the ﬁrm as a ‘focusing device’, which has implications for inter-ﬁrm relationships, such as alliances and networks. Third,
I summarise a theory of organisational learning and innovation. It is aimed
at solving the problem of combining structural stability and change, known
in economics as the problem of combining exploitation and exploration
(March, 1991). The core of this theory is a ‘heuristic’, or set of principles, in
a ‘cycle of discovery’ that was inspired by a view of the development of
intelligence in children proposed by Jean Piaget. Finally, this paper elaborates that theory with the aid of the notion of scripts, which is also taken
from cognitive science. These elements were developed in earlier work (Nooteboom, 1992, 1999, 2000, 2004), but the aim of this paper is to spell out in
more detail how they are informed by embodied cognition.
The development of a cognitive theory of the ﬁrm is needed for both
theoretical and practical purposes. In economics and business, there is much
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talk of, on the one hand, the ‘knowledge economy’ and the ‘learning organisation’, and, on the other hand, the ‘network economy’ and the importance of inter-ﬁrm relations and networks for innovation. Until recently,
there was lack of an adequate theory of knowledge to analyze and connect
issues of innovation, learning and inter-ﬁrm relationships. Since according
to embodied cognition knowledge is embedded in relations in the world, and
is embodied on the basis of them, it has a natural application in learning by
interaction in network economies.
A view of the economy that is close in cognitive perspective to that of
embodied cognition, derives from Hayek (1999), whose views are discussed
extensively elsewhere in this volume. However, while the central views of
Hayek cohere with the argument of this paper, Hayek did not offer a theory
of the ﬁrm.
I propose that there are two very different types of application of
embodied cognition to a theory of the ﬁrm. First, I will show that there are
direct implications for how an organisation enables people to function, in
collaboration, communication, mutual perception, attribution of competencies and intentions, and conﬂict resolution. The second application of
embodied cognition is more speculative, in an analysis by analogy. I propose, as a working hypothesis, that insights in the functioning of the brain
(Damasio, 1995; Edelman, 1987, 1992; Lakoff & Johnson, 1999) entail a
fundamental ‘logic’, or set of heuristics, or principles, of cognitive structuration, which apply more generally, including processes of learning and
innovation in organisations and economies (Nooteboom, 2000). Perhaps,
while economics can learn from cognitive science, there may also be
conceptual trafﬁc in the reverse direction. Perhaps insights in network phenomena in economics, embryonic as they are, can yield hints, or at least
interesting questions, for studies in cognitive science. Of course, such analysis by analogy is hazardous. I certainly do not propose to look at people in
organisations as if they are similar to neurons in the brain. The analogy I
seek is the following. Organisations are confronted with the problem of how
to combine on the one hand structural stability, for the sake of efﬁcient
operational functioning, in using existing resources and competencies, to
survive in the short term, in ‘exploitation’, and on the other hand structural
change, for learning and the development of new competencies, to survive in
the longer term, in ‘exploration’ (March, 1991). How does one combine
structural stability with structural change? A similar problem, for sure,
arises in the brain (Holland, 1975, who ﬁrst came up with the problem of
exploitation and exploration), and in economics we might learn from how
this problem of structuration is dealt with in cognitive science.
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A related problem, or so I propose, arises in the ‘structure-agency’ problem in sociology. In economic systems, on the level of organisations and on
the higher level of economic systems, institutional arrangements (organisations) and institutional environments enable and constrain the activities that
fall within their compass, but those activities feed back to reconstruct those
institutions. This is the problem of ‘structuration’ in sociology (Giddens,
1984; Archer, 1995). Sociology is relevant in economic analysis from the
perspective of embodied cognition, because it is geared to look at conduct as
embedded in social structures in a way that economics is not.
Perhaps the research program undertaken here is overly ambitious,
pretentious even, but it does seem to me that a perspective arises for
coherence between fundamental concepts of structural dynamics in cognitive science, economics and sociology. I will try to argue this in a discussion
of a number of intellectual ‘roots’ of embodied/embedded cognition.

EMBODIED AND EMBEDDED COGNITION:
THE ROOTS
A key characteristic of embodied cognition is that it sees cognition as rooted
in brain and body, which are in turn embedded in their external environment. This simple characterisation already suggests that embodied cognition
might help to yield more depth of insight in the view, which prevails in
contemporary literatures of economics, business, and organisation, that
ﬁrms learn and innovate primarily from interaction between them, in
alliances, networks, and the like. This yields (at least) two levels of embedding: of individual minds in organisations, and of organisations in networks
of organisations.
An issue, in the literature on organisational learning, is what learning on
the level of an organisation could mean, in comparison with, and in relation
to, learning on the level of individuals (Cook & Yanow, 1996). Can we
learn, here, from insights in the operation (emergence and functioning) of
neuronal groups, in the brain, and interaction between them, by selection
and mutual inﬂuence (Edelman, 1987), in the structuration of ‘higher level’
phenomena of cognition (Nooteboom, 1997)?
The notion that cognition is embodied is prominent in the recent work of
cognitive scientists (Damasio, 1995, 2003; Edelman, 1987, 1992; Lakoff &
Johnson, 1999). In economics, it goes back to the work of Hayek (1999). In
philosophy, it goes back to Merleau-Ponty (1964), who also argued that ‘the
light of reason is rooted in the darkness of the body’. Another intellectual
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root is to be found, in my view, in Quine’s notion of cognition (in the wide
sense, indicated above) as a ‘seamless web’ (Quine & Ullian, 1970). A similar
idea was offered by Bachelard (1940). This is very important, in my view, in
its substitution of a theory of truth as ‘coherence’, within that seamless web
of belief, for a theory of (a mysterious, magical) ‘correspondence’ between
units of cognition and elements of an objective reality.
Interesting, in this seamless web notion, is the perspective for escaping
from perennial problems of inﬁnite regress in the justiﬁcation of parts of
knowledge on the basis of some other ‘higher level’, foundational parts,
which in turn, then, must rest on yet higher levels of foundation. Here,
Neurath’s metaphor comes to mind, of the mariner who reconstructs his
boat, plank by plank, while staying aﬂoat in it. To mend one plank one
stands on another, which may in turn be mended from standing on the
mended ﬁrst one. In other words, some parts of cognition may provide the
basis for adapting other parts, which in turn may provide the platform for
adapting the ﬁrst parts. This is how we bootstrap ourselves into learning
without standing on any prior foundation.
The notion that cognition is embedded, and arises from interaction with
the environment, goes back to Vygotsky (1962), and Piaget (1970, 1974),
with their idea that ‘intelligence is internalised action’.1 In the literature on
business and organisations, this is known as the ‘activity theory’ of knowledge (Blackler, 1995), inspired also by the work of Kolb (1984). Another
intellectual root lies in Wittgenstein’s idea of ‘meaning as use’, which is
linked to the American pragmatic philosophers James, Dewey and Peirce.
Cognitive categories are not to be seen as carriers of truth (in the usual
correspondence sense), but as instruments that are more or less adequate for
situated action. In sociology, the idea that cognition arises from interaction
of people with their (especially social) environment arises, in particular, in
the ‘symbolic interactionism’ proposed by Mead (1934, 1982). In the organisation literature, this has been introduced, in particular, by Weick
(1979, 1995), who reconstructed organisation as a ‘sense-making system’.
We need to consider issues of meaning in some depth. Here, I employ the
basic terminology introduced by Frege (1892), (cf. Geach & Black, 1977;
Thiel, 1965), with the distinction between sense (‘Sinn’, connotation, intension) and reference (‘Bedeutung’, denotation, extension). Frege characterised sense as ‘Die Art des Gegebenseins’, i.e. ‘the way in which something
(reference) is given’. I interpret this, correctly I hope, as sense providing the
basis to determine reference. A famous example is Venus being identiﬁed as
‘the morning star’ and ‘the evening star’, depending on where you see it.
Here, logically incompatible senses turn out to have the same reference.
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Here, I propose a second link with Quine (1959), in his notion of the
‘indeterminacy’ of reference, or even its ‘inscrutability’, when as an anthropologist we enter into communication with a foreign tribe. An important
feature of embeddedness is that the reference of terms is generally indeterminate without their embedding in a speciﬁc action context, in combination
with the embodied web of largely tacit belief. At the conference on embodied
cognition in Great Barrington, in 2003, which led to the present volume,
professor Searle used the example of ‘eating a hamburger’. Unspeciﬁed, but
obvious, is the condition that the hamburger enters the body not by the ear
but by the mouth. It is obvious by virtue of the ‘background’. I suggest that
the background consists of the cognitive background, in a seamless web of
cognition, of the observer, and the context, of words in a sentence, in a
context of action. The latter triggers associations between connotations
embodied and distributed in the former. In this way, embedding is needed to
disambiguate expressions that by themselves are underdetermined in their
reference. Reference becomes not just indeterminate but inscrutable in
communication with a foreign tribe, because the seamless web of cognition
is woven differently, in its evolution in more or less isolated practical and
cultural settings.2
A second effect of embeddedness, I propose, is that any event of interpretation, in a context of action, shifts meanings. In sum, we grasp our
actions in the world to both disambiguate and construct meaning. How do
meanings of words change in their use? Let us take the meaning of an
expression as ‘sense’, in the Fregean sense, in a constellation of connotations
connected across terms, which establishes reference. Neural structures provide the basis for categorisation, i.e. assigning a perceived object to a
semantic class, on the basis of patterns of connotations that distinguish one
category from another. This connects with de Saussure’s (1979) notion that
‘a word means what others do not’. It seems, however, that the activity of
categorisation brings in novel connotations, or patterns of them, from speciﬁc contexts of action, and affects the distribution of connotations across
categories. Then, an expression (sentence, term, sign) never has the exact
same meaning across different contexts of action. Furthermore, I propose
that any such act of interpretation shifts the basis for it. Associations
between terms, on the basis of shared or linked connotations, shift the
distribution of those connotations across terms. In neurophysiological
terms, I suppose, this is embodied in selection and strengthening and weakening of connections between neuronal groups, as described by professor
Edelman. Could this be indicative of how structures in their mutual inﬂuence can function efﬁciently while changing in the process?
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The construction of meaning from actions in the world connects with the
use of metaphors, as discussed by Lakoff and Johnson (1980), and as presented at the Barrington conference by professor Johnson. We grasp our
actions in the physical world, in which we have learned to survive, to
construct meanings of abstract categories, starting with ‘primary metaphors’ that build on proprioception. Thus, for example, good is ‘up’,
because we stand up when alive and well, while we are prostrate when ill or
dead. The analysis is important not only in showing how we cope in the
world, but also in showing how metaphors can yield what Bachelard (1980)
called ‘epistemological obstacles’. I suspect that the primary metaphors,
informed by experience with objects in the world, yield a misleading conceptualisation of meanings, for example, as objects. Since objects retain
their identity when shifted in space, we ﬁnd it difﬁcult not to think of words
retaining their meaning when shifted from sentence to sentence. Underlying
this is the ‘museum metaphor’ of meaning: words are labels of exhibits that
constitute their meaning, and the ‘pipeline metaphor of communication’:
with words meanings are shipped across a ‘communication channel’.
Meanings and communication are not like that, but we ﬁnd it difﬁcult to
conceptualise them differently. In short, in abstract thought, we suffer from
an ‘object bias’
If interpretation (categorisation) occurs by association on the basis of
connected connotations that are distributed across terms, and if at the same
time it affects the distribution of connotations, thus shifting meanings, analytical ambitions of past thought become problematic. Not only does the
meaning of words depend on those of other words (Saussure), the use of
words shifts what other words mean. Can we still separate the intersubjective order of language (Saussure: ‘langue’) and its individual, creative,
practical use (Saussure: ‘parole’)? Can we separate semantics from pragmatics? Is this, perhaps, a case of structure and agency, where the agency of
parole is based on the structure of langue but also shifts it? Is it a case of
exploitation that yields exploration? For sure, we cannot maintain Frege’s
claim that the meaning of a sentence is a grammatical function of given
(ﬁxed) meanings of the words in it. What I have been saying is that the
sentence also affects the meanings of words in it. Rather than analytical
composition we have a hermeneutic circle (Gadamer, 1977), where established meanings provide categorisation, which in turn affect established
meanings (see Nooteboom, 2000, for an elaboration and a discussion of a
theory of poetics). In this context, consider the switch in Wittgenstein’s
thinking, from analyticity (in his ‘Tractatus’) to language as an inexplicable,
irreducible ‘form of life’ (Wittgenstein, 1976). What more can be said about
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words as ‘forms of life’, about how parole reconstructs langue? Saussure
noted the role of parole, but focused his analysis on the order of langue.
The pressing question is by what principles the structuration of cognition,
categorisation and meaning proceeds. We are back at the question of structure and agency, of stability and change, and of exploitation and exploration. How does the use of words change their meaning while maintaining
stability of meaning for interpretation and meaningful discourse? Are there
‘levels’ of change, with ‘minor change’ that leads on, somehow, to ‘large’ or
wider ‘structural’ change? How would that work? What happens in the brain
in doing that? Is there a lesson for organisational learning? I will discuss this
central problem later. First, I consider the implications of embodied cognition for different levels of cognition and variety of cognition between
people, and implications for the theory of the ﬁrm.

LEVELS AND VARIETY OF COGNITION
What I make of embodied cognition is the following. For knowledge I take
a social constructivist, inter-actionist view. People perceive, interpret and
evaluate the world according to mental categories (or frames or mental
models) that they have developed in interaction with their social and physical environment, in ‘embodied realism’ (Lakoff & Johnson, 1999), with the
adaptive, selectionist construction of neural nets (Edelman, 1987, 1992).
Since the construction of cognition takes place on the basis of interaction
with the physical and social environment, which varies between people,
‘different minds think different things’, as was recognised by Austrian
economists (Lachmann, 1978). This connects, in particular, with Hayek’s
view of localised, distributed knowledge, and his view of inter-ﬁrm relations
(competition) as constituting a ‘discovery process’.
The physical environment varies less than the social. However, the latter
is often cognitively constructed on the basis of ‘primary’ physical metaphors
(Lakoff & Johnson, 1980), so that some of the similarity of the physical
environment gets transferred to the cognitive construction of cultural categories. However, this ‘second order’ cognitive construction allows for more
variety, as shown in the variety of metaphors ‘people live by’.
Building on the philosophy of Spinoza, Damasio (2003) demonstrated a
hierarchy of cognition, where rationality is driven by feelings, which in turn
have a substrate of physiology, in a ‘signaling from body to brain’. Simmel
(1950, ﬁrst published 1917) and Maslow (1954) proposed that people have
different levels of needs, motives and cognitive make-up, where lower level
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needs must be satisﬁed before higher levels can come into play (the principle
of ‘prepotency’), and people are more similar on the deeper levels than on
the higher levels. In the classic categorisation of Maslow, on the deepest
level we ﬁnd the most instinctive, automatic, unreﬂected and difﬁcult to
control drives of bodily physiology, such as hunger and sexual appetite,
which are highly similar between different people. Next, we ﬁnd needs of
shelter, safety, and protection. Next, social recognition, esteem and legitimation. Next, individual expression and self-actualisation. Higher levels are
more idiosyncratic, and hence show greater variety between people, than
lower levels. While there is some empirical evidence for this scheme (Hagerty, 1999), it is far from accurate, especially the principle of pre-potency.
The need for esteem and self-actualisation can lead people to make great
sacriﬁces on the levels of safety, shelter, and food. Man has a strong, and
perhaps even instinctive drive, it appears, towards metaphysics, as exhibited
in the earliest forms of Homo Sapiens Sapiens. That may even be part of the
characterisation of our species, in distinction with earlier hominoids. People
made and still make great sacriﬁces, at the cost of hunger, hardship, danger
and even loss of life, for the sake of some abstract, metaphysical ideal of
religion or political ideology. Throughout history, people have gone to great
lengths to build shrines, pyramids and cathedrals, at a great sacriﬁce of life
and hardship. Even today, suicide terrorists blow themselves and others up
in the name of an ideology. Also, while people may have the same needs on
the physiological level of food and sex, the foods and behaviours they
choose to satisfy those needs vary greatly. Apparently, higher levels ﬁnd
their expression in a variety of ways of satisfying needs on lower levels.
Nevertheless, in spite of these qualiﬁcations and additions, it still seems true
that there are different levels of needs and motives, and that people are more
similar on lower levels and more varied on higher levels. Simmel (1950)
concluded that in a randomly composed group of people, what people have
in common resides on lower levels of needs and cognition as the size of
the group increases. What random masses have in common is basic needs
and instincts.
As a result of differences in physical and cultural environments that are
embodied in cognition, perception, interpretation and evaluation are pathdependent and idiosyncratic to a greater or lesser extent. By path-dependent
I refer, here, to the condition that cognition takes place on the basis of
categories that have developed in interaction with a certain context of action, so that the latter predisposes cognition. Cognition depends, literally,
on the path of cognitive development. Different people see the world differently to the extent that they have developed in different social and physical
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surroundings and have not interacted with each other. In other words, past
experience determines ‘absorptive capacity’ (Cohen & Levinthal, 1990). This
yields what I call ‘cognitive distance’ (Nooteboom, 1992, 1999).
These phenomena of levels and variety of cognition have important
implications for organisations and ﬁrms.

ORGANISATION AND FIRM AS A FOCUSING DEVICE
An implication of the foregoing analysis for the theory of organisation in
general and the ﬁrm in particular, as a speciﬁc kind of organisation, is that
in order to achieve a speciﬁc joint goal, on a higher level than basic needs,
the categories of thought (of perception, interpretation and value judgment),
of the people involved must be aligned and lifted to some extent (Nooteboom, 1992, 2000). Cognitive distance must be limited, to a greater or lesser
extent. This yields the notion of the ﬁrm as a ‘focusing device’. The purpose
of organisational focus is twofold. First to raise shared cognition to a level
higher than basic needs and instincts, consistent with, and supporting the
goal of the ﬁrm, in ‘core competencies’. Second, to reduce cognitive distance, in order to achieve a sufﬁcient alignment of mental categories, to
understand each other, utilise complementary capabilities and achieve a
common goal. To achieve this, organisations develop their own specialised
semiotic systems, in language, symbols, metaphors, myths, and rituals. This
is what we call organisational culture. This differs between organisations to
the extent that they have different goals and have accumulated different
experiences, in different industries, technologies and markets.
Organisational focus has a dual function, of selection and adaptation. In
selection, it selects people, in recruitment but often on the basis of selfselection of personnel joining the organisation because they feel afﬁnity with
it, and adaptation, in the socialisation into the ﬁrm, and training, of incoming personnel. To perform these functions, focus must be embodied in
some visible form. Such form is needed for several reasons. One is to stabilise the mental processes underlying organisational focus. As such, organisational focus has the same function as the body has for individual
cognitive identity. In the theory of embodied cognition it has been recognised that cognition, with its drives of feelings, is diverse and volatile, and
often limitedly coherent, and lacks a clearly identiﬁable, stable, mental
identity of the ego, and that such identity, in so far as it can be grasped, is
due, in large part, to the body as a coherent source of feelings and their
underlying physiology. Similarly, cognitive activities in an organisation
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require some embodiment to crystallise, direct and stabilise cognition and
communication within the organisation. A second function of organisational form is to function as a signaling device to outsiders. That is needed
as a basis of the (self)selection process of incoming staff.
As a result, organisational form has a number of possible features, corresponding with different ways in which organisational focus can work. For
both the internal function of adaptation, with crystallisation, stabilisation
and direction, and the external function of selection by signalling, we ﬁnd
symbols, such as logo’s, and style of advertisement and external communication. More for the internal function we ﬁnd the exemplary behaviour of
organisational heroes, often a founder of the organisation, corresponding
myths, and rituals. More formalised forms of organisation are procedures,
for reporting, decision making, recruitment, contracting, and the like. An
important more formal organisational form is legal identity, aimed at securing the interests of different stakeholders. Legal identity varies with the
focal stakeholders and their interests. Legal identity is needed to regulate
ownership and decision rights, liability, contracting, and the like. Here,
ﬁrms distinguish themselves from organisations more generally. A ﬁrm is
deﬁned as an organisation of capital and labour aimed at proﬁt, in contrast
with, for example, a foundation that is not aimed at proﬁt. The legal identity
of ﬁrms varies according to the regulation of liability, ownership, availability of shares, employment status, tax, and the like.
Elements of this idea of organisation and ﬁrm are not new. It connects
with the idea, in the organisation literature, that the crux of an organisation
is to serve as a ‘sensemaking system’ (Weick, 1979, 1995), a ‘system of
shared meaning’ (Smircich, 1983) or ‘interpretation system’ (Choo, 1998). I
propose that this yields a more fundamental reason for ﬁrms to exist than
the reduction of transaction costs, although transaction costs are also part
of the story (Nooteboom, 1996, 2004). In a ﬁrm, people need to achieve a
common purpose, and for this they need some more or less tacit shared ways
of seeing and interpreting the world. Referring to the discussion in an earlier
section, they need a commonality of what at the conference in Great Barrington professor Searle called ‘background’.
Present economic theories of organisation (and of law) tend to look at
organisations (and law) as incentive systems. However, increasingly it is
recognised that for a variety of reasons ex-ante incentive design is problematic. Owing to uncertainty concerning contingencies of collaboration,
and limited opportunities for monitoring, ex-ante measures of governance
are seldom complete, and need to be supplemented with ex-post adaptation.
Such uncertainties proliferate under present conditions of professional work
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and rapid innovation. Professional work is hard to monitor and evaluate,
and requires considerable autonomy for its execution. Rapid innovation
increases uncertainty of contingencies and makes formal governance, especially governance by contract, difﬁcult to specify. If such speciﬁcation is
nevertheless undertaken, it threatens to form a straightjacket that constrains
the scope for innovation (Nooteboom, 1999). Furthermore, the attempt to
use contracts to constrain opportunism tends to evoke mistrust that is
retaliated by mistrust, while in view of uncertainty there is a need to use
trust rather than contract (Nooteboom, 2002).
Organisational focus, provided by organisational culture, yields an epistemological and normative ‘background’ for ex-ante selection of staff to suit
organisational focus, and for ex-post adaptation, as a basis for coordination, mutual understanding, mutual adaptation, decision-making, and conﬂict resolution. Organisational culture incorporates fundamental views and
intuitions regarding the relation between the ﬁrm and its environment (‘locus of control’: is the ﬁrm master or victim of its environment), attitude to
risk, the nature of knowledge (objective or constructed), the nature of man
(loyal or self-interested) and of relations between people (rivalrous or collaborative), which inform content and process of strategy, organisational
structure, and styles of decision-making and coordination (Schein, 1985).
Note that the notion of organisational focus does not entail the need for
people to agree on everything, or see everything the same way. Indeed, such
lack of diversity would prevent both division of labor and innovation within
the ﬁrm. As discussed in Nooteboom (1999) there is a trade-off between
cognitive distance, needed for variety and novelty of cognition, and cognitive proximity, needed for mutual understanding and agreement. In fact,
different people in a ﬁrm will to a greater or lesser extent introduce elements
of novelty from their outside lives and experience, and this is a source of
both error and innovation. Nevertheless, there are some things they have to
agree on, and some views, often tacit, which they need to share, on goals,
norms, values, standards, outputs, competencies and ways of doing things.

TIGHTNESS AND CONTENT OF FOCUS
Organisational focus needs to be tight, in the sense of allowing for little
ambiguity and variety of meanings and standards, if the productive system
of a ﬁrm, for the sake of exploitation, is ‘systemic’, as opposed to ‘standalone’ (Langlois & Robertson, 1995). Exploitation is systemic when there is
a complex division of labour, with many elements and a dense structure of
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relations between them, with tight constraints on their interfaces. An example is an oil reﬁnery. In more stand-alone systems, elements of the system
are connected with few other elements, and connections are loose, allowing
for some ambiguity and deviation from standards on interfaces. An example
is a consultancy ﬁrm. An intermediate system, between systemic and standalone, is a modular system. Here, there are also multiple, connected
elements, as in the systemic case, but the standards on interfaces allow for
variety, where different modules can be plugged into the system.
Since cognition is a wide concept, with several aspects (perception,
interpretation, evaluation), organisational focus can have a variety of contents, for which the focus may have different width, sharpness and tightness.
Mintzberg (1983) distinguished ﬁve forms of coordination in organisations:
direct supervision, standardisation of processes, outputs or skills, and mutual adaptation. Later, he added coordination by values/norms, for ‘missionary organisations’ (such as the church). The focus can be directed at one
or more of these forms of coordination. When processes are standardised, as
in an assembly line, workers need to understand instructions, but may not
need to be able to talk to each other. In professional organisations, where
processes and outputs are difﬁcult to standardise and monitor, one often
resorts to standardisation of skills. When that is problematic, or insufﬁcient,
one may have to resort to mutual adjustment. Here, people need to share
certain values and norms for doing that. In the development of economies
that are more service oriented and more based on professional workers,
there has been a shift towards coordination by standardisation of skills,
mutual adaptation and ‘missionary’ goals, values and norms.
One aspect of entrepreneurship, which links with Schumpeter’s (and Weber’s) notion of the entrepreneur as a charismatic ﬁgure, is that it is his
central task to achieve this: to align perceptions, understandings, goals and
motives. Related to this, perhaps, Adam Smith also recognised ‘authority’
next to utility, in politics and organisation, to establish allegiance to joint
goals, as discussed by Khalil (2002). In this context, I was struck by a
comment, at the conference, by professor Edelman, that evolutionary selection can take place only in a space constrained by values.
A puzzle is how a leader can contribute to coordination if this cannot be
achieved by canonical rules that pretend to completely specify required
conduct. One problem is how such a leader would know such rules, since the
people he sets out to constrain and guide in their actions know better, in
their interaction with customers, suppliers and technology, what could
be done. A second problem, recognised in the business literature on
‘communities of practice’ (Brown & Duguid, 1996; Lave & Wenger, 1991;
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Wenger & Snyder, 2000), is that such pre-speciﬁed rules cannot deal with the
complexity and variability of situated action, in speciﬁc action contexts.
This is in line with the argument, developed above, concerning the indeterminacy of reference and the context-dependence of meaning.
Here, I note the role of prototypes or ‘exemplars’ in language and categorisation (Rosch, 1978; Nooteboom, 2000). Since deﬁnitions can seldom
offer necessary and sufﬁcient conditions for categorisation, and meaning is
context-dependent and open-ended, allowing for variation and change, we
need prototypes. Prototypes are salient exemplars of a class that guide categorisation by assessing similarity to the prototype. This, I suggest, goes
back to Aristotle’s notion of ‘mimesis’. The root meaning of a ‘paradigm’, in
science’ is ‘exemplar’. From this follows the role, in organisation, of leaders
setting exemplars or prototypes of conduct, embodied in myths and stories
of ‘heroes’ that do not specify conduct and yet guide it.
The process of focusing, in an organisation, is related, I suggest, to the
decision heuristic, recognised in social psychology, of ‘anchoring and adjustment’ (Bazerman, 1998). According to this heuristic, judgment is based
on some initial or base value (‘anchor’) from previous experience or social
comparison, plus incremental adjustment from that value. People have been
shown to stay close even to random anchors that bear no systematic relation
to the issue at hand. First impressions can inﬂuence the development of a
relation for a long time. This is conducive to both coordination and myopia.
An implication of the notion of a ﬁrm as a focusing device is that the need
to achieve a focus entails a risk of myopia: relevant threats and opportunities to the ﬁrm are not perceived. To compensate for this, people, and
ﬁrms, need complementary sources of outside intelligence, to utilise ‘external
economy of cognitive scope’ (Nooteboom, 1992). This yields a new perspective on inter-organisational relationships, next to the usual considerations, known from the alliance literature, such as economies of scale and
scope, risk spreading, complementarity of competence, ﬂexibility, setting
market standards, and speed and efﬁciency of market entry (Nooteboom,
1999, 2004). This perspective is consonant with the notion of double embeddedness, indicated before, of minds in organisation, and organisations in
outside networks. It also ﬁts well with the prevalent idea in the literature on
innovation systems that innovation derives primarily from interaction between ﬁrms (Lundvall, 1988). Here again the trade-off arises between cognitive distance, for the sake of novelty, and cognitive proximity, for the sake
of understanding and coordination.
The notion of a ﬁrm as a focusing device yields an alternative to TCE, for
an explanation of the boundaries of the ﬁrm. The present theory yields a
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prediction that is opposite to that of classical transaction cost economics: with
increasing uncertainty, in terms of volatility of technology and markets, ﬁrms
should not integrate activities more, as transaction cost theory predicts, but
less, because the need to utilise outside complementary cognition is greater.
Here, the prediction is that ﬁrms will engage less in mergers and acquisitions
and more in intensive alliances at some cognitive distance, but with sufﬁcient
durability and intensity to achieve mutual understanding and cooperation.
This prediction has been conﬁrmed empirically by Colombo and Garrone
(1998).

COGNITIVE DISTANCE
Diversity is a crucial condition for learning and innovation, to produce
Schumpeterian ‘novel combinations’, as demonstrated in evolutionary economics (Nelson & Winter, 1982). Diversity is associated with the number of
agents (people, ﬁrms) with different knowledge and/or skills, who are involved in a process of learning or innovation by interaction. However, next
to the number of agents involved, a second dimension of diversity is the
degree to which their knowledge or skills are different. This takes us back to
the notion of ‘cognitive distance’. Note that since cognition also includes
emotion-laden value judgments, cognitive distance includes different normative perspectives on behavior.
On the basis of different experiences, with different technologies and
different markets, and different organisational histories, in other words at
some cognitive distance, outside ﬁrms perceive, interpret and understand
phenomena differently, and this may compensate for organisational myopia. The different foci of ﬁrms entail cognitive distance between ﬁrms. In
processes of learning and innovation, in interaction between ﬁrms, this
yields both an opportunity and a problem. The opportunity lies in diversity:
the novelty value of a relation increases with cognitive distance. However,
mutual understanding decreases with cognitive distance. If effectiveness of
learning by interaction is the mathematical product of novelty value and
understandability, the result is an inverse-U shaped relation with cognitive
distance. Optimal cognitive distance lies at the maximum of the curve. This
is illustrated in Fig. 1.
In Fig. 1, the downward sloping line represents understandability, on the
basis of ‘absorptive capacity’ (Cohen & Levinthal, 1990). The upward sloping line represents the novelty value of a relation. The optimal level of
cognitive distance from a learning perspective lies in-between very low and
very high levels of cognitive distance.
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Absorptive
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Novelty value

Learning

Optimal cognitive distance

Fig. 1.

Cognitive distance

Optimal Cognitive Distance. Source: Nooteboom (1999).

The ﬁgure implies a difference between reducing cognitive distance and
crossing it, on the basis of absorptive capacity. The difference is the same as
that between empathy and identiﬁcation, recognised in social psychology and
in the literature on the development of trust (McAllister, 1995; Lewicki &
Bunker, 1996). Empathy entails that one has sufﬁcient understanding of
another’s language, and ways of thought, to understand him, without, however, ‘thinking the same’. Identiﬁcation entails ‘thinking the same’ (while
recognising that thoughts are never identical). As parties engage in prolonged
interaction, particularly when that is exclusive, i.e. when there are no outside
interactions in the relevant area of cognition, people will increasingly think
alike, and cognitive distance is reduced, i.e. identiﬁcation takes place.
Wuyts, Colombo, Dutta, and Nooteboom (2005) put the hypothesis of
optimal cognitive distance to two empirical tests. The ﬁrst test was conducted on a combination of the basic hypothesis of optimal cognitive distance with the second hypothesis that cognitive distance decreases with
increased frequency and duration of interaction. This yields the hypothesis
of an inverted U-shaped relation between radical technological innovation
and the extent to which ﬁrms ally with the same partners over time. That
hypothesis was tested on data on vertical alliances between biotech and
pharma companies, and was supported. The second test was conducted on a
combination of the basic hypothesis of optimal cognitive distance with a
second hypothesis that the likelihood of a collaborative alliance increases
with the expected performance of collaborative innovation. This yielded the
derived hypothesis that the likelihood of an alliance for innovation has an
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inverted U-shaped relation with cognitive distance. That hypothesis was
tested on data on horizontal alliances in ICT industries. Cognitive distance
was measured by differences in degrees of specialisation in different dimensions of technology, inferred from patent data. Partial support was found.
Technology-related measures of cognitive distance were not found to have
any signiﬁcant effect, but several indicators of differences in ﬁrms’ organisational characteristics proved to have the expected inverted U-shaped
effect. Several considerations were offered to explain why organisational
aspects turned out to be more important than technological ones in ICT
industries. Nooteboom, van Haverbeke, Duysters, Gilsing, and van den
Oord (2005) conducted a more complete empirical, econometric test, on the
basis of a large set of data on inter-ﬁrm alliances over a ten-year period.
Cognitive distance was reduced to technological distance, which was measured on the basis of correlation between proﬁles of technological knowledge
composed from patent data. Innovative performance was measured as new
patents, in successive years, with a distinction between exploratory patents,
in new patent classes, and exploitative patents, in patent classes in which a
ﬁrm already has patents. Absorptive capacity was made endogenous, in that
the downward sloping line of absorptive capacity (cf. Fig. 1) was taken as a
function of cumulative past R&D. The hypothesis of performance as an
inverse-U shaped function of cognitive distance was conﬁrmed, including
the derived hypothesis that optimal distance is higher for exploration than
for exploitation. The latter can de attributed to a higher slope of the novelty
line, in Fig. 1.
Fig. 1 certainly does not offer any ‘ﬁnal word’ on cognitive distance, and
harbors problems that require attention. While the proposed difference between crossing cognitive distance (empathy) and reducing it (identiﬁcation)
may have some face value, what, more precisely, is the difference between
understanding someone and having the same thoughts? Furthermore, Fig. 1
is misleading to the extent that it offers a static frame for what are essentially
dynamic processes of interaction. As discussed before, while existing meanings form the basis for sense making and categorisation, in the process of
categorisation they shift. In particular, absorptive capacity develops in the
process of absorption. An attempt is made to visualise this, to some extent,
in Fig. 1, with shifts in absorptive capacity. For more codiﬁed knowledge,
absorptive capacity may be raised by R&D, and for more tacit knowledge it
may be raised by cumulative experience in communication with people who
think differently. Fig. 1 shows how an upward shift of the line representing
absorptive capacity yields a higher optimal cognitive distance and a higher
level of innovative performance. We are aiming for an empirical test that
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endogenises absorptive capacity, as a function of cumulative past R&D and
experience with inter-ﬁrm collaboration.

EXPLOITATION AND EXPLORATION
Now, I turn to the fundamental problem of how to combine stability and
change of structure, and exploitation and exploration, that was discussed
before. How can one change structure (exploration) in the process of using it
(exploitation)? How does this bootstrapping take place? A proposal for this
was made in Nooteboom (2000). It was inspired by cognitive science, in
particular the idea of Jean Piaget (1970, 1974), (cf. Flavell, 1967), that people ‘assimilate’ perceptions into cognitive structures, and in the process ‘accommodate’ them. Piaget proposed that this occurs in several stages. At
ﬁrst, novel cognitive structures are ill deﬁned, uncertain, and unstable, with
frequent relapses (‘décalages’) into preceding forms of thought. Repetitive
assimilation is needed for them to become more coherent, consistent and
stable, in a process of consolidation. Next, there is a tendency towards
generalisation, where established structures are applied, in migration, to
novel contexts of application. Psychologists tell me that there is a wellknown, instinctive drive of ‘over-conﬁdence’ to do this, as exhibited, for
example, in child’s play. By such extraneous application, in a novel context,
the practice encounters insufﬁciencies, which are bound to arise in contexts
that were not part of the original development of the structure. These are
ﬁrst tackled by small, ‘proximate’ differentiations of existing structure.
When that fails to work, this next leads to ‘reciprocation’ between different,
parallel structures that are found to be somehow related, in the new context.
Such novel combinations (note the association to Schumpeter’s notion of
innovation by novel combinations) yield inefﬁcient hybrids that somehow
lead on to novel structures in the form of novel ‘architectures’ (Henderson &
Clark, 1990) of old and new elements, derived from different, previously
distinct structures. Note the connection, here, with the earlier discussion of
how categorisation shifts categories.
This Piagetian process is interesting in that it is strongly reminiscent of the
problem of exploitation and exploration, and it suggests how ongoing application, in exploitation, with adaptations that proceed from proximate to
distant change, can lead to novel structures (exploration). Could this process
be used for our present purpose?
I propose that there is a link with the famous methodological debate
between Popper, Kuhn, Lakatos and Feyerabend (the ‘PKLF debate’)
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(Popper, 1973, 1976; Kuhn, 1970; Lakatos, 1970, 1978; Lakatos & Musgrave, 1970; Feyerabend, 1974). To recall: Kuhn claimed, descriptively, that
scientists do not in fact adhere to Popper’s principle of falsiﬁcation, and,
normatively, that they were right, because it is not rational to scrap any
(cognitive) investment as soon as it turns out to be imperfect. One will scrap
it only when cumulative failure becomes ‘excessive’. From the perspective of
organisation I add a related principle of motivation. It is difﬁcult to get
people to accept the uncertainty and effort of surrendering existing ways of
doing things before the need is manifest and cumulative, in threats to the
survival of the ﬁrm and its jobs.
The economic argument for conservatism can be deepened on the basis of
the concept of systemic production systems, indicated before. If an organisation, or economic structure more generally, is highly systemic, i.e. there
are many components that are densely connected and that have strong ties
in the sense of tight constraints on their interfaces, then any small deviation
in any component would soon have repercussions, with widespread needs
for adaptation across the system. In other words, deviation would destroy
the integrity of the system, and organisational focus has to be narrow and
tight to protect it.
However, next to such an economic argument for a certain amount of
theoretical conservatism, there is also an epistemological argument, which
Popper, in fact, conceded in the course of the PKLF debate:
‘I have always stressed the need for some dogmatism: the dogmatic
scientist has an important role to play. If we give in to criticism too easily,
we shall never ﬁnd out where the real power of our theories lies’ (Popper,
1976, p. 52).
The principle here is that one needs to maintain existing structures to
obtain a more or less coherent and consistent view of where its limitations
lie. Without that, one would have no clue what to change and what to
retain. To set out on change at the merest sign of imperfection would yield
not only lack of stability for exploitation, but would also yield undirected,
random, neurotic behavior (cf. Lounamaa & March, 1987).
Next, I add a second epistemological principle. In order to change, one
needs to perceive not only a need and locus of change (where current
practice fails), but also hints as to what to incorporate from external
experience in order to change it. That is where Piaget’s principle of reciprocation comes in. By observing, in a new context of action, practices
that appear to be successful, in that context, in areas where one’s current
practice seems to fail, one has a hunch of what novel elements or ‘chunks’3
to introduce and try out.
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To Piaget’s principle of generalisation, i.e. a migration or shift of practice
to novel contexts of application, as a postulated innate, instinctive drive, I
add a principle of escape. As indicated before, one may need to escape to an
outside niche, because one is, justly, not allowed to destroy the systemic
integrity of established practice. Next to this economic argument for the
protection of systemic structures, there are pressures of a social-psychological nature. After innovation has settled down into a ‘dominant design’, as
identiﬁed in the innovation literature (Abernathy, 1978; Abernathy & Utterback, 1978; Abernathy & Clark, 1985), there are strong pressures to
conform to it. There are strong psychological pressures to be an insider in
dominant groups, and social pressures to acquire legitimation. Dimaggio
and Powell (1983) argued that apart from effects of evolutionary selection of
the most successful practice, there are pressures towards ‘organisational
isomorphism’, by mimesis of established practice and conformance to
norms, established by professional organisations, suppliers, customers,
competitors, and regulatory agencies, in an ‘organisational ﬁeld’. An example of such herd behavior, or bandwagon effect, is the drive to engage in
mergers and acquisitions, in spite of the fact that it is well known that they
fail more often than they succeed (Nooteboom, 2004). From the perspective
of the present paper, I would add that to the extent that the economic
system is closed to new entry, and the pace of innovation subsides, ongoing
interaction between ﬁrms yields reduced cognitive distance: ﬁrms start to
think alike.
To escape from all these forces of conformism one may need to take
refuge in an outside niche to gain freedom to be different. This, incidentally,
is why many heterodox economists feel the need to escape to business
schools that allow them to deviate from mainstream economics. The escape
to outside niches often takes the form of experimentation with novelty in
structures in which there is less threat to systemic integrity. This is consonant with the fact, in the history of technology, that initially innovations are
developed not in areas where they could achieve their full potential, but in
areas where they could be tolerated. The principle is also reﬂected in the
phenomenon of ‘spin-offs’, where entrepreneurial types escape from the
employer who constrains experimentation, to preserve the established order.
Interestingly, this idea of escape links with the notion of ‘allopatric
speciation’ in evolutionary theory (Eldredge & Gould, 1972; Gould, 1989).
New species often arise outside, or at the periphery, of the parent niche.
After a lengthy process of experimentation, a breakthrough, including invasion into the parent niche, can occur relatively fast, yielding ‘punctuated
equilibria’. The relative slowness of prior development, I propose, can be
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understood from the Piagetian stages of generalisation, differentiation and
reciprocation. For application of the argument to economics this is interesting in view of the fact that punctuated equilibria have been regularly
observed (but left unexplained) in the business literature (Tushman & Romanelli, 1985; Tushman & Anderson, 1986; Romanelli & Tushman, 1994).
A puzzle remains. How does the hybridisation that results from reciprocation lead on to the ‘radical’ innovation of novel architectures of elements from different structures? For this I propose the following argument.
Hybrids are inefﬁcient and sometimes inconsistent. To maintain the integrity of existing structure, as much as possible, novel elements may have to be
‘patched on’ in different locations in the architecture, which yields duplication. This makes coordination complex (in a ‘spaghetti’ structure), and
blocks concentration of activities to yield economies of scale. Above all,
novel elements are constrained by existing structure in the realisation of
their potential. The history of technology abounds with examples of this. An
example is the shift from wood to iron in the construction of bridges (Mokyr, 1990). Unlike wood, metal can be welded. At ﬁrst, wedge shaped connections required for wood construction were retained while for metal they
do not make functional sense, so that this ‘chunk’ in the practice of construction was later dropped.
This yields a crucial point. The fact that the potential of novel elements is
identiﬁed but cannot be realised under the constraints of existing structure
yields both a motive for more radical structural change, and a hint of how to
do that, and thereby eliminate the encumbrances of hybridisation. This,
then, yields pressure to experiment with a break-up of systemic structures
that were protected before, and rightly so, to preserve systemic integrity.
And that, I propose, explains punctuated equilibria. It is not until after a
lengthy process of differentiation and reciprocation that wider systems are
allowed to be affected. That, then, can occur with a speed that is high
relative to the round-about path needed to prepare for the justiﬁcation and
acceptance of systemic break-up, in an ‘invasion of the parent niche’. At this
stage we are back at the beginning of the ‘cycle of discovery’, with the
experimentation of novel architectures that also affect wider systems.
The account of generalisation suggested that it entails a voluntary escape
from existing dominant practice, in an active strategy of expansion. However, the crux is a change in the context of application, and this may also
arise in different ways. Often, existing ﬁrms are more passive, and are then
confronted with the invasion of novelty. In other words, they do not actively
seek a novel context of application, but are confronted by their familiar
context of application being replaced by a new one. In fact, this contributes
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to the phenomenon of punctuated equilibrium. While novelty was explored
‘outside’ by more entrepreneurial ﬁrms, when it breaks through, other ﬁrms
are forced to adapt, which accelerates the break-through. An example from
recent research (Gilsing, 2003) lies in the development of multi-media, carried by the development of the Internet. Publishers were not active in this.
They did not actively explore opportunities to mix media that were technically enabled by digitalisation and commercially interesting as a result of
the Internet. Entrepreneurs, often younger employees, within those companies, who saw novel opportunities could not have their ideas accepted, and
‘spun off’ into independent entrepreneurial ventures. When the potential of
Internet became clearer, publishers were forced to start going along, on the
pain of losing out.
Among other things, application of the process of structural change to
business systems yields an insight into the conduct of multinational corporations (MNCs). They are subjected to pressures towards expansion into
novel markets. There is an economic motive: the home market has become
saturated, with increasing diffusion of, and competition in, consolidated
novelty, which reduces proﬁt margins. They seek expansion to maintain
growth and proﬁt margins. However, I propose that there is more to it, and
that there is an underlying instinctive drive towards generalisation, according to the principle of over-conﬁdence. Entering new markets, MNCs are
confronted by novel challenges, which may set the dynamic of learning in
motion, as described above, even though their expansion was not driven by
any explicit strategy of learning and innovation. Recently, however, some
MNCs have caught on to the principle, and are now using internationalisation as a deliberate learning strategy.
All this can perhaps be summarised in the following metaphor. As in
crime, in order to transgress boundaries of accepted practice, one needs
opportunity, motive and means. Here the opportunity lies in the escape, in
generalisation, to outside niches where transgression is feasible. Motive lies
in the accumulation of failure encountered in novel contexts of application.
Means lie in the discovery of locations and directions of change, and elements that are eligible for introduction into experimental hybrids, in order
to adapt and survive in the novel context.
What I have tried to do, in this section, is to adopt principles from cognitive science, on the working hypothesis that it indicates fundamental
principles of cognitive structuration on the basis of action (embedded embodying) that also apply to economics. Of course, there was a need to
complement it with principles from economics and social science. My claim
is that this works.
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SCRIPTS
In Nooteboom (2000) I tried to make the analysis more tangible by employing another notion from cognitive science. This is the notion of scripts,
derived from the work of Abelson (1976), Shank (1980), Shank and Abelson
(1977, 1995). A script is a structure of connections between nodes (or
‘chunks’) that constitute component activities. The paradigmatic example
was a restaurant script. In a traditional restaurant script, with table service,
people select their food (selection node or chunk) after they are seated
(seating node), and they pay (payment node) after eating (eating node).
Within constraints imposed by connections between nodes, a node allows
for different forms of action. In the payment node, for example, the use of
cash and checks was later supplemented by the use of bankcards and credit
cards, and, more recently, chip cards, eliminating the use of checks.
Mental scripts yield mental economy. In our mental ‘background’ we
have a wide assortment of scripts that share nodes, albeit with different
contents. The context of practice triggers scripts, perhaps inappropriately.
This triggering is efﬁcient, in that we can attribute features (nodes and
structure) very quickly, on the occasion of observing only one. Here, categorisation takes the form of trying to assimilate observations into nodes of
scripts. The price we pay for this efﬁciency is prejudice: attribution may be
highly inappropriate.
The notion of cognitive scripts has been criticised for being too
stereotyped, rule based and rigid for most everyday contexts of life
(Johnson–Laird, 1983). As formulated by McClelland, Rumelhart, and
Hinton (1987, p. 9):
Scripts (and ‘frames’, ‘schemata’) are useful structures (for storing knowledge) ‘but y only approximations y any theory y will have to allow them
to interact with each other to capture the generative capacity of human
understanding in novel situations. Achieving such interactions has been one
of the greatest difﬁculties associated with implementing models that really
think generatively’.
Clearly this is crucial, in view of the role of reciprocation in the development process, discussed above. We must preserve slack, or ambiguity,
because that provides the holes into which novelty can creep in and break a
script open. Exploitation must allow for the variety that is needed for exploration. In the restaurant script, what happens if a dog enters? There is no
prescribed behavior. But in some restaurants it will be allowed if the dog is
accompanied and lies under the table. Some people may sneak food to it. In
the US some restaurants provide ‘doggy bags’ to take home remaining
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scraps of food. Such eventualities are not provided for in the stereotyped
script, but neither do they have to be taken as excluded. The scripts that
people have in their repertoires of action vary because their experiences
vary. Shank and Abelson (1995) described this as follows:
‘Scripts serve as a kind of storehouse of old experiences of a certain
type y . When something new happens to us in a restaurant that tells us
more about restaurants, we must have some place to put that new information so that we will be wiser next time. y My restaurant script will not be
exactly the same as yours, but they will both include information such as
‘‘one can expect forks to be available without asking, unless the restaurant is
Chinese’’.’
Perhaps we can interpret a script as a set of ‘default rules’: they cannot
be speciﬁed in advance for all contingencies. They apply until challenged by
failure, and then they may be complemented or modiﬁed. Novel situations
may require the merging of different scripts. This can only be left to the
discretion and skill of the people involved. Shank (1980) described the
following case:
Suppose that in a restaurant you get a headache. Your usual script would
be to walk to the medicine cabinet at home. Here, without hesitation, you
ask the waitress for an aspirin, which was not foreseen in the restaurant
script.
Perhaps actual practices should be seen not as single scripts but as
collections of different variations upon a stereotype or prototype. Here, I
recall the notion from Rosch (1978) that in view of the incompleteness of
reference and the impossibility of closed deﬁnitions, categorisation occurs
by the judgment of similarity to a prototype. Perhaps actual practices should
be seen not as single scripts but as collections of different variations upon a
script for different conditions (Holland, Holyoak, Nisbett, & Thagard,
1989).
Summary: Although it is clear that a single, deterministic script does not
sufﬁce as a full model of competence, it can form an important building
block.
In the present context, the notion of a script is useful for several reasons.
First, it seems to have a straightforward application to organisations, as the
example of the restaurant script already indicates. Second, it may help to
grasp the multi-level problem of people in organisations, and organisations
in their environments. In an organisational script, the nodes encompass
‘subscripts’ of action, as illustrated with the different modes of payment in
the restaurant script. Components of those actions may entail yet lower level
scripts. Organisational scripts may be seen as representing activities that are
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substituted into nodes of ‘superscripts’ of supply chains in industries. Third,
scripts may illustrate different levels or degrees of innovation. In the restaurant script there is lower level, architecture preserving innovation within
nodes, as illustrated by the introduction of chip cards in the payment node.
An example of a higher-level, architectural innovation, is the innovation of a
self-service restaurant. There, we have a different conﬁguration of existing
nodes: food selection and paying precede seating and eating. Of course, in
this architectural re-arrangement, the component nodes will change: one
selects food not from a menu but from a food display, and one carries the
food oneself. This, in fact, illustrates a previous point that ‘chunks’ of
meaning change when inserted in different structures. Another form of innovation is the introduction of outside nodes from parallel scripts, in reciprocation. One might, for example, introduce the showing of ﬁlms during
dinner (as has in fact been done). In fact, self-service restaurants arose by
adopting principles from self-service retailing.
The main application of scripts, in the present context, is that they may
yield a better grasp of the development process discussed before. We can see
generalisation as the application of a script in a new context (a retail selfservice script for restaurants), differentiation as architecture-preserving
changes of activities within nodes, or as a re-conﬁguration of existing nodes,
reciprocation as the exchange of nodes between scripts, and radical innovation as the formation of a new script architecture of nodes from different
prior scripts.
Scripts are models of processes in reality. They may be represented in
documents, and they are in some way, often only partially, and to a smaller or
larger extent tacitly represented in the mind. Observation will trigger already
existing mental scripts, which are re-constructed in the formation of a novel
mental script. Different people will reconstruct organisational processes
differently. It is part of organisational focus to achieve more or less similar, or
at least consistent, mental reconstructions of organisational scripts, or parts
of them.

CONCLUSION
In this paper, I have attempted to achieve four things.
First, I argued that the perspective of embodied cognition yields a basis
for connecting, if not integrating, fundamental ideas from cognitive science,
epistemology and philosophy of language. It yields a principle of methodological interactionism that transcends the distinction between methodological individualism of (mainstream) economics and the methodological
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collectivism of (some) sociology, and thereby provides a perspective for
integrating economics and sociology. People constitute their identity in interaction with others, but this yields individualised cognitive structures,
along personal paths of development. As a result, there is ‘cognitive distance’ between people.
Second, I have shown the implications for a cognitive theory of the ﬁrm.
The notion of cognitive distance leads to the notion of an organisation as a
‘focusing device’, and its implications for the ‘boundaries of the ﬁrm’ and
for learning by interaction. This yields predictions that run counter to
transaction cost economics, and that have been conﬁrmed, at least in part,
by empirical tests. The analysis connects the theory of the ﬁrm with a theory
of network economies.
Third, I have used principles of cognitive structuration from cognitive
science in an attempt to explain how organisations learn, and how innovation takes place, in economic systems. The claim is that there are basic
principles to deal with the problem of combining stability and change of
structure, which help to resolve what in economics is known as the problem
of ‘exploitation and exploration’. The analysis contributes to an explanation
of observed ‘punctuated equilibria’ in economics, and to an understanding
of processes of inter-nationalisation.
Fourth, I have tried to further elaborate the theory in terms of ‘scripts’, as
cognitive representations of organisational processes.
Clearly, the cognitive theory of the ﬁrm contains more than could be
discussed in this paper. There are further implications for organisation and
management, some of which are discussed in prior and recent work (Nooteboom, 2000). There is much work to be done in the further elaboration of
what goes on within and between organisations. There are important implications for the analysis of innovation and of innovation systems. There is
further work in the use of embodied cognition for a deeper understanding of
decision heuristics known from social psychology. In particular, embodied
cognition has important implications for the process of trust building in
organisations. Trust is a particularly interesting theme, because it entails all
those features that are difﬁcult to deal with from the perspective of mainstream (rational choice) economics, and belong to the core of embodied
cognition: the intertwining of emotions and rationality, radical uncertainty
(unpredictability) of motives and actions of people, context dependence of
perception, categorisation and meaning, the ‘default’ nature of cognition,
routinisation of conduct, and the adaptive value, combined with risks of
error, of decision heuristics. Some of that analysis is conducted in previous
work (Nooteboom, 2002), but much remains to be done.
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The analysis may also raise questions that are worthwhile for cognitive
science. Can issues and phenomena discussed in this paper be explained,
corrected, or complemented by research in that ﬁeld?

NOTES
1. I am aware of the criticism of Piaget’s views and methodology of research (cf.
Flavell, 1967). However, I still think that some of his basic intuitions and ideas are
valid. Apart from methodological criticism of Piaget’s work, a substantive point of
criticism is that Piaget’s view is under-socialised. Here, there was an interesting
difference of interpretation between Piaget and Vygotsky. In language acquisition by
children, a phenomenon on which Piaget and Vygotsky agreed was that at some
point children engage in ego-centric speech, oriented towards the self rather than
social others, and that this subsequently declines. Piaget interpreted this as an outward movement from the self to the social other; a ‘decentration’ from the self.
Vygotsky ascribed it to a continued movement into the self, in an ongoing process of
formation and identiﬁcation of the self and development of independent thought.
The reason that egocentric speech declines is that overt speech is partly replaced by
‘inner speech’. I think Vygotsky’s interpretation is the correct one.
2. See Quine’s (1959) famous discussion of the meaning of ‘gavagai’. It has to do
with rabbits. But is it a rabbit-part, a feature that rabbits share with other entities, an
aspect of rabbit behavior across time, or what?
3. One reason to use the term ‘chunking’ is that it is familiar in cognitive science.
In the brain, the notion of reciprocation appears to be paralleled in the phenomenon
that different, parallel neuronal groups may exchange ‘chunks’ between them.
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AUSTRIAN THEORY OF
ENTREPRENEURSHIP MEETS THE
SOCIAL SCIENCE AND
BIOECONOMICS OF THE
ETHNICALLY HOMOGENEOUS
MIDDLEMAN GROUP
Janet T. Landa
INTRODUCTION
The phenomenon of the ethnically homogeneous middleman group
(EHMG) or ethnic trade network – the Chinese merchants in Southeast
Asia, the Gujarati-Indians merchants in East Africa, the Jewish merchants
in medieval Europe, etc. – is ubiquitous in stateless societies, pre-industrial
and in less-developed economies (Curtin, 1984). Neoclassical (Walrasian)
theory of exchange cannot explain the existence of merchants let alone the
phenomenon of the EHMG. This is because Neoclassical theory of exchange is a static theory of frictionless, perfectly competitive markets with
the Walrasian auctioneer costlessly coordinating the plans of anonymous
producers (sellers) and consumers (buyers) so as to achieve equilibrium.
There is no role for merchants in the Neoclassical theory of exchange.
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Unlike the Walrasian theory of exchange, Israel Kirzner (1973) has developed an Austrian theory of market processes, in which the arbitragerentrepreneur plays a central role in coordinating the plans of producers and
consumers. However, Kirzner’s theory of entrepreneurship is unable to explain the phenomenon of the EHMG because his theory implicitly assumes
that entrepreneurs operate in capitalist markets with a well-developed legal
framework for the enforcement of contracts. In order to explain the EHMG
it is necessary to take account of the institutional environment for entrepreneurship, as well as entrepreneurial studies relevant for less-developed
economies where the legal infrastructure is not well-developed. I have developed a theory of the EHMG drawing upon the key concepts of ‘‘transaction costs’’ and ‘‘institution’’ in new institutional economics (NIE) in the
early 1980s as well as an expanded concept of institution drawn from anthropology and evolutionary biology since then. The aim of this paper is to
synthesize Kirzner’s theory of entrepreneurship with my theory of the
EHMG via an expanded concept of institution. The expanded concept of
institution crosses disciplinary boundaries by linking NIE with the other
social sciences and beyond to evolutionary biology and bioeconomics.
This paper is organized into ﬁve parts. In Section 1, I discuss Kirzner’s
theory of entrepreneurship and show why his theory is relevant to a capitalist market economy with a well-developed legal infrastructure and not
applicable to markets with poorly developed institutional environment. In
Section 2, I discuss the entrepreneurial studies of Glade (1967) and Leibenstein (1968) relevant for less-developed economies where successful entrepreneurs are found in well-deﬁned foreign ethnic merchant groups.
Although Glade and Leibenstein provided important insights explaining
the phenomenon of EHMG, their theories lack the micro-foundations for
analyzing the emergence of the EHMG from individual traders’ rational
choice. In Section 3, I discuss my NIE theory of the EHMG as a club-like
institutional arrangement for the enforcement of contracts in an environment characterized by contract-uncertainty (Landa, 1981; Carr & Landa,
1983; Cooter & Landa, 1984; Landa, 2002a). In my theory of the EHMG
developed in the early 1980s, institutions are conceptualized in three different ways: institutions as rules/constraints, institutions as identity signaling
devices, and institutions as classiﬁcation. Such an expanded concept of institution crosses disciplinary boundaries to link up with the NIE concept of
institution with anthropologists’ concept of culture and classiﬁcation, and
with sociologist’s ‘‘embeddedness’’ approach to social networks. In Section
4, I discuss my bioeconomics theory of the EHMG and of Chinese middleman success, using the concept of EHMG as ‘‘adaptive units’’ and the
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concept of ‘‘institutions as group competition’’ in evolutionary biology and
in Hayek’s work on cultural group selection. In Section 5, I provide some
concluding comments and suggestions for future research.

1. KIRZNER’S THEORY OF ENTREPRENEURSHIP:
‘‘ALERTNESS’’ TO PROFIT OPPORTUNITIES AS THE
DEFINING CHARACTERISTIC OF THE KIRZNERIAN
ENTREPRENEUR
Neoclassical (Walrasian) theory of exchange depicts markets always in a
state of equilibrium brought about by the ﬁctitious Walrasian auctioneer
costlessly coordinating the plans of anonymous producers and consumers
directly together by clearing markets for the same good at the same price.
There is no role for the arbitrager-entrepreneur in such a static theory.
In contrast to the static Walrasian theory, the arbitrager-entrepreneur
plays a central role in Israel Kirnzer’s (1973) Austrian disequilibrium theory
of market processes. The role of time, ignorance and error, proﬁt expectations and subjective perceptions are Austrian elements crucial to Kirzner’s
theory of entrepreneurship. Central to Kirzner’s pure theory of arbitragerentrepreneurship is his relaxation of the neoclassical assumption of markets
always in a state of equilibrium by introducing disequilibrium ‘‘market
processes’’ that lead to the emergence of price differentials of the same
commodity in different markets. The disequibrium is brought about by
errors and ignorance of market participants. As soon as price differentials
appear, there is the opportunity for the emergence of a new class of market
participants: ‘‘alert’’ entrepreneurs who are able to subjectively perceive or
discover price differentials and the ability to reap proﬁts from arbitrage.
The deﬁning characteristic of the Kirzner entrepreneur is ‘‘alertness’’ to
perceive or discover proﬁtable opportunities. In order to appropriate proﬁtable opportunities, Kirzner (1973, p. 253) recognizes that planning and calculation is needed (see also Koppl & Minnitti, 2003, p. 87). Thus, once an
opportunity is discovered, the entrepreneur takes action by which discoveries of opportunities are translated into proﬁts. The Kirznernian entrepreneur is a ‘‘Hayekian learner’’ (Butos & Koppl, 1999).
Given that ‘‘alertness’’ is the deﬁning characteristic of the Kirznerian
entrepreneur, the concept of entrepreneur does not need to be narrowly
interpreted in an arbitrager-proﬁt making framework. As Koppl and Minniti (2003, p. 87) pointed out, Kirzner’s concept of entrepreneurship can be
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broadly interpreted to include even actions in the non-market sphere. They
provided the example of an alert professor who discovers a new roundabout route to get to work in order to avoid meeting his dean. Such an
action of discovery can be said to be ‘‘entrepreneurial’’ as deﬁned by
Kirzner.
At the simplest and most fundamental level, the proﬁt-making arbitragerentrepreneur stands at the center of Kirzner’s theory of entrepreneurship.1
The arbitrager-entrepreneur is, according to Kirzner, entitled to keep his
proﬁts based on the ‘‘ﬁnders-keepers’’ ethic’’ (Kirzner, 1979) because he is
the creator or discoverer of what he found i.e. price differentials in different
markets. Thus he is entitled to appropriate his proﬁts as his private property.
Kirzner’s arbitrager-entrepreneur, seen in historical context is, in fact, the
merchant or middleman who played a central role in the rise of markets
(Hicks, 1969, Chapter 3), even though Kirzner never used the term ‘‘merchant’’ or ‘‘middleman’’ in his theory of entrepreneurship. In Kirzner’s arbitrage theory of proﬁt, anyone with the alertness in subjectively perceiving/
discovering price differentials and the ability to seize the opportunity to
make proﬁts from arbitrage can, in principle, become entrepreneurs. Possession of money or capital is not a pre-requisite for the emergence of the
Kirzerian entrepreneur because he can always obtain credit. This, of course,
implicitly assumes that entrepreneurs in Kirzner’s theory operate in perfect
markets with well-developed infrastructure such as the existence of banking
and contract law for the enforcement of contracts. But as some critics of
Kirzner’s theory of entrepreneurship have pointed out (see e.g. Burczak,
2002), not all alert individuals are able to obtain credit, even if they are
willing to pay high interest rates.
In addition, not all Kirznerian entrepreneurs are able to appropriate
proﬁts as private property, since property rights must be enforced. Kirzner’s
notion of property rights, based on the morality of ‘‘ﬁnder’s keepers ethic’’,
does not take account of the legal infrastructure of a market economy in
protecting private property and enforcing contracts, an idea central to the
old institutional economics and NIE literature. In order to extend Kirzner’s
(1973) theory of entrepreneurship to take account of the institutional infrastructure which facilitate entrepreneurship, it is necessary to:
(a) reformulate the Austrian concept of an ‘‘exchange’’ into John R. Commons’ concept of a ‘‘trans-action’’ in the old institutional economics
literature. This is because in capitalist market economies, all exchanges
are transactions involving transfers of titles to goods via legally binding
contracts; and
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(b) formulate Kirzner’s concept of entrepreneurial arbitrage activities explicitly in terms of the middleman engaging in a sequence of two bilateral transactions across time and space. This captures the notion that
transactions via a middleman-intermediary are organized in a complex
trade network in which, due to functional specialization and division of
labor between producer, middleman and consumer, every market participant must cooperate and coordinate their plans by honoring their contractual obligations. Any breach of contract means that the plans of
market participants fail to materialize. A role for contract law is now
possible.
Following Landa’s (1976) analysis of the role of contract law in facilitating middleman-entrepreneurship, let us extend Kirzner’s theory of entrepreneurship to include a role for contract law. Assume the Kirznerian
entrepreneur as the middleman (M) who buys a commodity from a seller (A)
at time t at a lower price of $10 and resells the same commodity at a higher
price of $15 at time t+1 to the ﬁnal consumer (C) in another market; M’s
expected gross proﬁt from the sequence of two bilateral transactions or
contracts is $5. Suppose, A opportunistically breaches his contract to deliver
the commodity to M at time t, because another merchant offers A a better
price, forcing M to breach his contract at time t+1 to deliver the commodity
to C. As a result, C will not pay M, and so M’s expected proﬁts failed to
materialize; A has imposed a pecuniary ‘‘exchange externality’’ (Landa,
1976) on M under conditions of contract uncertainty. Breach of contract is a
source of disequilibrium not accounted for in Kirzner’s theory of entrepreneurship. Confronted by lost proﬁts from breach, the rational middleman
will resort to self-help remedies to reduce risks of breach of contract (Landa,
1976, pp. 914–915) including seeking out trading partners whom he can
trust, thus personalizing exchange relations. But all these self-help measures
to reduce contract-uncertainty, increase transactions costs of trading. The
emergence of the state in enforcing contracts, economizes on transaction
costs, hence facilitating middleman entrepreneurship and promoting economic development by increasing the size and number of markets. Institutions – rules of the game – for protecting property rights and enforcement
of contracts are fundamental in promoting entrepreneurship and economic
development in a capitalist market economy.
My theory of the role of contract law in facilitating middleman entrepreneurship via its role in enforcing contracts complements the work of
David Harper (1998, 2003), who synthesized Austrian theory of entrepreneurship with NIE by emphasizing the important role of institutions, in
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particular constitutional rules in promoting freedom of contract in facilitating entrepreneurship.
Kirzner’s theory of entrepreneurship by implicitly assuming away the
problem of contract-uncertainty, therefore is a theory of entrepreneurship
applicable to economies with a well-developed legal infrastructure for the
enforcement of contracts. Such a theory cannot explain the behavior of
historical merchants operating in markets in less-developed economies
where the legal framework for contract enforcement is not well-developed.
In an environment of contract uncertainty, risk of breach of contract is
always a possibility, hence an alert entrepreneur has the incentive to personalize transactions by choosing partners whose identity is known to him
and whom he can trust in order to reduce the risks of breach of contract.
The emergence of the EHMG is now a possibility.
To explain the EHMG, let us ﬁrst turn to the entrepreneurial studies of
Glade (1967) and Leibenstein (1968) applicable to less-developed economies
where the infrastructure for facilitating entrepreneurship is not well-developed.

2. GLADE’S (1967) AND LEIBENSTEIN’S (1968)
THEORY OF ENTREPRENEURSHIP IN LESSDEVELOPED ECONOMIES: GAP-FILLING AND
INPUT-COMPLETING ‘‘N-ENTREPRENEURSHIP’’
In his article, ‘‘A Theory of the Entrepreneurial Formation’’, Glade (1967)
provided a very useful general theoretical framework for analyzing the
emergence of entrepreneurship relevant for less-developed economies. He
suggested that a ‘‘situational analysis’’ of entrepreneurial formation must
take account of the demand and supply of entrepreneurship. On the demand
side, it is essential to take account of the variables which determine the
opportunity structure, giving rise to the demand for entrepreneurship. These
include the exogenously determined or environmental factors such as technological change, population shifts, and shifts in demand. On the supply
side, it is essential to look at the conditions for opportunity appropriation.
Given an objective opportunity structure, what are the factors that determine who will perceive and appropriate the opportunities for proﬁt? Glade
suggested that for entrepreneurs operating in less-developed economies, the
ability to exploit new opportunities for proﬁt-making will depend on entrepreneurs obtaining all the key inputs and not just the conventional
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categories of inputs, such as land, labor and capital. These key inputs that
may be critical to the emergence of entrepreneurs in less-developed countries
include information networks, political connections, ‘‘transactions security
arrangements’’ (p. 252 [read: arrangements for the protection of contracts])
and capital-mobilizing mechanisms. Glade (p. 251) argued that not all individuals have equal access to these inputs:
To some extent, differential advantage is individualized, but only partially so since if it
were purely a case of individual differentiation, entrepreneurship would be y randomly
distributed – which it clearly is not.

Glade (p. 251) pointed to the ‘‘striking differences between groups in their
economic capacities and faculties and their ability to perceive and exploit
the business opportunities which are generated in the course of macrostructural shifts in the economic system.’’ He attributed the success of merchants from foreign ethnic groups – such as the Levantines in West Africa,
the Indians in East Africa, the Chinese in Southeast Asia – to their differential advantages, relative to the indigenous populations, in their ability to
utilize their networks of mutual assistance to mobilize key inputs, including
information and capital (p. 253).
The supply side of Glade’s theory of entrepreneurial formation, can be
restated in terms of Leibenstein’s (1968) theory of entrepreneurship: the
conditions of opportunity appropriation depend on ‘‘N-entrepreneurship’’
i.e. the ‘‘gap-ﬁlling’’ or ‘‘input-completing’’ functions of entrepreneurship.
According to Leibenstein (p. 73):
By N-entrepreneurship, we mean the activities necessary to create or carry on an enterprise where not all the markets are well-established or clearly deﬁned and/or in which
the relevant parts of the production function are not completely known. In both cases,
the entrepreneur coordinates activities that involve different markets: he is an intermarket operator. But in the case of N-entrepreneurship, not all the markets exist or
operate perfectly and the entrepreneur, if he is to be successful, must ﬁll in for the market
deﬁciencies.

The N-entrepreneur in Leibenstein’s (p. 75) theory is deﬁned as ‘‘the entrepreneur with y four major characteristics: he connects different markets, he is capable of making up for market deﬁciencies (gap-ﬁlling), he is an
‘input-completer’ and he creates or expands time-binding input-transforming entities (i.e. ﬁrms).’’ To Leibenstein, the greater the prevalence of incomplete and imperfect markets, the greater the signiﬁcance of Nentrepreneurship which includes the capacity to reduce risks and uncertainties associated with imperfect markets. He pointed out the fact that many
foreign merchants frequently come from groups which have fairly large
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extended families which facilitate gap-ﬁlling capacities because of the higher
degree of trust in kinsmen (p. 81).
Of the four major characteristics of Leibenstein’s N-entrepreneur, the
Kirznerian entrepreneur possesses only one of the characteristics of the entrepreneur in less-developed economies: he connects different markets; he is
an inter-market operator. Kirznerian entrepreneurs do not function as gapﬁllers or input-completers in making up for market deﬁciencies because they
are assumed to operate in perfect markets with well-developed infrastructure.
Although Glade and Leibenstein provided important insights into why
foreign ethnic groups dominate middleman roles in many less-developed
economies, their theories are too general and lack the micro-foundations for
a theory of the emergence of the EHMG from individual traders’ rational
choice of trading partners.

3. IDENTITY, CULTURE, COGNITION AND
CLASSIFICATION: NIE THEORY OF THE
ETHNICALLY HOMOGENEOUS MIDDLEMAN
GROUP (EHMG)
3.1. Theory of the EHMG as a Club-like Organization for the Enforcement
of Contracts: The Economics of Identity
On the basis of my ﬁeldwork on the Hokkien-Chinese merchants in Southeast Asia (Landa, 1978 Chapter 3; Landa, 1981, p. 350), I found that: (a) the
marketing of smalholders’ rubber – through the various levels of the vertical
marketing structure – was dominated by a middleman group with a tightly
knit kinship structure consisting of four clans (Tan, Lee, Ng, and Gan) from
the Hokkien-Chinese ethnic group; (b) that mutual trust and mutual aid
formed the basis of the particularization of exchange relations among Chinese middlemen; and (c) that within the Chinese economy transactions
among middlemen were based on credit, while Chinese middleman used
cash transaction with indigenous smallholders to reduce contract uncertainty.2
Based on my empirical ﬁndings that middlemen were organized as an
EHMG, I developed a law-and-economics/NIE theory of the EHMG, in
which ‘‘identity matters’’ under conditions of contract uncertainty where the
legal infrastructure for contract enforcement is not well developed. A
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rational Hokkien-Chinese merchant will not randomly enter into transactions with anonymous traders. Instead, he will choose to trade with trading
partners whose identity is known to him and whom he can trust, thus
personalizing exchange relations on the basis of kinship, ethnic ties or other
particularistic ties.
In order to economize on information costs, a rational Hokkien-Chinese
merchant equips himself with a cognitive classiﬁcation scheme – equivalent
to what anthropologist Myer Fortes (1969) calls the ‘‘calculus of relations’’ –
whereby the trader classiﬁes all his potential trading partners into seven
categories of trading partners, in descending order of the degree of trustworthiness:
1.
2.
3.
4.
5.
6.
7.

Kinsmen from nuclear family;
Kinsmen from extended family;
Clansmen;
Fellow-villagers from China;
Hokkien-Chinese from Fukkien province;
Other Chinese (Teochew, Cantonese, etc); and
Non-Chinese (Malays, Indians, Europeans).

The general principle of classiﬁcation of all potential trading partners into
seven categories is given by the degree of ‘‘social distance’’ (Sahlins, 1965), a
concept from sociology, and is based on the Confucian ethics of reciprocity/
mutual aid which provide the Hokkien-Chinese merchant with the cognitive
foundations for classiﬁcation. This is because in traditional Chinese society,
Confucian cultural norms prescribe differences in the patterns of mutual aid
obligations between people with varying degrees of social distance within a
well-defined ethnic group boundary. The Chinese norm of reciprocity stops at
the boundary of the dialect-ethnic group. Because of the differences in institutional constraints, each of the ﬁve categories of members occupies a
special place within the overall social structure of the Chinese community.
This implies that different behaviorial patterns can be predicted for each of
the ﬁve categories of traders. For example, kinship/genetic identity of family
members in which social distance is at a minimum, involve the severest
behaviorial constraints; hence close kinsmen are considered to be the most
trustworthy of all potential trading partners.
Armed with this cognitive classiﬁcatory system, it is very easy for a Hokkien-Chinese merchant from Fukien province to identify a potential trading partner at low cost – by looking for cues or symbols of individual and
group identity – his name, his place of origin, his dialect, and ethnicity –
which serve as signaling devices – in order to place him in the correct
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category. Once the potential trader is properly identiﬁed and classiﬁed, the
rational trader will proceed with his actual choice of trading partners along
kinship and ethnic lines. Because the marketing network consist of a chain
of inter-connected middlemen links, the aggregate effect of many individual
trader’s discriminatory rational choice of trading partners is the spontaneous
emergence of a complex decentralized network of personalized exchanges or
the formation of an EHMG, with Confucian ethics/social norms embedded in
the EHMG. Because of the connectedness of the Chinese middleman trade
network, and the transmission of information among members of the network, any trader who violates the social norms of the group will be punished
by members and ostracized from the group. The EHMG is a club-like organization that serves as an alternative to contract law (markets) and the
vertically integrated ﬁrm (hierarchies) for achieving the cooperation and
coordination of interdependent network of traders, hence economizing on
contract enforcement costs under conditions of contract uncertainty. My
1981 theory of the EHMG establishes a link with Oliver Williamson’s (1985)
markets-hierarchies paradigm by inclusion of ethnic trade networks as a
governance structure alternative to the vertically integrated ﬁrms (hierarchy)
in coping with opportunistic behavior in breaching contracts.
Avner Greif (1993) developed a similar theory of the homogeneous Maghribi (Jewish) ‘‘traders’ coalition’’ in medieval Europe as an informal institutional alternative to contract law in enforcing contracts. He argues that
any coalition member who behaved opportunistically by cheating members
will, through information transmission among coalition members, be collectively punished by being ostracized from the Maghribi traders’ coalition.
Thus, trust existed within the members of the Maghribi traders’ coalition.
Furthermore, my 1981 theory of the EHMG is the economic complement of
sociologist Mark Granovetter’s (1985) ‘‘embeddedness’’ approach to social
networks, an approach he coined the term ‘‘New Economic Sociology’’:
trust embedded in social networks overcomes malfeasance and hence embedded social networks serves as an alternative to Williamson’s (1985) hierarchy governance structure.
In a subsequent paper, Carr and Landa (1983) developed a formal clubtheoretic model of the EHMG – based on James Buchanan’s (1965) economic theory of clubs – focusing on the optimal size of the trade club/
network as the club expands to include increasing number of insiders while
excluding outsiders from the trade network. This club theoretical approach
to trust embedded in personalistic trade networks is further expanded by
Cooter and Landa (1984) who developed a mathematical model of the
beneﬁts and costs of personalistic trading club/network as the trading club
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expands in size. Improvements in contract law reduce the equilibrium size of
the trading club by facilitating insiders to trade impersonally with outsiders.
Recently Samuel Bowles and Herbert Gintis (2004) developed a theoretical
approach to trust embedded in ‘‘parochial’’ ethnic networks very similar to
that developed by Landa (1981), Carr and Landa (1983), and by Cooter and
Landa (1984) over two decades ago.
Carr and Landa (1983) also extended Landa’s (1981) analysis of the
signaling function of symbols of identity. We explained, e.g. religious rituals
such as Jewish dietary laws as signaling devices that perform two important
functions:
(a) transmitting information of one’s identity at low cost to fellow-Jews so
as to achieve cooperation within members of the Jewish trading group
(see also Eric Posner, 1998); and
(b) as barriers to entry to keep out non-Jews (outsiders) from trying to freeride the beneﬁts of club membership. Laurence Iannaccone (1992) similarly has provided an explanation of religious rituals, etc. as ways that
cults, communes and other collectives reduce free-riding.
My theory of the EHMG (Landa, 1981; Carr & Landa, 1983; Cooter &
Landa, 1984) falls into the ‘‘law-and-norms’’ law-and-economics literature
(see McAdams, 1997; Landa, 2005) as well as the ‘‘Economics of Identity’’,3
both of which emerged in the early 1980s. My theory of the EHMG also
establish links with Williamson’s (1985) market-hierarchies approach to
governance structures, and to the New Economic Sociology’s embedded
approach to social networks.
At the core of the law-and-norms literature, the economics of identity,
and the embeddedness approach to social networks is the concept of ‘‘institution’’. The study of the nature and role of institutions is central to NIE.
Institutions are the rules of the game which constrain behavior of participants, hence reducing transaction costs by reducing uncertainty (North,
1990, pp. 3–4). Institutions can be formal as well as informal. Contract law
is an example of a formal institution. Informal institutions include religion,
conventions, morals, and codes of ethics (e.g. Confucian code of ethics).
Looking back on my work on the EHMG in the early 1980s, from the
perspective of Kirzner’s theory of entrepreneurship and from NIE perspective, three points can be made:
(a) we can relate a Chinese merchant’s use of the ‘‘calculus of relations’’
(Fortes, 1969) to the ‘‘alertness’’ deﬁning characteristic of the Kirzner’s
entrepreneur: The calculus of relations represent rules of thumb which
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alert merchants use to protect their proﬁt expectations under conditions
of contract uncertainty. Using such a calculus, Kirznerian entrepreneurs
as ‘‘Hayekian learners’’ (Butos & Koppl, 1999) would allocate their
search efforts to information-cost economizing activities that are related
to the choice of trustworthy trading partners.
(b) Furthermore, what this calculus of relations provides to the boundedly
rational Chinese merchant is the use of what evolutionary psychologists
(Gigerenzer, Todd, & the ABC Research Group, 1999) call ‘‘fast and
frugal heuristics’’ – particularly the use of the ‘‘recognition heuristic’’
and the ‘‘categorization by elimination’’ heuristics which economize on
information costs in less-developed economies where information on
creditworthiness of potential trading partners is scarce and costly to
acquire (Landa & Wang, 2001).
(c) My theory of the EHMG introduced an expanded notion of institution
beyond the NIE notion of institution as rules/constraint to the concept
of the signaling function of institutions as symbols-of-identity (See also
Section 3.2 below);
(d) The EHMG is an example of an informal organization, a type of ‘‘private ordering’’ that substitutes for the political function of the state in
enforcing contracts. As political scientist, Gabriel Almond’s (1960, pp.
11–12) functional approach to comparative politics tells us:
There is no such thing as a society which maintains internal and external order
which has no ‘‘political structure’’ i.e. legitimate patterns of interaction by means of
which this order is maintained. Furthermore, all the types of political structures
which are to be found in modern systems are to be found in non-Western and
primitive ones. The interactions, or the structures, may be occasional or intermittent. They may not be clearly visible, but to say that there are no structures would
be to argue that the performance of the political function is random. What may be
involved are intermittent actions of the oldest male of a band in response to situations, or an informally formulated consensus by the group dealing with some
serious threat to internal order, or some problem of external relations.

3.2. Cognitive-Classificatory Foundations of an Expanded Theory of
EHMG: Culture/Institutions as Classification
It was not until I read anthropologist Mary Douglas’s (1986) book entitled
‘‘How Institutions Think’’ and her concept of institutions as classiﬁcation
that I expanded my 1981 theory of the EHMG and placed it explicitly on

Austrian Theory of Entrepreneurship

189

cognitive-classiﬁcatory foundations (Landa, 2002a). Douglas criticized the
‘‘unsociological’’ weakness of the rational choice approach to the analysis of
institutions by arguing that rational choice approach cannot understand the
phenomenon of social solidarity. In order to understand the phenomenon of
social solidarity in groups, it is necessary to think of institutions as classification. Douglas argued that institutions which promote cooperation need
to be grounded by cognitive devices for individuals to be certain about the
other person’s strategies, and generate the necessary trust in the other individual’s behavior. For human discourse and cooperation to be possible,
individuals have to agree on basic categories of thought. That, according to
Douglas (pp. 55, 91) is provided by institutions that ‘‘confer identity’’, and
‘‘do the classiﬁying’’. The ﬁrst basis of classiﬁcation by an individual is to
distinguish between oneself and others (p. 82), and to distinguish between
‘‘us’’ and ‘‘them’’. Institutions classify individuals by providing ‘‘labels’’ (p.
100); ‘‘persons realize their own identities and classify each other through
community afﬁliations’’ (p. 102).
Despite the above quotations from Douglas’s work, it is not easy to know
exactly what Douglas meant by the concept of ‘‘institutions as classiﬁcation.’’ Douglas’s concept of institutions as classiﬁcation can, however, be
clariﬁed if we make a detour and look at two important inter-related concepts in the anthropological literature: culture and the ethnic group (see
Landa, 1991).
According to anthropologist Fredrik Barth (1969, p. 9), there is a very
close conceptual link between the concepts of ‘‘culture’’ and the ‘‘ethnic
group’’:
Practically all anthropological reasoning rests on the premise that cultural variation is
discontinuous: there are aggregates of people who essentially share a common culture,
and interconnected differences that distinguish each such discrete culture from all others.
Since culture is nothing but a way to describe human behavior, it would follow that there
are discrete groups of people, i.e. ethnic units, to correspond to each culture.

Differences between groups become differences in trait inventories (p. 12).
According to Barth, an ethnic unit or ethnic group is a ‘‘cultural-bearing
unit’’ i.e. a group of people who share a common culture. Barth (p. 14)
divides the cultural contents of ethnic groups into two kinds: (a) the overt
signals or symbols of identity –’’cultural diacritica’’ such as language, religion, rituals, dress style, food preferences that people look for and exhibit
to show identity; and (b) the underlying values, ethics, or standards of
morality shared by group members.
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An ethnic group has a boundary (Barth, p. 15), marking off ‘‘us’’ and
‘‘them’’:
y the ethnic boundary canalizes social life – it entails a frequently quite complex organization of behavior and social relations. The identiﬁcation of another person as a
fellow member of an ethnic group implies a sharing of criteria for evaluation and
judgement. It thus entails the assumption that the two are fundamentally ‘‘play the same
game’’ y . On the other hand, a dichotomization of others as strangers, as members of
another ethnic group, implies a recognition of limitations or shared understanding,
differences in criteria for judgement of value and performance, and a restriction of
interaction to sectors of assumed common understanding and mutual interest.

For Barth, then, an individual uses institutions as symbols of group identity
and institutions as-rules of the game to categorize people into ‘‘us’’ and
‘‘them’’.
We can now interpret Douglas’s concept of institutions as classiﬁcation in
the following way: members of an ethnic group share the same culture which
include symbols of group identity and the rules of the game, thus institutions
embedded within an ethnic group enable an individual to classify ‘‘us’’ and
‘‘them.’’ It is in this sense that we can clearly see what Douglas meant when
she conceptualized institutions as classiﬁcation.
By explicitly incorporating the work of Douglas on institutions, I placed
my expanded theory of the EHMG explicitly on cognitive-classiﬁcatory
foundations (Landa, 2002a). Confucian cultural norms embedded in the
EHMG performs three functions:
(a) ‘‘institutions as rules/constraints’’ on behavior (NIE; Barth);
(b) ‘‘institutions as symbols of group identity’’ (Barth); and
(c) ‘‘institutions as classiﬁcation’’ (Douglas).
I renamed ‘‘Homo economicus ‘‘as ‘‘Homo classificus’’ (Landa, 2002a, p.
136), a term I coined to describe the fact that classiﬁcation is such a central
aspect of human cognition and human boundedly rational behavior in
economizing on scarce and costly information. The resulting cognitiveclassiﬁcatory theory of the EHMG provides a theoretical link between economics and anthropology in the analysis of institutions in which ‘‘culture
matters’’ (see also Landa, 1991).
In an earlier paper (Landa, 1988), I emphasized the importance of culture
in facilitating entrepreneurship in less-developed economies. I presented a
number of case studies of successful EHMG operating in less-developed
economies – the Chinese merchants in Southeast Asia based on my own
ﬁeldwork, the Hindu-Gujarat-Indian merchants in Central and East Africa,
the Lebanese traders in West Africa, and the Jewish merchants in medieval
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Europe and in present day Jerba, Tunisia, and Antwerp – in which cultural
norms embedded in these EHMGs facilitate entrepreneurship in markets
where the legal framework is not well-developed. My paper, complements
Emily Chamlee-Wright’s (1997) work on indigenous female entrepreneurship in Ghana. Combining an Austrian approach with anthropology ﬁeldwork, Chamlee-Wright emphasized the importance of the role of culture in
promoting entrepreneurship and economic development. The importance of
culture is manifested in her case studies of female entrepreneurs in which
trust embedded in kinship and friendship networks allowed them access to
credit and other resources essential for entrepreneurship.

4. THE BIOECONOMICS OF THE EHMG AS
‘‘ADAPTIVE UNITS’’: MORALITY AND GROUP
SELECTION THEORY
4.1. Origins of Morality/Institutions and Group Selection Theory
Thus far, we have not addressed the question of the origins of institutions
and how the origins of institutions is related to a theory of EHMG. Biologist Richard Alexander (1987, p. 1) has provided a biological theory of
the origins of moral systems:
Moral systems are societies with rules. Rules are agreements or understanding about
what is permitted and what is not, about what rewards and punishments are likely for
speciﬁc acts, about what is right and wrong y . I will argue that the concepts of moral
and ethical arise because of the conﬂict of interest, and that – at least up to now – moral
systems have been designed to assist group members and explicitly not to assist the members of other competing groups. (Emphasis mine).

Alexander (p. 79) argued that inter-group competition promotes in-group
cooperation via the role of moral systems. ‘‘[H]umans alone play competitive group against group on a large and complex scale.’’
Economist Jack Hirshleifer (1982, p. 50), a founder of bioeconomics (the
integration of economics with biology), emphasized the importance of social
sanctions in facilitating in-group cooperation as a means of out-competing
other groups:
[O]n all levels of life organisms have found it proﬁtable to come together in patterns of
cooperative association. But such cooperation is always secondary and contingent, in at
least two respects: (1) in-group cooperation is only a means for more effectively and
ruthlessly competing against outsiders, and (2) even within the group there will not be
perfect parallelism of interests, hence cooperation must generally be supported by
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sanctions y Efficiency, in this interpretation is meaningful only as a measure of group
strength or advantage relative to competing groups struggle for life and resources y A
totally universalistic measure of efﬁciency is pointless; we must draw the line somewhat,
at the boundary of ‘us’ and ‘them’.

The study of rules and their origins is also at the center of Hayek’s (1973,
1979) work on the evolution of institutions. As Elias Khalil (1996, p. 184)
pointed out, Hayek’s theory of the evolution of institutions is Darwinian for
two reasons: (1) groups that have rules that beneﬁt the group will tend to
prosper over those groups that have less adapted rules; ‘‘the group’’ being
used as the unit of selection; and (b) that institutions emerged from unintended effects of individual actions, i.e. ‘‘institutions have accident origins’’
(Khalil, p. 184). Interpreted this way, Hayek’s emphasis on the spontaneous
origins of institutions differ from biologist Alexander’s view that the origin
of institutions (morality), is designed explicitly by members of the group in
order to out-compete other groups. Alexander’s view of the designed origins
of morality is consistent with James Buchanan’s (1975) public choice/constitutional economics of the emergence of institutions.
Despite the different theories of the origins of institutions (spontaneous/
accident vs. deliberate design), Alexander, Hirshleifer and Hayek share
Darwin’s (1871) group-selection theory of the role of morality/institutions:
‘‘institutions as group competition.’’
Group (multi-level) selection theory has a long and controversial history
in the ﬁeld of evolutionary biology (see Sober & Wilson, 1998). Since the
1960s most biologists rejected group selection theory on the theoretical
grounds that non-cooperative/free-riding behavior of members within the
group will eliminate the possibility of the group out-competing other
groups. Biologist David Sloan Wilson (Sober & Wilson, 1994, 1998; Wilson,
2002a) has been spearheading the rehabilitating of group selection theory.
Wilson’s central argument is that groups have regulatory mechanisms such
as social norms that serve to constrain free-riding and hence promote grouplevel adaptations in out-competing other groups; hence group selection is
theoretical possible. But the litmus test for the possibility of group selection
is empirical evidence.

4.2. Bioeconomics Theory and Evidence of EHMG as ‘‘Adaptive Units’’:
Institutions as Group Competition
Chinese dominate middleman roles in the economies of Southeast Asia.
What explains Chinese merchant success? Based on my empirical ﬁndings of
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Chinese merchant success, I offered the following thesis of the reasons for
Chinese appropriating and maintaining middleman roles (Landa, 1978, p.
227):
Chinese dominate middleman roles without special barriers to entry other than arising
from the organizational efﬁciency of the EHMG-‘‘club’’ organization in the provision of
infrastructure/public good externalities, externalities that are external to ﬁrms in the
Chinese middleman economy, but are internalized by Chinese middleman via the networks of mutual aid and cooperation among middleman. The result is the creation of an
efﬁcient (i.e. least cost) Chinese middleman economy. The organizational efﬁciency gives
the Chinese a signiﬁcant differential advantage in maintaining the monopoly of middleman roles.

My thesis (Landa, 1978) was developed when I was unaware of group selection theory. When I published my theory of Chinese middleman success
more than two decades later (Landa, 1999), I placed my theory explicitly on
group selection-bioeconomics foundations (Landa, 1999). Evolutionary biologist David Sloan Wilson (2002a) was in the process of completing his new
book when he read my article. Wilson (2000b, pp. 271–272) wrote:
I read your paper (Landa, 1999) and enjoyed it. It ﬁts very nicely with my new book on
religion from a multilevel evolutionary perspective y . If the Jews in medieval Europe,
the Chinese in Southeast Asia, the East Indians in East Africa, etc. are all alike in some
respects based on group-level adaptation to similar social environments, this is a very,
very important example of convergent cultural evolution that needs to be showcased to
demonstrate the power of the evolutionary perspective – both theory and empirical
methods – for understanding religious groups in particular and all human groups in
general. The question is, what can be done in the future that has not already been done in
the past? For example, the paper by Carr and Landa (1983) that you cite already seems
to make the basic comparative point. As with so many other major insights, it is clearly a
matter of appreciating the relevance of known information rather than gathering new
information. Of course, after the right conceptual framework organizes the known information, new questions arise that require new scholarship.

In response to Wilson’s comments, I wrote a paper in which I re-interpreted
the case studies of successful homogeneous middleman groups (HMGs) in
my earlier paper (Landa, 1988) from the perspective of multi-level selection
theory (Landa, 2002b).4 I showed that although these merchant groups
originated in societies with very different cultures, all of them have adapted
to the same environment of underdevelopment (lacking basic infrastructure)
of their host countries in the same way. First, they form tightly knit homogeneous merchant groups whose members cooperate among themselves
by providing club goods such as contract enforcement, capital, credit information, etc. Second, the various HMGs all have social/religious norms
that regulate members’ behavior, as well as sanctions (including ostracism)
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for punishing those who violate the norms of the group by non-cooperation,
including free riding on the beneﬁts of the HMG (Landa, 2002b). My empirical ﬁndings that these HMGs functioned as ‘‘adaptive units’’ provide
rare and important evidence that supports group selection theory in human
society. Hayek is right about group selection theory after all.5

5. CONCLUDING COMMENTS: THE IMPORTANCE
OF INTERDISCIPLINARY STUDIES OF
ENTREPRENEURSHIP AND ETHNIC TRADE
NETWORKS
I began this paper by noting that the Austrian theory of entrepreneurship as
developed by Kirzner, while providing an important starting point for understanding the role of entrepreneurs in a market economy, is inadequate
for understanding middleman entrepreneurship in less-developed economies. If ‘‘alertness’’ in perceiving proﬁt opportunities is the key attribute of
the Kirznerian entrepreneur, then as Glade pointed out, middleman entrepreneurs operating in less-developed economies would be randomly drawn
from the different populations, which is clearly not the case since middleman-entrepreneurs are drawn from well-deﬁned ethnically homogenous
groups, the classic examples being the Chinese middlemen in Southeast Asia
and the Jewish merchants in medieval Europe.
Merchants operating in less-developed economies need more than the
alertness trait: they must function as ‘‘N-entrepreneurs’’ (Leibenstein, 1968)
performing ‘‘gap-ﬁlling’’ and ‘‘input-competing’’ roles such as enforcing
contracts, mobilizing information and capital because of the lack of basic
infrastructure in less-developed economies. This for instance, explains the
importance of culture and informal institutions: middleman’s alertness to
the rational choice of trading partners along kinship and ethnic lines because of the social norms of mutual aid and reciprocity embedded in these
particularistic relations which promote mutual cooperation in the provision
of club goods/infrastructure. The aggregate result of many traders’ choice of
trading partners along kinship/ethnic lines is the spontaneous emergence of
a decentralized complex ethnic trade network, with social norms embedded
in the network. ‘‘Culture and identity matters’’ for entrepreneurs operating
in less-developed economies.
The concept of culture, a core concept in anthropology, is very difﬁcult
for economists to incorporate into their work, especially since there are so
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many different deﬁnitions of culture in the anthropological literature. However, if we take anthropologist Barth’s (1969) concept of culture as rules of
the game embedded in an ethnic group, then it is possible to translate the
anthropological concept of culture into the NIE and bioeconomics’ (Hirshelifer, 1982) concept of institutions as rules/constraints embedded in an
ethnic group (Landa, 1991). In my work on the EHMG, spanning over
twenty-ﬁve years, four concepts of institutions have emerged:
(a)
(b)
(c)
(d)

Institutions as rules/constraints (NIE; anthropology: Barth, 1969);
Institutions as identity signaling devices (anthropology: Barth, 1969);
Institutions as classiﬁcation (anthropology: Douglas, 1986); and
Institutions as group competition (bioeconomics: Hirshleifer, 1982;
Alexander, 1987).

These four concepts of an expanded concept of institutions correspond to
four attributes/traits of the historical (Chinese) middleman:
(a) ‘‘Homo economicus’’, rule-following, rule-enforcing humans;
(b) ‘‘Homo symbolicus’’ – to denote that humans belong to the ‘‘Symbolic
Species’’ (Deacon, 1997) par excellence;
(c) ‘‘Homo classificus’’ (Landa, 2002a); and
(d) ‘‘Homo sociologicus’’, the group goal-oriented social man who cooperates with coethnics in order to out-complete other groups.
Although I started off in this paper by saying that Austrian theory of
entrepreneurship as developed by Kirzner is inadequate for understanding
middleman-entrepreneurship and the phenomenon of the EHMGs in developing economies, I realize that I will have to return full circle to Austrian
economics to integrate Hayek’s (1952, 1973, 1979) work on culture, cognition, classiﬁcation and institutions, with my interdisciplinary work on the
EHMG, where these concepts have played major roles across the social
sciences and beyond to evolutionary biology.
One line of future research would be to use the McQuade and Butos
(2005) Hayekian cognitive ‘‘map-model’’ conceptual framework of the
mind/brain – which they used to analyze the spontaneous emergence of
markets, science, neighborhoods and ﬁrms as alternative ‘‘adaptive classifying systems’’ – to analyze the spontaneous emergence of decentralized
ethnic trading networks (Landa, McQuade and Butos collaborative project).
This collaborative project would expand my law-and-economics/NIE theory
of the EHMG into the domain of neuroeconomics (Zak, 2004), a subﬁeld in
bioeconomics which emerged in the 1990s.
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Speaking of the expanding domain of economics Jack Hirshleifer (1985,
p. 53) said:
There is only one social science y .While scientiﬁc work in anthropology and political
science and the like will become increasingly indistinguishable from economics, economists will reciprocally have o become aware of how constraining has been their tunnel
vision about the nature of man and social interactions. Ultimately, good economics will
also have to be good anthropology and sociology and political science and psychology.

As a founder of bioeconomics, Hirshleifer would surely have added bioeconomics. Nowhere is the need to do ‘‘good economics’’ more urgent than
doing the social science and bioeconomics of the EHMG which by its very
nature is interdisciplinary in nature, comprising of all of the social sciences
and beyond to biology/bioeconomics: exchange theory in economics, ethnic
and culture studies in anthropology, network studies in sociology, ‘‘Social
Identity Theory’’ in social psychology literature6 and the comparative study
of different political systems in political science. In the process of developing
aspects of my empirically grounded theory of ethnic trade networks/EHMG
spanning a period of twenty-ﬁve years, I have contributed in some small way
to the integration of the social sciences with evolutionary biology via an
expanded notion of ‘‘institution’’. This interdisciplinary approach has provided me with understanding the bases of foreign middleman success in
many less-developed economies and the ethnic conﬂicts that occurred in
many of these countries where foreign immigrants dominated middlemanentrepreneurial roles. We need to use all the knowledge at our disposal so
that we can understand and deal with urgent problems such as how to
facilitate indigenous entrepreneurship in less-developed economies, how to
deal with racial discrimination, racial proﬁling and in the 21st century the
‘‘clash of civilizations’’ (Huntington, 1996) in the wake of 9/11 international
terrorism.

NOTES
1. Harper (2003) classiﬁes Kirzner’s arbitrage theory entrepreneurship into two
categories: (a) single-period arbitrage theory (pp. 22–23); and (b) multi-period arbitrage theory (pp. 23–24). But the essence of Kirzner’s arbitrage theory remains the
same for both cases.
2. Peter Leeson (2004) makes a similar case for the possibility of trade with
strangers under conditions of contract uncertainty. He examines the case of middlemen who interacted with African producers in late pre-colonial West Africa.
3. G. Akerlof and R. Kranton (2000, p. 715) in their paper entitled ‘‘Economics
and Identity’’ made the claim that they introduced identity into economics. But this
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statement is incorrect because the ‘‘Economics of Identity’’ originated with me, way
back with the publication of my 1981 paper, and culminating in my book (Landa,
1994) entitled Trust, Ethnicity, and Identity, which consist of a collection of papers
published in the 1980s, which emphasized that ‘‘identity matters’’ in analyzing the
economics of homogenous merchant groups, primitive Kula gift exchanges, and
honeybee colonies. It is odd that Akerlof and Kranton could make the claim that
they introduced identity into economics in their paper while at the same time, in note
1 (p. 716), they said that ‘‘Previous economic literature on identity includes Folbre
(1994)y..Sen (1985)y. Landa (1994) and Kevane (1994).’’
4. David Sloan Wilson (2002a, p. 133) remarked that it takes a new theory to see
existing facts in a new light: ‘‘There are certain things that are in front of our faces,
and our challenge is to discover the theoretical framework that makes them visible.’’
5. This is my response to Todd Zywicki’s (2000) question: ‘‘Was Hayek Right
About Group Selection After All?’’
6. Although I have not drawn any ideas from the ‘‘Social Identity Theory’’ in the
social psychology literature, it is clear that there are overlapping ideas from my work
on the EHMG and the concern with group-based identity and formation of social
boundaries in the ‘‘Social Identity Theory’’ literature.
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THE ANTI-FOUNDATIONAL
DILEMMA: NORMATIVE
IMPLICATIONS FOR THE
ECONOMIC ANALYSIS OF LAW
Elisabeth Krecké and Carine Krecké
1. INTRODUCTION
In recent years, traditional legal systems have been increasingly challenged
by the rapid and wide-ranging changes induced by modern technology and
science which constantly transform our economies and societies. The rise of
a new type of scholarship in contemporary legal thought can be understood
in the light of the growing disjunction between the traditional methods of
law dealing with social problems and the overall pragmatic spirit of the
globalized economies. The intrinsic conservatism of traditional law is sometimes (more or less explicitly) accused of being inadequate to cope with the
problems raised by the application of new technologies and sciences, or
worse, of being an impediment to the development of the full potential of
the modern economies.
An important normative goal of this new legal scholarship is precisely to
develop ways of reconciling the role of law in society with the requirements of
the economies. In this respect, the most far-reaching contribution emanates
from the so-called law-and-economics movement initiated at the University
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of Chicago in the early seventies. The purpose of this extremely successful and
inﬂuential approach1 is precisely to promote a vision of law corresponding to
economic criteria. One of the normative implications of this approach is the
liberation of law from its metaphysical founding traditions which are asserted
to be no longer adapted to the forward-looking spirit of our time. At least in
this sense, an implicit deconstructivist ambition can be identiﬁed in the
economic analysis of law,2 even though, in general, this theory clearly corresponds to a modern rather than to a postmodern jurisprudence.3
The following questions will serve to delimit the scope of our analysis.
What does deconstruction or defoundation concretely mean and imply, especially in the context of law, and how far can it go? Can attention to legal
foundations really be avoided and simply be replaced by strict considerations of management and calculation? Can law become simply a matter of
economics, as asserted by the economic analysis of law? If all we have to be
concerned with is efﬁciency (according to economics) and consequences
(according to pragmatism), why do individuals keep developing deep-seated
beliefs about justice, grounded in ﬁrst principles (metaphysical or even religious foundations)? And ﬁnally, why are these questions important and
pressing ones, for legal scholars as well as for economic scientists?
Our analysis attempts to bring to the fore the fact that, in spite of its
strictly pragmatic (and anti-dogmatic) ambition, the law-and-economics
movement has not avoided the inadvertent reappearance of normative
schemes or metaphysical propositions into its own legal discourse. This
theory has to cope with a dilemma that contemporary legal thought in
general has to face: on one hand the liberation from metaphysical and
dogmatic values seems to be predestined and even indispensable, and on the
other, any attempt to avoid a discourse of foundations reveals itself as a
highly difﬁcult task. We will argue that even economic science, when
entering the social arena, cannot get around the question of the potential
dogmatism of its own discourse. In particular, we will underline a series of
mostly unnoticed (normative) shifts of the economic analysis of law to
propositions that sometimes fundamentally differ from its initial intention.
It is important therefore to refer to the context of its emergence and in
particular the difﬁculties which have marked the historical evolution of this
theory up to the present day.4
This paper is constructed as follows. Section 2 attempts to show that the
form of legal pragmatism as incarnated by the law-and-economics movement – and with greater reason the far more radical (but less inﬂuential)
postmodern trend of anti-foundationalism – are the outcomes of a historically intelligible and even inevitable process.
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The question that arises from our critical evaluation of the importation of
scientiﬁc methodologies into law will constitute the topic of the Section 3. Is
economic science allowing legal thought to overcome the problematics of
the metaphysical foundations that are supposed to ground the law?
The recent combination of economic analysis of law with the cognitive
sciences, which marks an ultimate step in the systematic takeover of law by
social and management sciences, will be the object of the Section 4 in which
the following questions will be invoked. To what extent can cognitive sciences help economists to suggest legal reforms? In particular, does behavioral economics provide a way for overcoming what we call the
anti-foundational dilemma of law-and-economics? Finally, what is the
normative status of these transplanted social sciences?

2. THE NECESSITY OF DEFOUNDATION
2.1. Historical Context (From Metaphysics to Pragmatism)
The most inﬂuential incarnation of the traditional metaphysical way of
conceptualizing the law has been the idea of natural law. For over two
thousand years this concept has played a central role in shaping Western
legal thought and institutions. Even though the notion of natural law has
undergone important changes, and various versions have coexisted over the
centuries, their common ground, the assumption of an eternal and immutable justice supposed to be derived either from God (as pleaded by the
Christian versions of St. Augustine and St. Thomas Aquinas) or from the
nature of the universe (as argued later for instance by social contract models5), remained largely unaltered. In other words, justice appeared as accessible exclusively through (God- or Nature-given) reason. In this sense, the
concept of natural law can be seen as a metaphor of the principle of reason
which, since Plato, has profoundly penetrated Western thought.
In all of the various versions of natural law theories, overarching ﬁrst
principles of justice were supposed to ground political and legal institutions.
Law produced in the legislative and judiciary processes, i.e. positive law, was
deemed morally acceptable only in so far as it reﬂected those ﬁrst principles
or foundations. Providing a transcendental grounding for basic civil rights,
natural law theories thus sought to infer a standard by which the morality or
justice of laws could be evaluated, and as a consequence, by which laws that
violate fundamental individual rights (such as security, freedom and property) could be rejected.
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A particularly consequential event in the evolution of the natural law
tradition toward a ﬁrst questioning of the foundational principles has probably been the separation of theology and law. This fundamental split (ﬁrst
seen in the medieval revolution of the interpreter in Roman law which
occurred between the end of the 11th and the beginning of the 13th century)
not only introduced into Western legal thought the idea of a possible deﬁciency of the divine foundation – God ceased to be considered as necessary
to the legal function – but also, more importantly, opened the door to a
malleability of the foundation.6 The secularized foundations became
abstract, capable of integrating diverse contents. Ideas inherited by the
enlightenment, such as inherent human dignity, inalienable human rights,
autonomy or consensus can all be viewed as different contents or interpretations of the foundation. At the same time, they still incarnate the old belief
in the existence of some universal, unchanging human nature or reason as a
once-and-for-all foundation of law.
With the rise of legal positivism and its subsequent generalization, the
natural law principles largely ceased to provide a theoretical foundation for
the legal system. Nevertheless, positivists did not turn away from the question of foundations. If God was dead, as said Nietzsche, then a God-substitute had to be found. The struggle to identify a new foundation for
judicial decision-making has remained one of the major preoccupations of
positivists.7 Even if the modern discourse of legal positivism had a more
scientiﬁc ﬂavor than the premodern natural law approaches – the aim being
to deduce objective legal principles from reality (legal cases), it remained,
however, a fundamentally rationalist approach to law, relying (more than
ever) on abstract reason or logic. In particular, the method of the legal
science inspired by Langdell, which has strongly inﬂuenced the evolution of
American common law after the Civil War, was profoundly Cartesian. The
goal of this extreme version of legal formalism was to apply deductive
reason in a quest to conceptualize a logically coherent system of legal principles and rules.8
An important implication of the malleability of the foundation (the fact
that it could receive any content) has been the advent of the legal interpreters’ ‘‘rational doubt of the foundation’’9 itself. While this doubt has for
a long time been directed merely against the content of the foundation
(when appearing obsolete), it nowadays seems to affect its very principle or
logic. Under the combined effects of the ascendancy of legal positivism and
the rise of scientiﬁc and management ideals, the notion of ‘‘foundation’’ in
legal thought is increasingly vacillating and is, nowadays, frequently replaced by the problematics of defoundation. The deep-seated metaphysical

The Anti-Foundational Dilemma

205

conceptions of justice are still being seriously challenged. As a consequence,
some contemporary legal discourse is shifting from defoundationalism to
anti-foundationalism that rejects any foundation of law.
As early as the end of the 19th century, when the recourse to both natural
law and legal positivism was still considered self-evident, Nietzsche undertook a destructive attack on metaphysical claims about God, Nature or
Reason as universal foundations of law. More importantly, he provided a
plausible explanation of why metaphysical law was destined to lose its
grounding. Nietzsche indeed anticipated a historically inescapable process in
Western philosophy toward nihilism, an evolution which he described as the
logical consequence of an error of reason which consists in attributing intrinsic values to things. This process is rooted, according to Nietzsche, in an
artiﬁcial separation ﬁrst posited by Plato, between experience and reason,
the latter being given priority over the former. This separation between the
physical and the metaphysical world has deeply conditioned Western legal
thought up to the present day. Over time, as explains Nietzsche, some things
have acquired the status of values-in-themselves, ideal values that are beyond the world of experience. According to Nietzsche (1888, reprint 1998,
pp. 108–109), ‘‘the ‘highest concept’, that is to say, the most general, the
emptiest, the last cloudy streak of evaporating reality’’ is placed ‘‘at the
beginning as the beginning’’. In this process of mythiﬁcation, some values
have been claimed to be supreme or absolute (such as Justice, Truth,
Causality, Liberty, Progress y ). Not only is it impossible to derive these
categories of reason from experience, but, as emphasized by Nietzsche, the
whole of experience rather contradicts them (p. 110).10 Because it has confused the being (Sein) with its justiﬁcation or foundation (Grund), Western
thought has inevitably exposed itself to deception: the being annihilates
itself precisely by transforming into value.11 Indeed, extreme overrating of
things must one day lead to devaluation. Nihilism appears when the dominant values crumble and nothing is left.12 For Nietzsche, it was just a
question of time before Western civilization, in which the quest for truth has
been inculcated for so long, would end up using the weapon of truth against
the value of Truth. No value could resist indeﬁnitely to the suspicion that
metaphysical reason has taught us.
This latent process of demoralization described by Nietzsche, profoundly
affecting the literature, philosophy and politics of modern Europe, culminated
in the late 19th century. The rise of massive industrialization and the dramatic
progress of science indeed rendered more and more illusory the belief in
supreme or absolute values. In legal thought, a crisis of foundations13
appeared with some delay, but with no less intensity, particularly in American
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jurisprudence. This occurred ﬁrst under the inﬂuence of the philosophies
of legal realism and pragmatism, incarnated by Holmes and Dewey
among others, and much later, in the second half of the 20th century,
by critical legal studies (Unger), deconstructivist skepticism (Fish), antifoundationalism (Rorty) or new forms of legal pragmatism (Posner)movements in which the deconstruction of the alleged metaphysical
foundations of law has become an explicit concern. Today, the process of
defoundation of the institutions of law has been launched and the systematic
demythiﬁcation of law has become a matter of priority in much of contemporary legal scholarship. The new, postmetaphysical viewpoint on law and
law-related issues seems to be pragmatism: a practical or instrumental reason,
interested in what works, what is useful, what produces the best consequences
in the world of facts.
Heidegger, following Nietzsche’s intuitions, anticipated this general evolution from metaphysics to pragmatism in Western thought – an evolution
from a logic of ends to a logic of means. In an ever more rational, efﬁciency
and progress-oriented system of means, there is no more room for ends.
According to Heidegger, whoever adopts Plato’s quest for values and principles higher than that of human existence will sooner or later wind up in
pragmatism. To use Rorty’s terms, the way from metaphysics to pragmatism is a descending escalator: once one has stepped onto it, one cannot get
off before reaching the bottom. Starting with Plato, one will inevitably end
up with Nietzsche, and even farther down, with Dewey.14
Contemporary pragmatists such as Rorty or Fish seem to agree
with Heidegger’s analysis that the evolution from metaphysics to pragmatism is inescapable, but unlike Heidegger, they generally consider this
evolution as extremely satisfactory.15 Their position can be deﬁned as what
Nietzsche called ‘‘accomplished nihilism’’. In this view, nihilism is seen
not as a dead end, but rather as a liberating move, a real chance16 to escape
from oppressing metaphysical values. This may be particularly the case
for law.
In the light of this idea of the historical destiny of nihilism, economic
science appears as an indispensable tool in the service of pragmatism that is
progressively invading all aspects of social life. It would then just be a
question of time before economic methodology would be applied also to
legal issues. The emergence of the law-and-economics movement in the
seventies, under the initiative of Judge Posner (following Coase, Becker and
Calabresi), not only seems to conﬁrm this conjecture, but also appears to be
its most extreme illustration: the study of law here becomes a prominent
domain for the application of economic science.17
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2.2. Law as Economic Science
One of the central arguments made early on in the economic analysis of
law18 was precisely that over time, common law judges have developed an
intuitive sense of economics by seeking, more often implicitly than explicitly,19 to arrange legal rules so as to maximize social efﬁciency. This
assumption was based on the empirical observation that numerous legal
doctrines conform to simple, informal, yet very useful economic models.20
The ﬁrst versions of this early, and essentially descriptive, theory of law
almost unanimously concluded that the common law is globally efﬁcient, or
at least tends toward efﬁciency: for instance, Rubin (1977), in a well-known
model, asserted that the common law process constantly replaces inefﬁcient
rules by efﬁcient rules.21 According to this latter interpretation, judges do
not even have to care for efﬁciency: it is the behavior of litigants that creates
a systematic tendency for the law to evolve toward efﬁcient rules.
More generally, the purpose of the efﬁciency theory of law is to use
standard microeconomic tools in order to explain and predict the logic of
legal decision-making as well as the reactions of those governed by law to
legal rules and institutions. Three propositions have to be distinguished: (A)
that legal rules can be analyzed in terms of their efﬁciency; (B) that it is
desirable for legal rules to be efﬁcient; (C) that the common law evolves (or
has evolved) toward more efﬁcient legal rules.
More or less complex economic models were developed to illustrate the
mechanisms by which the law encourages individuals to adopt efﬁcient behavior, for instance by requiring the taking of adequate precautions to avoid
disputes or accidents. Reforms of what the law should mandate in different
situations are eventually suggested. In case an accident occurs, judicial decisions should, according to this more prescriptive perspective, aim at minimizing the sum of prevention, accident and administrative costs. Therefore,
liability ought to be placed on the party that could have avoided the accident at least cost. This could be the victim as well as the potential injurer.
The aim is to make people respond ex ante to a given legal rule, rather than
to compensate victims. This means getting the potential future injurers (and
the potential future victims as well) to incorporate or to internalize the price
of failing to take adequate precautions.22 In the cases in which law-andeconomics advocates a compensation of victims, it is in fact a punishment
imposed on negligent defendants rather than a duty to compensate. In this
approach, deterrence appears to be a fundamental tactic for legal policy.
Coleman (1987, pp. 457) expressed this idea very clearly when he asserted
that ‘‘the duty of negligent defendants to compensate their victim is not a
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ELISABETH KRECKÉ AND CARINE KRECKÉ

question of justice or morality, but a question of utility, and in a larger
sense, of deterrence’’.
Strongly inﬂuenced by the pragmatic spirit of utilitarianism, law-andeconomics has thus developed an instrumental view of law based on principles like the ‘‘cheaper cost avoider’’, the ‘‘highest value user’’ or the ‘‘social
wealth maximizer’’. The ultimate goal is to transform law into a science with
its own methodology. Built on a balancing of social costs and beneﬁts, lawmaking in this approach is a matter of calculation, management and optimization. It would not be an exaggeration to assert that in this perspective,
law is economics.
The contrast with traditional legal scholarship, in which concepts like
justice, fairness or equity play a prominent role, is immense. The law-andeconomics movement is indeed deeply skeptical toward such principles, its
purpose being to develop a scientiﬁc and anti-dogmatic approach to law.
Ethics and morality are considered as subjective, rhetorical and arbitrary
matters and, according to law-and-economics, there is no scope for them
neither in economics, nor in law. Any concept that cannot be quantiﬁed,
formalized or objectively deﬁned is described as a suspect, futile and unusable value. Justice is supposed to be such a concept. Considered as an
intuitive and irrational principle, justice is rejected23 as being a useless device
for legal practice as well as for the scientiﬁc inquiry into the law.24 The only
adequate criterion of justice appears to be efﬁciency. For instance, for Posner, in a world of scarcity, the worst injustice is the waste of resources. In
this perspective, a fair or just legal system is one that deliberately promotes
gains in social welfare.25
The argument generally advanced to justify this deconstruction26 of justice
and its replacement by the wealth maximization principle is that economic
efﬁciency is an operational or workable criterion, and therefore particularly
useful for understanding the functioning and evaluating the soundness of
legal decision-making. That this criterion is derived from economics and not
at all from the law is not a preoccupation in this perspective and hence does
not call for any deeper argumentation. What is of interest is simply to see
whether and how legal decision-makers use this criterion to rationalize the
production of law.
With respect to the question of the relation of theory to praxis, law-andeconomics can be considered as a form of logical positivism or empiricism,
demanding the veriﬁability of theory by the empirical world. The very
project of law-and-economics, understanding how courts work and what is
the impact of law on individual behavior, makes it appear, at least at ﬁrst
sight, as an approach whose primary focus is on the world of facts, rather
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than on abstract principles. Studying the logic of legal behavior, law-andeconomics looked for a theory that was consistent with their empirical
ﬁnding of a tendency of law toward efﬁciency. The traditional rational
choice model (a central pivot of microeconomics) appeared to be most appropriate, in so far as it offered a theoretical outlook on human conduct
eventually allowing economists to predict how legal actors are likely to
behave. In this respect, the economic analysis of law, or at least its descriptive version, clearly belongs to the tradition of scientiﬁc realism. The
purpose is to provide a scientiﬁc account of the behavioral regularities that
underlie the law’s rules and institutions.
In the rational choice model, human behavior is described as rational in
the sense of maximizing stable and clearly deﬁned economic objectives under given constraints. In law-and-economics, the rationality assumption intervenes at two levels. On one hand, it refers to the legal system (for instance
judges who are supposed to apply or create legal rules) and on the other
hand, it applies to those governed by law. When faced with a choice among
potential alternative actions, individuals are supposed to choose the alternative with the highest payoff, given their preferences and the constraints
they face. Law is viewed as one of the constraints entering into their calculus. The distinctive characteristic of the efﬁciency theory of law is the
assumption that there exists a coherent and objectively veriﬁable link between legal rules and their impact on individual action, and that it is therefore possible to create a logically coherent system of law by designing rules
so that they reﬂect an objective efﬁciency criterion (such as social wealth
maximization).
The economic model of legal decision-making is supposed to be essentially for social policy use, its vocation being to determine a hypothetical
optimal outcome which should be applied to the suboptimal real world
situation. Legal decision-making is thus described as the intervention of an
external authority in a free but defective market-an intervention that is
considered indispensable in order to achieve social efﬁciency. In a world
without transaction costs, this optimal resource allocation would be
achieved by the market process.27 In cases where prohibitive transaction
costs entail a market failure, for instance when conﬂicting parties are unable
to negotiate a mutually satisfactory outcome, the legal system is supposed to
replace the market, by simulating the state of affairs that would have been
the outcome, had free bargaining been possible. This would deﬁnitely not be
an easy task for legal authorities. The cognitive capacities required for optimal legal decision-making are, in most situations, incompatible with the
all-too-human reality of the legal profession.
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While the scientiﬁc methods and standards of economic analysis of law
became more and more sophisticated, a growing divergence appeared
between the ever more technical language used by the theorists in order to
formalize the process of legal decision-making and the argumentative techniques used by legal actors in their everyday decisions. At this point, the
acknowledgment of the world of facts by the theory becomes equivocal. The
way mainstream analysis proceeds makes clear that formal implications are
increasingly given priority over pragmatic, real world considerations. Law
becomes a matter of pure logic in this perspective of market simulation. It is
deﬁned in an abstract setting by mathematical relations between economic
variables. In the economic analysis of law, law becomes a simulacrum of the
ideal competitive market.
This evolution is an important shift away from the pragmatism and
realism characterizing the initial spirit of the law-and-economics project. It
can even be seen as a step toward a new kind of legal formalism. The lawyereconomists have become rationalists, relying predominantly (if not exclusively) on reason. As regretted by Posner (1995, 2), the economic analysis of
law has ended up replacing legal conceptualism (against which it had originally been a revolt) with economic conceptualism. Legal outcomes are evaluated by their conformity not with some overarching legal concepts (as is the
case in legal formalism) but with the not less abstract and artiﬁcial principles
of economic science. It has become an approach that avoids the world of
experience just as much as did legal formalism. This may explain why lawand-economics is sometimes titled the ‘‘new Langdellism’’.28
Today the question of the methods and deﬁnition of the objectives of the
theory remains more than ever an important issue. A real Methodenstreit has
appeared between those who want to develop and improve the usage of ever
more sophisticated mathematical tools in order to rationally systematize law
and those who, on the contrary, want law-and-economics to provide useful
(and therefore necessarily accessible) instruments for guiding judges and
lawyers in their daily decision-making.29 The actual evolution of the literature shows that the mainstream of the economic analysis of law increasingly
falls into the ﬁrst category, giving priority to formalism (or rationalism) over
the development of a practical device for law-making (pragmatism).30

3. THE DIFFICULTIES OF DEFOUNDATION
An important part of mainstream of law-and-economics has undergone
another unintended, and not less signiﬁcant, shift. As emphasized before,
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the theory had in the beginning been essentially limited to positive analysis,
refusing to introduce normative considerations into its inquiries into
the legal decision-making process. It was merely interested in the way the
law is and how it evolves, rather than how law ought to be. However,
the lack of empirical veriﬁcation (mainly due to informational problems and
lack of relevant data)31 made it difﬁcult for the ﬁrst generation of theorists
of the economic analysis of law to support the assumption according
to which, in real life, legal decision-making is systematically based
on the narrowly deﬁned efﬁciency criterion (Kaldor-Hicks wealth maximization). In many cases, legal practice even happened to refute this
assumption.32
Maybe for that reason, a signiﬁcant part of the literature of the early days
moved from an explanatory to a prescriptive theory.33 Instead of trying to
prove empirically that the common law is efﬁcient, the often preferred alternative was to state that it should be efﬁcient. Wealth maximization then
becomes a normative principle for guiding legal policy. The purpose is to
provide an instrument that is supposed to improve the legal system. Here
again, what counts is whether the instrument works, not where it is
grounded. Normativity, in this context, is supposed to be disconnected from
any foundation. Often, reﬂections on dogmatic constructions are deliberately sacriﬁced for a purely technical discourse.34
Rather soon, however, the normative instrument turned out to be much less
workable than it seemed at ﬁrst sight. The severe technical and philosophical
deﬁciencies of the Kaldor-Hicks wealth maximization criterion indeed made it
appear as a largely unworkable response to legal problems.35 As the literature
came to absorb many objections concerning the normative criteria, the value
of efﬁciency acquired a very particular status. It is not an exaggeration to say
that the efﬁciency norm has progressively been transformed into a supreme
value – a value that ought to be defended for its own sake.36
This is an important, yet largely unnoticed shift of the law-and-economics
movement, from a logic of means back to a logic of ends. At this stage,
wealth maximization ceases to be instrumental and becomes foundational. In
the modest version of the theory, it is considered as a moral value in competition with justice or ethics (Calabresi, 1980) and, in the radical version,
justice is simply a label for wealth maximization (Posner, 1977, 1980). The
efﬁciency standard no longer is viewed as a means in the service of law, but
law is seen as a means in the service of efﬁciency, the ultimate social goal. In
other words, a new founding discourse has emerged, a new myth or dogma:
the economic dogma of efﬁciency. The problem of metaphysical foundations
has thus been reintroduced into the economic analysis of law: efﬁciency has
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become the new foundation, replacing the traditional legal principles that
the theory initially had sought to deconstruct.
3.1. The Nihilism of the Economic Analysis of Law
If we adhere to Nietzsche’s previously described vision of nihilism, we can
presume that the efﬁciency norm, when transformed into an absolute value
(a ‘‘value-in-itself’’ to use Nietzsche’s terminology), sooner or later will lead
the theory that has generated it into self-deception. This happens precisely
when the value reputed to be the highest starts to crumble. The recent
evolution at the margin of the law-and-economics literature seems to conﬁrm this conjecture. A growing part of the discipline is indeed becoming
more and more self-critical, to the point of questioning the efﬁciency assumption central to law-and-economics, according to which the common
law evolves toward more efﬁcient legal rules (Parisi, 2004). It is argued, for
instance, that the tendency of the common law toward efﬁciency is diverted
by the fact that litigants act as interest groups trying to maximize their own
economic beneﬁts (Rubin & Bailey, 1992). Even the pivotal hypothesis according to which judges systematically seek to maximize social welfare is
contested. Rubin, for example, who three decades ago elaborated one of the
ﬁrst evolutionary models for illustrating an inherent tendency in the common law toward efﬁciency, has recently come to doubt the assumption that
judges systematically work to replace, over time, inefﬁcient rules by efﬁcient
rules.37 Cooter and Kornhauser (1980) have admitted that few decisions can
be attributed to judges imposing an efﬁciency analysis from a cost–beneﬁt
standpoint. They furthermore argue that there is no empirical evidence that
inefﬁcient laws are litigated more frequently than efﬁcient ones. Hadﬁeld
(1992, p. 585) has shown that because of insurmountable informational
problems, even with efﬁciency-seeking judges efﬁciency will not result.
These critical models further attempt to identify what judges really maximize, underlining the different motivations which could drive judges to
prefer inefﬁcient rules, such as, for instance, the desire to be cited more often
in order to gain in prestige or reputation, or the willingness to promote
further litigation and thus work for their fellow lawyers (Kobayashi & Lott,
1993).38 Rubin and Bailey (1992)39 assimilate judges to interest groups lobbying for legal rulings and causes of actions that will increase their business
in the same way that interest groups lobby legislators. Blume and Rubinfeld
(1982) argue that establishing new rules can have a negative impact on a
judge’s career potential. Risk-averse judges who fear to be overturned may
be reluctant to encourage change. Thus, such motivational problems
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seriously reduce the incentives judges may have to adopt changes in the law
toward greater efﬁciency.
It is interesting to note that, at this point, economists have come to denounce precisely the proﬁt-oriented motivations of those who provide legal
services. Two related ideas are advanced: ﬁrst, the argument that the various
categories of legal actors, all at different levels, are working to promote
essentially their own personal beneﬁts, and second, the conclusion that the
phenomenon of strategic behavior is likely to have injurious impacts on the
functioning of the legal system. In this perspective, the production of law is
supposed to be biased by the pursuit of extralegal, personal motives guiding
legal actors. The proﬁt component of law production is accused of rendering
legal evolution indeterminate, implying that any outcome, any time, is possible. According to this perspective, legal justice will fall short of the ideal of
the rule of law defended by liberal legal theory for several reasons. As far as
indeterminate law cannot constrain judicial decision, judges’ decisions will
to a large extent be arbitrary. As a consequence, the very idea of legal
regularity will fall short as well, and there is no more basis for assuming that
analogous cases will be treated alike. According to this perspective, legislators are subject to interest-groups, lawyers are motivated to elaborate
winning strategies for their clients in order to increase their businesses, and
even judges are constrained by policy considerations as well as personal
career motivations. Therefore, the administration of law is inevitably biased
and subordinated to politics. While the integration of interest-group arguments into the economic analysis of judicial decision-making could be considered as another successful application of economic theory (speciﬁcally,
public choice theory) to law, it nevertheless undermines the fundamental
hypothesis of the economic analysis of law according to which judges seek to
maximize social welfare.
Some of these public-choice oriented conclusions of law-and-economics
advocates come close, in many respects, to the arguments of the critical legal
studies (the so-called ‘‘law is politics’’) movement which, with its emphasis on
the fundamental contradictions and deﬁciencies inherent in the legal system,40 has initially stood as a major counter-argument to standard, efﬁciency-oriented law-and-economics. Indeed, in the radical versions of critical
legal studies, the legal system is described as an instrument for oppression of
the socially and economically powerless classes of society. The powerful
classes are accused of manipulating the law to serve essentially their own
interests. In this perspective, the law is seen as a mere disguise of power
relations, in which domination and arbitrariness are legitimated by the legal
system.41 In order to understand the reality of legal decision-making, it is
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necessary to go beyond the formal and technical appearance of the lawmaking process and bring to the fore the prevalence of prejudices, presuppositions and personal, ethical or political motivations of legal actors. All
this explains why, in such critical analyses, the legal system cannot possibly
be just or efﬁcient. Ironically, a part of the contemporary law-and-economics
literature now seems to share this aversion to law, reducing the problematics
of legal foundations to parameters of a purely ideological order (powerrelations).
Moreover, authors who not so long ago were fervent defenders of the
efﬁciency hypothesis have recently come to question the very method upon
which the theory is built, namely the importation of scientiﬁc, extra-legal
methodologies (such as economics) into legal reasoning. Disappointment with
the economic analysis of law has led some writers to cast doubt on the very
idea of a science of the law. Their usual assessment is that legal theory has not
much more to offer than a radical critique of the law. The sole task of legal
theory, according to this perspective, is to underline the systematic inefﬁciencies in the legal system. Some former law-and-economics advocates thus criticize an excessive rationalization of law, taking the position that serious
problems arise when theorizing loses touch with reality or experience and
when it becomes a value in its own right without regard to its practical value.42
All this ﬁnally leads them to reject the entire project of law-and-economics.
A perfect example of this view is Anthony Kronman, a pioneer of the
economic analysis of law,43 who blames in particular the harmful inﬂuence
an excessively instrumental, efﬁciency-oriented approach to law is likely to
have on the leading law schools and law ﬁrms in America (Kronman, 1993).
According to this view, the kind of reasoning advocated by the efﬁciency
approach risks accentuating the growing disjunction between legal education and the legal profession.44 As emphasized by Kronman (1993, pp. 4,
166), law-and-economics is today a permanent, institutionalized feature of
American legal education. No other theory has had a comparable impact on
legal thought in the United States during the last three decades. Law-andeconomics can therefore be counted among the intellectual forces that have
contributed to provoking a serious crisis in the legal profession.
In particular, it is accused of equating judgment with calculation, thus
ignoring and destroying what Kronman (1993, p. 177) considers as
the ‘‘ideals of the lawyer-statesman’’ (for instance prudence, deliberation,
honesty, integrity, impartiality, devotion to the public good and most
importantly, practical wisdom). It is precisely these lost ideals of the legal
profession that Kronman seeks to defend. At the same time, he is aware of
the utopian character of his suggestion to return to the spirit of the great
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lawyer-statesmen of the past, whose virtues he seems to be idolizing in a
nostalgic way. This rather romantic vision of law, standing in total contrast
to the law-and-economics spirit of his former work, comes close in many
respects to ‘‘new republicanism’’, an attempt at reviving classical republican
ideals of whose leading promoters include other prominent law-and-economics scholars, notably Cass Sunstein (1988) and Frank Michelman
(1988). Paradoxically, some of these reactive forms of nihilism seem to respond to the devaluation of the efﬁciency value (the supreme value of lawand-economics) with the pathetic and metaphysical reintroduction of new
‘‘true’’ values of law. A new process of mythiﬁcation thus risks being initiated. Will this lead to a new form of nihilism?
3.2. From Formalism to Experimentalism
Do these reactions, reaching from self-criticism to more or less pronounced
forms of nihilism, mark the beginning of a disintegration of the law-andeconomics movement? Today, this conclusion could still appear farfetched,
since the mainstream of law-and-economics keeps holding on to the standard
norms and values of the theory. Efﬁciency, more than ever, continues to be
the Foundation, but it is certainly no exaggeration to speak of the beginning
of a metamorphosis of the movement. It is a fact that Richard Posner, the
most prominent founder of the law-and-economics project, has recently
taken a decisive turn or change in direction45 away from the rationalist
attitude, or what he calls ‘‘economic conceptualism’’, toward a legal reﬂection which, in many respects, comes close to the conceptions of pragmatism,
or rather ‘‘experimentalism’’46 as developed a century ago by John Dewey
and Oliver Wendell Holmes. Posner’s hostility toward legal formalism becomes explicit in his often afﬁrmed afﬁnity with Holmes’ famous truism
asserting that ‘‘the life of law has not been logic: it has been experience’’.47
Posner’s new perspective in some respects shares the vision that realist and
critical legal approaches to law48 (which also massively draw on the American
philosophical tradition of legal pragmatism) have of legal institutions. But
unlike these critical approaches which generally stop short after emphasizing
the contingency and the fundamental incoherence on which the legal system is
built, Posner still envisages the possibility of a theory of law that is suitable
for use as a framework for deciding cases and enacting statutes. In other
words, he has not given up on the idea of a positive jurisprudence.49
This attitude – legal pragmatism – reﬂects what might be called a strong
or accomplished nihilism, as opposed to the forms of weak or passive nihilism affecting the critical legal studies-oriented part of law-and-economics.
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The strong nihilism is an attitude which, rather than deploring the loss of
the value once reputed to be the highest, instead deliberately precipitates the
process of devaluation of any metaphysical construction supposed to
ground the law. The title of Posner’s book Overcoming Law (1995) could be
understood as referring to such a perspective of deconstruction. If we can
speak of nihilism in Posner’s new vision, it is an orientation that he conceives of as an opportunity for reforming the law once it is freed from
encumbering and obsolete values (including the efﬁciency norm?). By the
same token, it might appear as a way to overcome the shortcomings of
mainstream law-and-economics. Has Posner ﬁnally reached the ultimate
bottom of the escalator described by Rorty,50 thus escaping the spiral of
nihilism?
Posner’s new legal pragmatism explicitly turns away from the ideological
considerations of the efﬁciency theory of law and instead limits the focus of
analysis exclusively to the world of facts. While Posner (1995, p. 394) continues to express his sympathy with the methods of science, he refuses to
keep the ‘‘faith in the power of science to take religion’s place as the deliverer of ﬁnal truth’’. Efﬁciency is obviously no longer viewed as a legal goal
to be defended at any cost, but merely as an instrument for evaluating the
soundness of legal decisions, rules or institutions. And even as an instrument, its applicability is considered to be limited to some areas of law and to
given contexts.51 Moreover, efﬁciency is now understood in a much broader
sense than that implied by the narrow social wealth maximization criterion
(Kaldor-Hicks). It is deﬁned in terms of consequences that legal rules, decisions or institutions produce in the world of facts. Only the examination of
the impact of a legal proposition can determine its soundness. The question
of interest then is to ﬁnd out which legal decisions and rules produce the best
consequences. These may be long and short-run consequences, they may be
systematic or individual.52 What concretely ‘‘best’’ means does not appear
to be the main issue any more. Wanting to make the law pragmatic can thus
mean all kinds of things, and efﬁciency can have any meaning: what matters
is that the criterion is workable – its speciﬁc content being malleable.
Acknowledging the ambivalence of the term pragmatism, Posner, in a
series of recent writings (1993, 1995, 1999 and 2003a), develops his own
deﬁnition of what he calls ‘‘everyday pragmatism’’,53 namely ‘‘the mindset
denoted by the popular usage of the word ‘pragmatic ‘, meaning practical
and business-like, ‘no nonsense’, disdainful of abstract theory and intellectual pretension, contemptuous of moralizers and utopian dreamers’’ (Posner, 2003a).54 In Posner’s new perspective, pragmatism becomes a concern
on two levels – ﬁrst as a method of legal decision-making (pragmatic
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adjudication) and, second and more important, as a method for scientiﬁc
inquiry in law (pragmatic philosophizing). Indeed, social experimentation
seems to be preferred over theory, which implies that, from a theoretical or
jurisprudential standpoint, imposing on judges restrictive formulas on how
to solve legal cases has to be considered a futile and useless enterprise.
Describing or theorizing about legal decision-making should be conducted in an experimental framework – just as should legal decision-making
itself,55 precisely because there can be no a priori workable formula to tell
judges how to decide cases in advance. Posner insists on the fact that in
order to take their decision, judges do not have – nor do they need –
philosophical support, and that even the insights of pragmatist philosophy
will not advance them a lot in their everyday work. Moral philosophy,56
then, has nothing to offer judges in making their concrete decisions, nor
legal scholars in their formulation of legal doctrines nor, for that matter,
anyone engaged in a normative enterprise (Posner, 1999, p. VIII). As a
consequence, the applicability of legal theory is very limited. Its ultimate test
of pertinence is how it works in practice. Also the question whether economics has much to contribute to the understanding of law becomes a
merely empirical question. At this point, Posner (1995, p. 12) closely joins
the philosophical, or rather the post- or even anti-philosophical pragmatism
of Rorty, when he argues that pragmatist legal theory has to be prepared to
defend itself on pragmatic grounds.
In Posner’s new, truly anti-foundational, conception of law the legal decision-maker is supposed to create law, much like an inventor, in a process
of trial and error (learning by doing), by constantly formulating and testing
new visions for the legal system. The observation of lawyers and judges in
action gives Posner (who has himself long experience as a judge57) conﬁrmation of the fact that legal reasoning is more than routinely imitating the
decisions of previous cases or strictly applying legislation. Lawyers’ and
judges’ knowledge of law, according to this more sociological than economic
interpretation, appears to be more than just handling speciﬁc analytical
tools as taught in law schools, and more than simply referring to objective
and distinctively legal materials (cases, rules of procedure and evidence,
regulations, statutes, constitutional provisions, etc.). Methods of legal reasoning are described as manifold, disparate and often inarticulate. As a
consequence, little is known about efﬁcient technique in law. On the contrary, knowledge and skill in legal reasoning are to a large extent subjective,
tacit,58 based on forces outside of logic, such as personal conviction (including the prejudices which legal authorities share with their fellow men59),
policy considerations and political orientations, or derived from personal
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routines and experience (practical wisdom) acquired over the years. Depending on the nature and circumstances of the cases to decide, legal reasoning requires, in large part, adaptation to new – legal as well as non-legal
(for instance economic) – materials, a task which beyond knowledge and
familiarity of law, seems to call for a mixture of insight, premonition or
intuition, as well as ‘‘caution, detachment, imagination and commonsense’’
(Posner, 1993, p. 109).
Posner’s new understanding of legal reasoning can in many respects be
compared to Rorty’s idea of the visionary judge60 who engages in piecemeal
social engineering when he feels the necessity for a legal change. Judges, in
this view, should formulate new (sometimes intuitive) visions of the legal
system and then apply and test them in concrete cases. Like Rorty, Posner
(1993, p. 459) sees the judge above all as someone who has a good idea for
solving a problem, but who, at the moment he decides a case in a new way,
has no guarantee whether or not it is a good choice. All judges can do is to
hope that their experiments turn out well.
But, unlike Rorty (1990), who describes judges’ experimental and innovative decisions as mostly taking place in a context of complete ignorance –
and hence as mere ‘‘leaps in the dark’’, Posner sees the pragmatic judge as
someone who is able to learn from experience. In Posner’s new pragmatist
vision of the legal process, there is scope for genuine innovation and improvement. Changes in a judge’s decisions are interpreted as the outcome of
a true learning process, generated by an unfolding experience in which the
judge’s alertness to new information engenders new ways of solving cases.61
This implies correcting errors, revising decisions and routines, adjusting
them to new circumstances. This process also involves the diffusion of
knowledge and the transmission of experience, in other words, a clearly
cognitive dimension.
It is obvious that Posner’s recent description of the pragmatic judge
sharply contrasts with the calculational logic of the social efﬁciency model
which requires the possession by decision-makers of the relevant (objectively
given) information (or at least the possibility to accede to this information).
Legal pragmatism is a much more realistic way of understanding the evolution of law than was the mechanical wealth maximization model.
Posner’s current analysis of judicial reasoning does not seem to assign economics the same role as did the traditional, overall rationalist efﬁciency
theory, in which lawmaking was supposed to reﬂect a mechanical balancing
of social costs and beneﬁts.
The faith in what economics can do is no longer the same. Posner admits
that his pragmatist approach is not necessarily an exclusively economic one.
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He argues that the economist does not hold all the keys to legal theory, but
rather one key among others (Posner, 1995, p. VIII). At best, the social
scientist appears as one among other advisors of the pragmatist judge. The
judge is seen as a member of society, confronted with the same decisional
difﬁculties as any other individual. As a consequence, in his everyday decisions, he has to rely, like anyone else, on practical reasoning.
Judging, for Posner, implies both logic (by reference for instance to economics) and common sense (including customs, norms, beliefs, etc.). Economics thus appears as one source of legal learning (among others) rather than
as a normative instrument in the ﬁeld of law. The idea of a complete, unique
and closed explanatory system, as embodied in economic imperialism of traditional economic analysis of law, is rejected. In this much more modest vision,
law-and-economics is no longer considered to be the Grand Theory with a
synthetic and recapitulating ambition (such as explaining the common law).
What Posner undeniably has gained from his pragmatist – and to some
extent destructive – revision of the goals of legal theory (and as such of
economic analysis of law) is a new and genuine openness to debate. In particular, the new pragmatism, beyond its emphasis on important aspects such as
limited rationality or even human fallibility (including the possibility that legal
actors may be inﬂuenced by their personal prejudices or political considerations), allows for factors such as intuitive judgment, alertness and creativity.
The price to pay for this gain in realism and common sense is, however,
the loss of coherence and predictability of the theory (Krecké, 2004). More
importantly, it may be argued that even the most pragmatist (and antifoundationalist) approach, in which the reference to ethical or moral principles is categorically denied, can hardly get around making assumptions
about such principles. Evaluating the consequences that a legal rule or institution produces in the world of facts requires at least some criteria which
allow the scientist to determine what are the ‘‘best’’ consequences. Otherwise, how could he assert that a given legal or political arrangement is better
than another? Experimentalism alone is of no use if there is no consensus at
all as to when a decision or institutional arrangement can be said to
‘‘work’’.62 At some point, the question of foundations cannot be avoided.

4. NORMATIVE IMPLICATIONS OF BEHAVIORAL
LAW-AND-ECONOMICS
During the eighties and nineties, while law-and-economics was becoming
more and more inﬂuential on the evolution of law in America, the efﬁciency
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theory of law had been criticized precisely on the issue of the hyper-rationalization of law it advocated. As we have seen, in recent years, many similar
critiques have been acknowledged by the law-and-economics literature itself
and serious efforts have been undertaken to overcome the blatant lack of
realism of the initial theory. As noted by Posner (2003b), today ‘‘the model
of hyper-rational, emotionless, unsocial, supremely egoistic, omniscient, utterly selﬁsh, non-strategic man (or woman), operating in conditions of
costless information acquisition and processing, that cognitive psychologists
rightly deride as unrealistic, and, more important, that is deﬁcient in explanatory and predictive power with regard to a number of the phenomena
in which economists and economically minded lawyers are interested’’ has
largely been abandoned.
While, for Posner, taking into account the knowledge problem of the
decision-maker (be it legal authorities or individuals governed by the law)
does not imply that the economic analysis of law has to give up its commitment to the rational choice model, a growing economic literature (for
instance, Korobkin & Ulen, 2000) instead insists on the failure of traditional rational choice theory to explain individual behavior in many
situations. It maintains that people are not always rational in the sense that
mainstream economists suppose, and that, as a consequence, some of the
predictions of the standard model are mistaken. The problem with traditional choice theory is, according to this perspective, that it does not allow
for the ﬂaws in human behavior (Ulen, 1999). As Sunstein, Thaler, and
Jolls (2000, p. 50) and others point out, people are sometimes more spiteful
but also more cooperative than traditional analysis predicts.63 It should be
noted, however, that, in general, this literature overemphasizes people’s
bounded self-interest: agents are assumed to be concerned about the wellbeing of others, and this concern can lead them to cooperate, even at the
expense of their own self-interest. Other human characteristics, such as
vengefulness, for instance, are generally underestimated in the new behavioral literature.
Cognitive scientists have further stressed the fact that people often tend to
be overoptimistic, to assign greater importance to more recent experience, to
overemphasize short-term consequences and to believe that small samples
are representative. They assert that, most of the time, people do not correctly evaluate risks, especially with respect to low probability events. In
such situations, human behavior is likely to differ from the predictions of
the traditional rational choice model.
A lot of theoretical, empirical and experimental work is actually undertaken to test how these various bounds of human behavior are likely to
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come into play in ﬁelds like contract, tort or criminal law for instance.
Sunstein et al. (2000) emphasize, in particular, three important bounds on
human behavior that undermine the possibility of utility maximization:
bounded willpower (lack of self-control), bounded self-interest (the fact of
caring for others in some circumstances), and bounded rationality. The
latter concept, ﬁrst introduced by Herbert Simon, refers to the fact that
humans have cognitive limits (either limitations in information processing
capability or lack of adequate knowledge).
A central idea of the bounded rationality literature is that, in order to
simplify complexity, people often use heuristics, routines or rules of thumb
(Kahneman, Slovic, & Tversky, 1982). Given the limited cognitive capacities
of decision-makers in a complex and uncertain context, rule-following behavior appears as appropriate (as underlined, for instance, by Gigerenzer &
Selten, 2002). In recent years, a vast and heterogeneous literature has developed in this domain, often using the tools of cognitive psychology to
study the roles of heuristics, routines, rules and norms in social behavior.
These developments are increasingly being integrated into economic analysis. The purpose is to provide a rationale for what traditional rational
choice theory considers as deviations from rational behavior. In this view,
heuristics, simple rules and norms are described as efﬁcient behavioral devices which help individuals to cope with complexity, uncertainty and cognitive limitation. What appears to be irrational in the light of the traditional
choice model is often considered as rational from the heuristics perspective.
Reforming (or rather, replacing) rational choice theory has become a
priority in much of actual law-and-economics research. In order to amend
the traditional paradigm which treats human psychology as extremely elementary and predictable, law-and-economics is actually integrating the
insights of other social disciplines such as the cognitive sciences. The combination of the economic study of law with the cognitive sciences has recently resulted in the birth of a new, rapidly expanding ﬁeld which has been
labeled ‘‘behavioral law-and-economics’’, ‘‘law-and-psychology’’64 or ‘‘lawand-behavioral science’’.65
The modus operandi of this new approach is the same as for the more
general ﬁeld of behavioral economics: to conduct experiments in order to
expose the biases and anomalies that question the basic assumptions of the
standard rationality approach, in other words, to reconcile scientiﬁc inquiry
and social reality. The question of concern is how ‘‘real people’’ differ from
homo economicus. Unlike Posner’s recent anthropological view concentrating on the behavior of legal decision-makers (judges and lawyers), the focus
of the behavioral approach is mostly (but not exclusively) on the potential
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reactions of individuals governed by law to different legal arrangements,
institutions or rules.
In spite of its quest for realism, behavioral law-and-economics has to cope
with a series of difﬁculties. For instance, the predictive power of its experimental ﬁndings has been challenged, among others by Posner (2003b). Can
the tested persons’ reactions during the experimental treatments be considered as representative of their behavior in real life? Would they make the
same choices in real situations? To what extent can experiments comprehensively simulate real life experience? According to Posner (2003b), behavioral experiments do not provide a clear answer to the question of what
decision-makers would do in a given situation – in so far as the tests reveal a
mixture of rational and non-rational reactions, they might do anything. No
coherent model of individual decisional structure has so far been deduced
from the experiments.
Today, behavioral law-and-economics chieﬂy appears as a discourse
that emphasizes factors such as complexity, uncertainty, absence of foreseeability and abolition of frames. It is not yet clear, however, how the
integration of these, in themselves highly relevant real-world features, can
replace the scientiﬁc logic of prediction of the standard rationality model.
Hence, behavioral law-and-economics, in Posner’s terms (2003b), appears
largely ‘‘undertheorized because of its residual, and in consequence purely
empirical, character. Behavioral economics is deﬁned by its subject rather
than by its method and its subject is merely the set of phenomena that the
most elementary, stripped-down rational-choice models do not explain ... .
Describing, specifying and classifying the empirical failures of a theory
is a valid and important scholarly activity. But it is not an alternative
theory’’.
An important question arises: how can such an approach be supposed to
be helpful in concretely understanding and improving the law? The overall
normative goal of behavioral law-and-economics is indeed difﬁcult to assess,
be it only because of the extreme diversity and heterogeneity of this new
ﬁeld. If, as argued by Posner (2003b), ‘‘a theory is so vague or elastic that it
cannot be falsiﬁed, neither it nor its predictions can be validated; everything
that happens is by deﬁnition consistent with the theory’’. In this case, a
claim of the usefulness of the theory for legal policy would be difﬁcult to
maintain.
If the aim of behavioral law-and-economics was limited to exploring the
question of knowing ‘‘how real people think’’, it could be understood as a
critique of the standard economic approach to law which, as we have seen,
assigns to decision-makers highly unrealistic cognitive capacities. One
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might even argue that, here again, there is a potentially nihilistic component in the systematic exploration of the deviations of human conduct from
the rationality hypothesis. By showing that ‘‘real people’’ do not necessarily
respond in an efﬁcient way to given legal arrangements, this approach
could indeed be used as a way to refute the idea of the rationalization of
legal behavior and as such, of an economic approach to law. If behavioralism amounted to a rejection of the economic methodology in law,
the term ‘‘behavioral law-and-economic’’ would not make much sense
any more.
It can be supposed that this is not the direction in which the theory is
actually heading. Indeed, an important part of the behavioral legal literature, while continuing to reject the strict motivational foundations of the
traditional economic analysis of law, seems to endeavor to go beyond the
discovery and description of biases and anomalies in human behavior in
order to eventually construct a theory that allows for a systematization or
formalization of these anomalies. The challenge is, of course, to ﬁnd a way
to establish the appropriate link between the empirical or experimental facet
of the project and the theorization or conceptualization of the ﬁndings,
without falling into a new kind of formalism.
Such a theory has recently started to be developed under the impulse
provided by interdisciplinary social scientists, in particular in the emerging
ﬁeld of cognitive economics. The idea could be that, with a more precise
knowledge of human behavior, law-and-economics, combined with the
cognitive sciences, might be better suited to predict the way people really
would react in response to alternative legal arrangements and, more importantly, to provide what the behavioral terminology calls ‘‘debiasing
strategies’’. Debiasing refers to cognitive methods that help avoid or at least
reduce biases in human behavior by increasing people’s incentives to make
accurate judgments. According to Rachlinski (2000, p. 98), this can be done
in an efﬁcient way for instance by restructuring the decision-making task so
as to force people to ‘‘unlearn’’ their bad habits.
In this respect, the behavioral approach is still fundamentally motivated
by efﬁciency, or in some cases, by explicit utilitarianism. Debiasing, for
example, is an attempt to use legal rules to get people to act more efﬁciently.66 The new behavioral approaches could be considered as largely
consistent with the logic of standard law-and-economics on another fundamental point. The latter indeed assumed that it is possible to set up and
impose upon society legal rules and institutions that create incentives so that
people, at least on average, adopt economically efﬁcient behavior. The
purpose, in the behavioral approaches, would still be to act on human
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behavior in order to make it compatible with a given social goal – in other
words, to reorder society from the top down. In this context, a more realistic
understanding of people’s average responses (or failures of responses) to
constraints and incentives could be a way to reconcile cognitive approaches
to the economic analysis of law.
Providing legal economists with a coherent account of the fallibility of
human reason would, according to Thomas Ulen (1999, p. 327), be vastly
more satisfying than traditional rational choice theory in serving as a foundation for the elaboration of legal systems whose goal is to create incentives
for individuals to act efﬁciently. For instance, while, in a given context,
rational choice theory might conclude that it is better to leave wide freedom
of action to individuals, a more elaborated economic theory of human behavior might underline the fact that, in the given ﬁeld, people systematically
take ‘‘wrong’’ (i.e. socially inefﬁcient) decisions. In this case, according to
this argumentation, it would be more efﬁcient to grant less liberty to them.
Ulen considers the case of individuals who are faced with the choice between
current and future consumption. Traditional rational choice theory would
conclude that each individual (not some outside party) is the best judge of
such a trade-off which only concerns himself, and he should therefore be
free to arrange his affairs as he wishes. Nevertheless, according to behavioral law-and-economics, there is, in many situations, widespread empirical
evidence showing that people make mistakes in comparing current pleasure
with future costs. They seem to systematically underestimate future costs
and exaggerate present pleasure, for instance deciding that the current and
expected future utility of cigarette smoking exceeds the current and future
costs.67 Should they be free to smoke? Ulen’s answer is ‘‘no’’. If it were
shown that people systematically take decisions that are ‘‘bad’’ for them,
‘‘then we should be less willing to grant wide freedom to adults to make
unaided decisions involving the comparison of current beneﬁt and future
cost’’ (p. 328). Similarly, with respect to the laws mandating the use of seat
belts in cars, Ulen believes that traditional rational choice theory is not
effective. Starting with the assumption that drivers are rational decisionmakers, this theory would imply that government should not impose its will
on those who are willing to take the risk of driving without seat belts. A
more complete theory of human behavior, however, would take into account the fact that a lot of people are overoptimistic and make faulty risk
estimations because, most of the time, they are not aware of the risk of being
involved in an accident. As the probability of having a serious car accident is
low, there is a possibility that drivers will not make rational decisions about
whether to wear seat belts, and, as a consequence, law should impose the use
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of seat belts (Ulen, 1989, pp. 403–406). Ulen (1999, p. 328) is convinced that
these kinds of behavioral insights could have important implications for
numerous social and legal policies, including government regulation, contract law, bankruptcy law or government-mandated savings schemes for
instance.
This would, of course, give the economist/scientist a considerable normative power and social responsibility. Discovering biases in human behavior is one thing, but suggesting reforms and designing laws so as to act
on this kind of behavior is another. In the behavioral approach, the social
scientist, when forming suggestions for debiasing biased human behavior
through social or legal policy is, at least to some extent, assumed to be able
to take what the American philosopher Hilary Putnam calls ‘‘the point of
view of God’’.68 The extent of the power that behavioral law-and-economics
potentially assigns to economists or scientists in legal and social policy becomes apparent precisely when legal rules or decisions, in the name of economic efﬁciency, vandalize individual liberty. This normative authority may
appear defendable only under one condition: that the scientist’s social purpose is not itself biased (for instance, by political or personal motivations).
But how can this be controlled? How could law-and-economics (associated
or not to cognitive or behavioral analysis) avoid the risk of being transformed from an incentive theory into a subtle method for manipulating
human behavior? And ﬁnally: what about the legitimacy of the scientist’s
intervening in social or ethical contexts?

5. CONCLUSION
Can law be totally disconnected from any referential values? Can it be
detached from any founding discourse? These questions have constituted the
starting point of our reﬂection on the law-and-economics movement whose
contradictory developments have been linked to the problematics of nihilism
and subsequently, of deconstruction. More precisely, our purpose has been
to provide an understanding of a nihilistic evolution taking place within the
law-and-economics literature, of how this is relevant for legal thought today, and of which choices and normative resolutions this evolution is likely
to inspire in legal policy.
We think that the complex evolution taking place within the economic
analysis of law is symptomatic of a general confusion in contemporary
thought about the place of science in the legal, moral and ethical debates of
society. It conﬁrms that conceiving of a purely rationalist or scientiﬁc, and
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above all, radically dedogmatized legal thought is, at least to some extent,
illusory. What is needed, more than ever, is a reﬂection on the normative
status of sciences, ignored by both traditional law-and-economics and their
critical counterarguments. As pointed out previously, the economic theory
of law (including behavioral law-and-economics) can become an illustration
of the fact that science may directly or indirectly participate in the fabrication of normative references for society, hence imposing itself as a potentially founding discourse.69
A major, yet largely unnoticed delusion of law-and-economics (traditional
and behavioral) is indeed that it takes for granted the fact that scientiﬁc
thought can function on the level of social discourse without thereby
changing its nature.70 As soon as the scientist leaves his own ﬁeld of investigation (for instance experimental psychology) and enters the arena of
social and ethical debates (by suggesting legal reforms based on his scientiﬁc
ﬁndings), his initially neutral and technical discourse necessarily induces a
normative effect. This means that, without being aware of it, the scientist
may deviate from his purely scientiﬁc discourse, letting it acquire what
Legendre (1994) calls a ‘‘mythological or dogmatic status’’. To use again the
terminology of Legendre (1994, p. 13), the change of context, the transport
of scientiﬁc discourse from one setting to another, literally transforms science into a metaphor (etym.: to transport, to move, to metamorphose).71
In contemporary work on the methodology of the social sciences, there is
probably not much scope for the study of the confrontation of science with
this potential change of nature of scientiﬁc discourse when applied to the
legal domain. Nevertheless, the refusal to recognize the place of science in
the institutional structure of our societies can lead us to seriously underestimate the normative effects resulting from a transplantation of scientiﬁc
ﬁndings to social and ethical issues.
We should not be misunderstood here. Our purpose is, of course, not to
denounce the importation of economic tools (or any other scientiﬁc methodology) into legal thought. On the contrary, an external perspective on legal
phenomena (undermining the traditional idea of the autonomy of law as a
discipline) can only be very beneﬁcial, and the recognition of this necessity is
undeniably one of the great merits of law-and-economics. We think, however, that it is important for economists (or any other social scientists who
approach the law from an external perspective) to keep in mind the fact that
the transfer of the tools of social science into legal analysis cannot be effected
without consequences, nor can be the shift from legal theory to social policy.72 Our argument is simply that cross-disciplinary scientists should be
aware of the potential normative effect of their discourse.
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While it is important for social scientists interested in the legal process to
take into account factors such as the ignorance of legal decision-makers (including ofﬁcials of the legal system and individuals governed by the law), all
sorts of biased behavior (errors, prejudices, political motivations, irrational
beliefs ... ) and heuristics, routines, norms or rules, we think it is not less
indispensable for science to engage in reﬂection as to the normative purposes
of this kind of investigation.

NOTES
1. In the past quarter-century no other approach to law has had a comparable
effect on American academic law and, under the effect of globalization, the success
of the economic analysis of law is likely to affect in the near future civil law countries
as well.
2. The deconstructivist concern is becoming more explicit in recent developments
of the theory. See, in particular, Posner (1993, 1995, 1999, 2003a).
3. For a distinction between modern and postmodern legal thought, see Feldman
(2000).
4. We refer to law-and-economics as a movement in the sense of a collective
project sharing a common methodology and a set of fundamental assumptions. The
term ‘‘movement’’ also contains the idea of evolution or shift, a sense which also
applies to law-and-economics.
5. In the social contract interpretation, people are supposed to be endowed
with certain basic rights as individuals solely by virtue of their status as humans
capable of reason. These include (at a minimum) the right to liberty, property and
security.
6. Legendre (1994, p. 31).
7. Feldman (2000, p. 91).
8. ibid., p. 94.
9. Legendre (1994, p. 31).
10. Indeed, ‘‘ y the highest thing must not have grown out of the lowest, it must
not have grown at all. ... Moral: everything of the ﬁrst rank must be causa sui. To
have been derived from something else, is as good as an objection, it sets the value of
a thing in question. All superior values are of the ﬁrst rank, all the highest concepts –
that of Being, of the Absolute, of Goodness, of Truth, and of Perfection; all these
things cannot have been evolved, they must therefore be causa sui. All these things
cannot however be unlike one another, they cannot be opposed to one another. Thus
they attain to their stupendous concept ‘God’. The last most attenuated and emptiest
thing is postulated as the ﬁrst thing, as the absolute cause, as ens realissimum’’.
Nietzsche (1998, p. 109).
11. Concerning Heidegger’s deﬁnition of nihilism and its afﬁnity with that of
Nietzsche, see Vattimo (1987, p. 25).
12. See Guérin (2003).
13. In the sense of a repudiation of the very idea of legal foundations.
14. Rorty (1995, p. 45). Rorty does not explain, however, why Dewey should be
supposed to be farther down on the escalator than Nietzsche.
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15. For instance, Rorty (1995, p.43).
16. Vattimo (1987, p. 23).
17. In the beginning, economic analysisessentially applied to legal issues with
explicit economic content (anti-trust law, for instance). Later economists progressively expanded their investigations to ﬁelds of law that are not at all related to
economics, such as tort law. See, among many others, Landes and Posner (1981).
Progressively, economic methodology has systematically been applied to all ﬁelds of
law. A huge literature has developed. Today, law-and-economics has become a ﬁeld
or a discipline of its own.
18. Posner (1977), following Coase (1960).
19. A widely discussed example where a judge explicitly referred to an economic
standard of negligence is Judge Hand’s decision in the 1947 case U.S. v. Carroll
Towing Co., 159 F. 2d 169 (2d cir. 1947), giving rise to the famous ‘‘Hand formula’’,
according to which a defendant could be considered as negligent if the loss caused by
the accident, multiplied by the probability that the accident occurs, exceeds the costs
of precaution measures he should have taken in order to avoid the accident.
20. The interpretation judges in tort cases currently give to concepts like ‘‘due’’ or
‘‘reasonable care’’, ‘‘common’’ or ‘‘ordinary use’’, ‘‘negligence’’, etc. could be considered as an implicit allusion to the idea of efﬁciency. See Posner (1977). Efﬁciency
considerations could frequently be observed also in many doctrines in the ﬁeld of
contract, such as, for instance, those governing mistakes, gratuitous promises, impossibility or fraud by non-disclosure. See Kronman (1978).
21. It is argued, for instance, that inefﬁcient rules will more frequently be adjudicated rather than settled and, in this way, the self-interested decisions of litigants
whether to sue or to settle will progressively drive the law toward efﬁciency.
22. This ex ante approach (ex ante, referring to ‘‘beforehand’’, means acting upon
the conduct of people before damages occur) sharply contrasts with the ex post vision
(after the fact) that characterizes most of traditional legal scholarship and which is
oriented toward resolving disputes once they have occurred, to administer corrective
justice, to get the injurer pay for the wrong he has caused to the victim. The central
focus of the ex post perspective is on causality, a notion whose importance is dramatically weakened in traditional economic analysis of law. See Ulen (1999).
23. Many scholars would argue that law-and-economics does not reject justice, but
explains it, asserting that efﬁciency provides an explanation for why certain rules seems
just. Put simply, they say justice is efﬁciency. But does this not explain justice away?
24. Taking into account complex moral or ethical aspects would risk unnecessarily
encumbering the theoretical investigation into the legal process. Abstraction and
reductionism are considered as essential features for a theory to work. As Posner
notes, ‘‘if a theory is too rich, it may not be falsiﬁable – a looming danger for
economics y . Maybe economics is not reductionist enough’’. Posner (1993, p. 366).
25. Posner (1977, p. 22).
26. This terminology is not used in traditional law-and-economics, but it seems
particularly relevant for describing the theory’s attitude toward the concept of justice.
27. As shown by Coase (1960), if transaction costs are low, and property rights are
well deﬁned and efﬁciently protected, parties to a conﬂict will have an incentive to
enter into a bargaining process and will in fact ﬁnd an arrangement that is in their
mutual advantage. This outcome will correspond to an optimal resource allocation.
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In other words, in the absence of transaction costs, the market can internalize legal
problems. Coase himself asserted that in many legal conﬂicts this is hardly ever the
case. Most of the time high transaction costs stand in the way of a private market
solution. Then the legal system plays a decisive role.
28. In reference to Dean Langdell of Harvard Law School, who has undeniably
been the most representative incarnation of traditional American legal formalism.
Posner (1993, p. 442). As pointed out before, Langdell considered law as a set of ﬁrst
principles which could be applied straightaway to legal cases.
29. See Posner’s recent work (since 1993).
30. A notable exception is Richard Posner, prominent founder and promoter of
the law-and-economics movement, who recently has focused on what he calls ‘‘everyday pragmatism’’, a form of legal experimentalism advocated in the early 20th
century by John Dewey and Oliver Wendell Holmes, and nowadays by Richard
Rorty. See Posner (2003a). We will come back to this approach later.
31. In the last 20 years, extensive work has been produced to considerably improve
the empirical veriﬁcation of the efﬁciency assumption in ﬁelds of law such as intellectual property, international law, bankruptcy and corporate law, labor and criminal
law, constitutional law and procedure, the law of possession, etc. See for instance the
sixth edition of Posner’s textbook-treatise Economic Analysis of Law (2003).
32. As shown, for instance, by Rizzo (1980, 1985).
33. See, among others, Posner (1980).
34. Numerous debates among economists have addressed the question of the
philosophical implications of efﬁciency as a norm. A generally advanced argument is
that the value of wealth maximization is a proxy of utility.
35. Kronman (1980).
36. See, for example, Cooter (1987).
37. Rubin and Bailey (1992, pp. 34–35).
38. See also Posner (1995, pp. 117–123).
39. For a recapitulation of this literature, see Schwartzstein (1994).
40. See for instance Unger (1986).
41. A similar attitude of aversion for law, based on the same type of argumentation, characterizes most of ofﬁcial sociology in France, and in particular the work
of Pierre Bourdieu (1986).
42. Even Ulen (1999, p. 325) admits this eventuality.
43. See in particular his inﬂuential work in the ﬁeld of contract law. Kronman
(1978).
44. To use the terms of the title of a paper by Judge Edwards (1992).
45. As argued by Krecké (2004).
46. This term has been preferred by Dewey to ‘‘pragmatism’’, which has a utilitarian connotation he wants to avoid. See Posner (2002, p. 2).
47. Holmes (1881).
48. For instance, critical legal studies, feminist jurisprudence, critical race theory,
or even the just mentioned self-critical approaches emerging recently at the margin of
the law-and-economics movement.
49. As argued by Krecké (2004).
50. See Section 1.
51. For instance, Posner (1993, p. 460).
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52. Posner (1995, pp. 400–401).
53. As opposed to ‘‘philosophical (orthodox or recusant)’’ versions of pragmatism. Posner (2003a).
54. Posner’s ideas are further outlined in the following statement: ‘‘Pragmatism
means looking at things concretely, experimentally, without illusions, with
full awareness of the limitations of human reason, with a sense of the ‘localness’
of human knowledge, the difﬁculty of translation between cultures, the unattainability of ‘truth’, the consequent importance of keeping diverse paths of inquiry
open, the dependence of inquiry on culture and social institutions, and above all
the insistence that social thought and action be evaluated as instruments to valued
human goals rather than as ends in themselves’’. Posner (1993, p. 465).
55. In practice, legal pragmatism is supposed to translate into case-by-case decision-making by judges.
56. Posner’s critique is addressed in particular against the branch of moral theory
he refers to as ‘‘academic moralism’’, in which he includes a myriad of contemporary
legal and political (rather than moral) philosophers. Posner (1999, p. 5). See, in
particular, Posner’s virulent critique of Dworkin’s ‘‘reconstructionist’’ approach to
law which postulates the possibility of grounding judicial reasoning on a moral
political theory capable of providing criteria that would allow for a ‘‘just’’ interpretation of legal material. See also Posner (1995).
57. At the U.S. Court of Appeals for the 7th circuit.
58. Posner (1993, pp. 109, 125).
59. Holmes (1881).
60. Rorty (1990).
61. Posner (1993, p. 111), referring to Dewey (1933).
62. Litowitz (1997, p. 152).
63. Sunstein (2000, p. 4).
64. Posner (2003b) prefers the label ‘‘law-and-psychology’’ to ‘‘behavioral lawand-economics’’ for the reason that it avoids conﬁning this approach to a reaction
against the economic analysis of law.
65. Korobkin and Ulen (2000).
66. Behavioral law-and-economics accepts at least two of the fundamental propositions of the traditional economic analysis of law: (A) that legal rules can be
analyzed in terms of their efﬁciency, and (B) that it is desirable for legal rules to be
efﬁcient, while (probably) rejecting proposition (C) according to which the common
law evolves toward efﬁciency.
67. ibid, p. 328.
68. Quoted by Rorty (1995, p. 17).
69. This normative power is enhanced by the increasing impact law-and-economics already has on legal evolution, especially in America, where the importation of
the economic dogma of efﬁciency into the law has most easily been accepted without
any deeper questioning.
70. Cf. Legendre (1994, p. 13).
71. In rhetoric, the term ‘‘metaphor’’ refers to the transport of a word to another
meaning. Legendre (1994, p. 13).
72. The title of a paper by Buchanan (1974), ‘‘good economics, bad law’’, is
particularly illustrative of our assertion.
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ALFRED MARSHALL MEETS LAW
AND ECONOMICS: RATIONALITY,
NORMS, AND THEORIES AS
TENDENCY STATEMENTS
Steven G. Medema
Thomas Ulen (2000, p. 797) has recently argued that the ‘‘most important’’
characteristic of the economic analysis of law is ‘‘its use of rational choice
theory to examine legal decisions.’’ Ronald Coase’s ‘‘The Problem of Social
Cost’’ (1960), an article that in many ways became the cornerstone of the
economic analysis of law, assumes nothing more than people tending to take
advantage of potential gains from exchange when it is in their interest to do
so. Gary Becker pushed the envelope a giant step further, analyzing the law
– and an enormous array of other social phenomena – by ‘‘relentlessly and
unﬂinchingly’’ applying the rational actor model. This became more or less
the way of the ﬁeld, a methodology largely unquestioned from within but
subject to trenchant criticism from the outside.1
Over the last decade or so, however, we have witnessed the rise of the new
behavioral law and economics, a rather diverse movement which questions
the rationality postulate and suggests that forces such as social norms play
an important role in individual behavior and do so in ways that conﬂict with
the implications of the rational utility maximization model.2 The attention
being given to this ‘‘new’’ analysis of the role of norms in the legal arena
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prompts a bit of a smile, in that law has always had norms at its heart: the
‘‘reasonable’’ individual of traditional legal analysis is one socialized into
and acting in accordance with the norms and customs of society. No, this
literature is not the reinventing of the wheel, but it is certainly not the
discovery of it, either.
It may be stretching things somewhat to say that the economic analysis of
law is in a state of ﬂux at present. The traditional ‘‘Chicago’’ approach
continues to dominate scholarship in the ﬁeld by pretty much any metric.
Yet, the behavioral approach is attracting both attention and prominent
adherents and raises some interesting questions about the future direction of
the economic analysis of law. The present essay suggests that there is a need
for a return to Alfred Marshall’s (1890/1920) view of economic theories as
‘‘tendency statements.’’ In the case of the economic analysis of law, this
means recognizing the import of the price-theoretic approach to analyzing
legal-economic behavior, but doing so with the understanding that an array
of factors and forces shape underlying responses to legal rules and make
singular approaches problematic. Simply put, the issue is not the validity of
either the rational actor model or behavioral approaches, but the appropriate
range and domain of each. More broadly stated, the question is not whether
economics is an appropriate vehicle for analyzing legal relationships, but
what form the relationship between economics and the law should take.

DEFINING AND FRAMING ECONOMICS
The ﬁrst issue that requires examination is the question of how we got to this
point to begin with. The answer to this question, of course, is a function of
who ‘‘we’’ happens to be. The lawyers can blame Oliver Wendell Holmes
(1897, p. 469), who made ‘‘the man of the future y the man of statistics and
the master of economics.’’ The future, it would seem, is now. Legal Realist/
Institutionalist lawyer-economists such as Walton Hamilton and Robert Lee
Hale, who were economists on law school faculties before that tradition got
started at Chicago, had something to do with this too, although neither they
nor law-minded economists such as John R. Commons can be given credit
or blame for the economic analysis of law – at least not directly.3 The birth
of the economic analysis of law is very much a Chicago story – Coase,
Becker, and Posner – although we must allow that Guido Calabresi also had
more than a bit to do with these things.4
Becker, of course, is the villain of the piece in the eyes of many, having
either personally or with or via his students, spread economic analysis
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throughout the social sciences and related areas, to the point where almost
no area of human conduct – including religion and sex – remains free from
being carved up by the scalpel of economics.5 This imperialism of economics
made the economic analysis of law a part of the rule rather than the
exception to it. In fact, it could be argued that the economic analysis of law
is on the more tame end of the economics imperialism spectrum. Posner
(2001b) argues that this has brought intellectual rigor to these ﬁelds of
study. Critics, in turn, charge rigor mortis.
While the rational choice revolution across the social sciences6 is a manyfaceted phenomenon, the artistic license for economists to cross over into
subjects traditionally non-economic in nature came via Lionel Robbins’
Essay on the Nature and Significance of Economic Science, which was originally published in 1932. Rejecting the extant notion that the boundaries
between ‘‘economics’’ and ‘‘not economics’’ are set by behavior that is or is
not directed toward the enhancement of material welfare, Robbins argued
that economics focuses on the form of behavior ‘‘imposed by the inﬂuence
of scarcity.’’ He then went on to lay out a deﬁnition of economics that
dominates the subject to this day: ‘‘Economics is the science which studies
human behaviour as a relationship between ends and scarce means which
have alternative uses.’’ In propounding this deﬁnition, Robbins claimed that
he was doing nothing more than making explicit what had been implicit in
economists’ deﬁnitions of their subject as reﬂected in the work they were
actually doing. Economics had ceased to be ‘‘the science of wealth’’; it had
become, at least in certain quarters that mattered, the analysis of allocational choice under scarcity.
But Robbins did not stop with his deﬁnition of economics. At least
as important for our purposes here is the quasi-normative corollary that
Robbins laid out along with his deﬁnition:
It follows from this, therefore, that in so far as it offers this aspect, any kind of human
behaviour falls within the scope of Economic Generalizations. We do not say that the
production of potatoes is economic activity and the production of philosophy is not. We
say rather that, in so far as either kind of activity involves the relinquishment of other
desired alternatives, it has its economic aspect. There are no limitations on the subjectmatter of Economic Science save this (Robbins, 1932, p. 16).

That’s right – no limitations. While certainly not anticipating how Becker,
Posner, the public and social choicers, and others would take this ball and
run with it, Robbins deﬁned economics in a manner that naturally allowed
for its extension beyond standard market phenomena. And the deﬁnition
stuck.
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Economists have spent the last few decades applying, and defending
the application of, economic analysis to the legal arena. The argument for
the relevance of economics is straightforward. Economics is about choice
under conditions of scarcity and the consequences thereof. Law is unambiguously about rights, and rights, by their very nature, exist because of the
problem of scarcity. After all, if rights are not scarce, then why is there
competition over them? If all goods (deﬁned in the broadest possible sense)
were unlimited in supply, there would be no need to deﬁne rights over
them, even if the deﬁnition of rights were a costless process – which it is not.
Given that rights are scarce resources, the science of choice should certainly
have some important insights to offer here. And, as legal rules function
more or less as prices associated with particular courses of action, we seem
to have all the makings of a fruitful application for economic analysis. The
criticism of this line of reasoning has been that the law is somehow different
– that when we are talking about legal rights, the mechanisms of individual
decision making are not the same. The economist’s rebuttal to this charge
has usually been to suggest that the economic model is robust across a
variety of individual choice contexts, so the onus is on the critics to show
why this scarcity problem within the legal arena is somehow different from
any other.
There is, however, a further piece of the argument that tends to be ignored, one that ironically, can be found by going back to the institutionalists
of the early twentieth century.7 What we glean from this older literature is
John R. Commons’s (1924) insight that the transaction – the transfer of
legal rights of control – rather than the exchange of goods and services, is
the fundamental unit of economic activity. At their core, input and output
markets are vehicles for the transfer of legal rights between agents.8 In this
respect, then, economics is about rights, and about people’s behavior with
respect to rights. And unless some classes of rights can be shown to have
characteristics that cause them to differ with respect to their consonance
with the underpinnings of exchange theory, there is no a priori reason to
expect that the transactions contemplated by law (and thus the economic
analysis of law) are any different than the standard transactions of the
marketplace. The question, then, is no longer whether economics can speak
to the realm of legal rights as well as of goods and services, but whether
there is some distinction between rights over some types of goods and rights
over other types of goods. And, if there is not, then the economic model is
either a crucially important vehicle for legal analysis and understanding, or it is a wrongheaded approach to economic and non-economic
phenomena alike.
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COASEAN PHYSICS
The Coase theorem provides a fertile ground for probing all manner of
legal-economic questions and issues, and those within the behavioral realm
are no exception to this. Recall that the Coase theorem tells us that if rights
are fully speciﬁed and transaction costs are zero, parties will bargain to an
efﬁcient and invariant result, regardless of the initial assignment of rights.
The basic thrust of the theorem is that judicial assignments of rights do not
determine their ﬁnal resting place in a world without frictions; rather, the
rights will end up in the hands of those who value them most highly, via
bargaining transactions.
To see the theorem’s mechanisms in action, suppose, for example, that
Richard owns a factory that pollutes Ronald’s downstream farm, causing $2
million in damage, on account of which Ronald ﬁles suit against Richard,
seeking an injunction against the polluting activity. Suppose further that to
abate the pollution would cost Richard $1 million. As the damage to Ronald
exceeds the cost to Richard of abating the pollution, the efﬁcient outcome is
for Richard to abate. Let us assume that the judge rules in favor of Richard.
Given that Ronald incurs $2 million in annual costs from the pollution, it is
in his interest to offer to pay Richard any amount up to $2 million to abate
the pollution. Likewise, as Richard can abate the pollution for $1 million
per year, it is in his interest to accept any amount greater than this to
undertake the abatement. There is thus scope for a mutually beneﬁcial
bargain here. If, on the other hand, the judge rules in favor of Ronald,
Richard must either abate the pollution at a cost of $1 million, or offer to
compensate Ronald for his damage in return for permission to continue
polluting. Because Ronald would not accept any payment less than $2 million, and because abating the pollution only costs $1 million, Richard will
choose to abate the pollution. Thus, regardless of whether the judge ﬁnds for
Ronald or for Richard, we end up with the same result – Richard installs
pollution abatement equipment. This result, as we have seen, is efﬁcient;
what differs as between the two outcomes is the distribution of income.
Now Coase himself offers no speciﬁc assumption regarding human
behavior in the discussion that later evolved into the Coase theorem. But
implicit in the theorem’s operation is the idea that people do pursue opportunities for gain, and as such will deal when it is in their interest to do so.
Moreover, the theorem’s zero transaction costs assumption leaves no room
for strategic behavior on the part of the bargaining parties. The major
import of this assumption is that it eliminates all barriers to information
acquisition, and, in the presence of full and perfect information, strategic
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behavior is impossible.9 What we have here, of course, is something akin to
the analysis of the behavior of matter in a vacuum. The world contemplated
by the Coase theorem – a world of zero transaction costs – involves no
friction; resources instantaneously move to their highest-valued uses.
The Coase theorem provides an argument against those critics of the
economic approach to law who see certain types of rights as somehow
different in nature from garden-variety market transactions. It illustrates
very forcefully how people behave in market-like fashion with respect to
legal rights in the arena of property, contract, tort, etc. The theorem also
provides philosophical underpinning for a particular normative approach to
law and economics – for the assignment of legal rights based on their efﬁciency properties. The logic here, too, is very simple. The Coase theorem
tells us that parties will bargain to an efﬁcient result if transaction costs do
not prevent them from doing so. If this is the result that parties would
voluntarily agree to when they are able, then why should not judges impose
this result when transaction costs prevent parties from bargaining their way
to it? That is, if people would choose efﬁciency, why should not judges
facilitate that when people aren’t able to choose that result on their own?

OUT OF THE VACUUM
The confusion exhibited by so many on the ‘‘correctness’’ of the Coase
theorem notwithstanding,10 the issue of concern is actually its domain – that
is, its relevance or applicability. There have been a number of attempts to
assess this using experimental and empirical analysis. But, as Hovenkamp
(1990, p. 794) has pointed out, conducing empirical tests of the Coase theorem ‘‘is like conducting empirical tests of the Pythagorean theorem. Given
the theorem’s assumptions, the results ﬂow out as a matter of logical necessity.’’ As such, if the predictions of the theorem are not borne out in the
empirical exercises, there must be some degree of divergence between the
theorem’s assumptions and the experimental or empirical context. For our
purposes here, the question is to what extent the rational actor model accurately describes behavior within the legal arena. The experimental and
empirical literature examining the propensity of agents to bargain along the
lines suggested by the Coase theorem has generated very mixed returns on
this score.
Several sets of experiments undertaken by Elizabeth Hoffman and
Matthew Spitzer (at times with others)11 show that agents have a very high
propensity to bargain to wealth-maximizing outcomes, including in cases in
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which a discomforting externality is introduced into the experimental process. But even in these relatively sterile, frictionless experimental environments, the wealth maximizing result is achieved ‘‘only’’ about 93 percent of
the time. In more complex experiments involving multiple contractual terms
(and thus presumably higher transaction costs), only about 20 percent of the
bargaining outcomes were efﬁcient (Schwab, 1988). Hoffman and Spitzer do
acknowledge that their results raise certain behavioral questions, such as
whether individuals in fact behave as Lockeans or altruists rather than as
utility maximizers, but they see the high ‘‘success’’ rate in their experiments
as evidence of the robustness of the Coase theorem across alternative behavioral hypotheses rather than as indicative of a potential problem with the
behavioral underpinnings of law and economics (Hoffman & Spitzer, 1986,
pp. 149–160).
Another set of Coasean bargaining experiments undertaken by
Kahneman, Knetsch, and Thaler (1990) suggests that endowment effects
may signiﬁcantly impact the willingness of agents to bargain. These endowment effects cause agents to place a higher value on those things they own
than the identical item owned by another and, as such, introduce a divergence
between the amount people are willing to pay to acquire rights and the
amount they would be willing to accept to relinquish those same rights. The
evidence that entitlement reduces one’s willingness to bargain (essentially by
increasing one’s reservation price for selling) has particular import for the
economic analysis of law. The fact that parties have litigated over the rights in
question has the potential to create a particularly strong degree of attachment
on the part of the individual who is assigned the right. Added to this is the
likelihood that these rights are relatively unique,12 coupled with the evidence
that uniqueness seems to increase the strength of endowment effects. The
upshot of all of this is that endowment effects may dramatically curtail, if not
preclude almost altogether, the type of bargaining envisioned by the Coase
theorem. Indeed, even for relatively simple items such as pens and binoculars,
the Kahneman, Knetsch, and Thaler experiments found substantial undertrading relative to the theorem’s predictions. Another piece of evidence on
this score can be found in Ward Farnsworth’s (1998) examination of nuisance
cases that resulted in an injunction being granted by the courts. This study
revealed that no post-litigation bargaining whatsoever had occurred, even
though some of the court-imposed results appeared to offer ample scope for
mutually beneﬁcial post-trial bargains to be struck and transaction costs did
not necessarily appear to be prohibitive.
While endowment effects may reﬂect norms of entitlement once rights
have been assigned, Ellickson’s (1991) study of relations between cattle
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ranchers and neighboring landowners in Shasta County, California – a case
study rather closely paralleling Coase’s famous illustration in ‘‘The Problem
of Social Cost’’ – suggests that entitlement norms may reach beyond, and in
fact supplant, legal rights. Ellickson ﬁnds that cattlemen and their neighbors
in Shasta County do in fact cooperate to resolve their disputes regardless of
who is liable, as the Coase theorem suggests. However, the evidence also
suggests that it is not Coase-theorem-type mechanisms (bargaining processes) at work here; rather, individuals seem to rely on community norms to
determine their behavior. To take just one example from Ellickson’s extensive study, consider the case of range laws. Under ‘‘open-range’’ laws,
cattlemen are not usually responsible for accidental trespass damage,
whereas they are strictly liable under ‘‘closed-range’’ laws. The Coase theorem predicts that, when fencing is efﬁcient, the cattleman will install a fence
if he is liable (closed range) and that the neighboring landowner will do so if
he is liable (open range). Yet, in reality, it is almost always the cattleman
who installs the fence because both cattlemen and their neighbors believe
that the cattleman is morally obligated to do so since his cattle cause the
damage. The parties here do not seem to bargain in the shadow of the law,
but beyond it, and community norms play a greater role in determining
outcomes than do the legal rules in place.
One can ﬁnd similar forces at work in Hanley and Sumner’s (1995) examination of red deer herds in the Scottish Highlands. These red deer cause
damage to growing trees and as such impose substantial costs on the owners
of forestlands, the value of the timber from which is diminished. In addition,
the wandering deer may destroy growing crops on farmland, and, when they
stray onto sheep grazing land, reduce the forage for sheep, thereby imposing
costs on both farmers and sheep ranchers. The beneﬁciaries of the red deer
population are estate owners, who derive substantial income and estate
value from the presence of red deer on their estates (Hanley & Sumner, 1995,
pp. 88–91).
Given the level of damage, the small number of parties, the ease of
quantifying damage to forests, and the relative ease with which estate owners could reduce the size of their herds, the situation seems to reﬂect an
inefﬁciently high deer population and a fertile ground for the working of
Coase-theorem-type mechanisms. Even so, an extensive study by Sumner
(1993) failed to turn up any instances of Coasean bargaining between owners of deer estates and neighboring landowners. What one does observe,
however, are Deer Management Groups which neighboring landowners
have established ‘‘to coordinate deer management across neighboring estates y and forest/farmland, in order to reduce the level of the externality.’’
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The advantage of such groups is that they ‘‘effectively [internalize] the externality across members of the group,’’ thereby avoiding the third-party
effects that can result with bilateral bargaining (Hanley & Sumner, 1995,
p. 93). It is interesting to note the parallel between the rise of the cooperative
Deer Management Groups and the behavior of neighbors revealed in
Ellickson’s study of cattle ranching in Shasta County. While the law offers a
low-cost option (free government culling) for dealing with red deer damage,
groups of neighboring landowners in essence ignore the law and work out a
solution amongst themselves, perhaps because the transaction costs associated with the cooperative efforts of the Deer Management Groups are
lower than those that would attend bilateral negotiations of the Coasean
variety (Hanley & Sumner, 1995, p. 93).
There are other studies that provide similar evidence regarding the tenuous nature of the behavioral underpinnings of the Coase theorem. Of
course some of these results may go to the behavioral foundations of economics generally, but at a minimum they call into serious question the
propensity of real-world agents to bargain along the lines predicted by the
Coase theorem. This is not about the Coase theorem’s real-world applicability; transaction costs are always non-zero in the real world. It is, rather,
about whether agents behave as rational maximizers, as the theorem suggests – that is, whether the Coase theorem’s results would in fact be generated in the real world if transaction costs were in fact zero. The
implications of this go beyond the descriptive and predictive accuracy of an
economic analysis of law based on the rational actor model. To the extent
that the normative prescriptions of law and economics rely on the Coase
theorem for their justiﬁcation, as suggested above, the very foundation of
key facets of law and economics is called into question.

OF BABIES AND BATHWATER: ILLUSTRATING THE
VIRTUES OF PLURALISM
The studies noted in the previous section call into question the homo
economicus assumption that underpins the Coase theorem and law and
economics generally, and seem to provide ammunition for those who all
along have questioned the application of the economic approach to the legal
arena. On the other hand, critics of the new behavioral approaches question
their robustness – particularly given the multitude of behavioral theories
ﬂoating around at the moment – and most law and economics research goes
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on as it did before. A simple example, the debate over converting highoccupancy-vehicle (HOV) lanes to high-occupancy-toll (HOT) lanes in some
major U.S. cities will illustrate the value-added that both the economic approach and the norms- or behavioral-based approaches can bring to understanding the effects of legal rules and suggesting directions for policy.
HOV lanes were introduced as a means to alleviate trafﬁc congestion and
the associated air pollution by providing an incentive for individuals to car
pool. Dedicated lanes were set aside for cars containing multiple individuals
– minimum occupancy rates vary by locale – with the thought that the time
savings afforded by access to these lanes would induce more people to ride
share. The results have been less than stellar in many communities, and one
consequence of this has been calls within certain quarters to make more
efﬁcient use of these largely empty lanes. One proposed means of doing so is
to allow solo drivers to use the HOV lanes if they pay a toll. Critics of these
HOT lane proposals have been quick to label them ‘‘Lexus Lanes,’’ arguing
that they are unfair in that they allow wealthy people to effectively buy their
way out of trafﬁc jams. Others object that the solo-driver tolls system goes
against the environmental goals that underlie the establishment of HOV
lanes in the ﬁrst place.
The critics of HOT lanes ignore the most relevant piece of evidence in this
entire debate: the revealed preference of consumers as it is currently being
registered on the roadways. One can regularly observe solo drivers using the
HOV lanes, cruising past law-abiding citizens as they sit in trafﬁc jams
during rush hour. While some may consider such individuals to be impatient, rude, law-breakers, what they are doing, in reality, is creating their
own de facto HOT lanes.
Suppose that the ﬁne associated with a ticket for driving solo in the HOV
lanes is $100,13 and that one out of every ﬁve hundred people who drive
solo in HOV lanes receives a ticket. This means that a driver has a onein-ﬁve-hundred chance of getting this $100 ﬁne, and thus that the expected
cost of driving solo in the HOV lane is 20 cents (1/500  $100). Of course,
the delay associated with getting pulled over and the higher insurance costs
resulting from any points assigned would increase the expected cost.14 There
are plenty of people who ﬁnd that the beneﬁts associated with driving in the
fast lane outweigh this expected cost. People are voting with their feet – in
this case pressed down hard on the accelerator – and their wallets.15 The
point to be taken from the current state of affairs is that rich and poor alike
already are buying convenience with HOT lanes. As long as there are HOV
lanes, there will be HOT lanes. The only question is whether these lanes will
have social legitimacy. After all, the people being penalized under the
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current system are those whose moral conscience is stronger than the price
incentive.
The use of basic price theory both allows us to see how HOV lanes are
really de facto HOT lanes and, by seeing this parallel, anticipate the effect
on the number of HOV violators associated with a change in the ﬁne –
which, in actuality, is no different than changing a HOT lane’s toll. But
there is a further factor that comes into play which allows us to see quite
plainly that there is more going on than just the pricing mechanism at work.
The Coase theorem would cause us to predict that the move to make HOV
lanes into HOT lanes, where tolls in the new, legal HOT lanes were equivalent to the expected cost of an HOV violation, would have no impact on
the number of people driving in the HOV lanes.16 I maintain, though, that it
is unambiguously the case that more people will use HOT lanes when they
are legalized – that is, that there are many, many people who are willing to
pay 20 cents to drive in legalized HOT lanes who would not incur an expected cost of 20 cents to violate the law. And the rationale here, I would
argue, is that this result obtains because these people feel that it is wrong to
violate the law. But I would even go so far as to argue that more people will
drive in HOT lanes at a price higher than the expected cost of HOV
violation, just because of the activity being legal.
A slightly different take on the same set of circumstances comes from the
consideration of the attitudes of people who do not use HOV or HOT lanes,
but instead sit in trafﬁc and watch the HOV/HOT drivers speed by because
they are unwilling either to break the law or to pay the price of convenience
when the activity is legal. A little casual empiricism suggests that many of
these law-abiding citizens get very upset by the HOV violators. I expect that
the attitudes of these same people toward those driving legally in HOT lanes
would be very different – some would be angered by what they perceive as
the rich buying convenience, but, on the whole, I expect the hostility level
toward those driving in the H-lanes would be much lower. Obviously, this is
conjecture, but it is reasonable (dare I say, rational?) conjecture.
Both of these angles on the HOT lanes issue lead us to the same conclusion: that there is something about ‘‘violating the law’’ that adds a dimension to the problem that, for many people, goes beyond the reach of
rational choice. Sunstein’s (2003) ‘‘framing and heuristics’’ perspective may
provide some explanatory insight here, including into the fact that people do
not perceive the identical nature of the two regimes –’’real’’ and ‘‘de facto’’
HOT lanes. The larger point though is that both price incentives and norms
play a role in helping us to understand this run-of-the-mill situation, and
one without the other leaves our understanding very incomplete.
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ECONOMIC THEORIES AS TENDENCY
STATEMENTS
The evidence to theory ratio in law and economics remains fairly low.
Nonetheless, a wide range of evidence questioning the empirical validity of
the underlying behavioral assumptions of law and economics is beginning to
accumulate, and to motivate a push toward a more behaviorally grounded
law and economics – one that combines the tools of economic analysis with
a more predictively accurate depiction of the behavior of agents within the
legal arena. But what are the implications of this for the economic analysis
of law? The answer, I would argue, does not involve junking the rational
choice approach, but it does require a return to the perspective espoused by
the godfather of modern price theory, Alfred Marshall – who, coincidentally, was the inspiration for the Chicago price-theoretic approach that one
ﬁnds in, e.g., Ronald Coase and Milton Friedman.
It may seem odd to argue that modifying the standard Chicago approach
to the economic analysis of law implies going back to Alfred Marshall. After
all, it is commonplace to identify the Chicago school with Marshallian economics, and a number of Chicagoans, including Friedman, Coase, and Gary
Becker, self-identify with Marshall’s work and his legacy. This claim, then,
requires some explanation before we proceed further. To begin with, we
must emphasize that the Chicago school is not homogeneous. For example,
the distinction between Coase on the one hand, and Stigler and Becker on
the other, is signiﬁcant and has been remarked upon by Coase himself and
by Posner.17 We also need to be clear about the senses in which the Chicago
price-theoretic tradition is ‘‘Marshallian.’’ I would argue that there are two
signiﬁcant points of intersection. First, the Chicago tradition employs partial equilibrium rather than general equilibrium analysis. That is, Chicago
price theory is Marshallian as opposed to Walrasian.18 Second, the Chicago
approach follows Marshall in the melding of theoretical and empirical work,
and, like Marshall, considers both to be necessary for doing good economics
and each as incomplete absent the other. The empirical strand, then,
solidiﬁes the Marshallian tendencies of Chicago as against the Walrasian
approach, and the theoretical strand is a Marshallian counterpart to the
perceived atheoretical empirical work of the institutional tradition in
the ﬁrst half of the twentieth century. However, this does not imply that the
methodology of Chicago price theory has a thoroughgoing consistency with
that reﬂected in Marshall’s own work, and to see this we need to look back
at Marshall.
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In the opening sentence of his Principles of Economics, Marshall deﬁnes
economics as follows: ‘‘Political Economy or Economics is a study of mankind in the ordinary business of life; it examines that part of individual and
social action which is most closely connected with the attainment and with
the use of the material requisites of wellbeing’’ (1920, p. 1). And, for
Marshall, this business was that of commercial society, with the result that
he constructed an analytical framework for the practical examination of the
operations of the market. In doing so, Marshall gave us the formal demand
and supply apparatus, built up from the actions of utility-seeking consumers
and proﬁt-seeking producers. Through Marshall’s analytical framework one
could trace through the effects of ‘‘shocks’’ on the operation of markets –
prices, quantities, factor payments, etc. – for both explanatory and predictive purposes.
But it would be erroneous to say that Marshall was an early rational
choicer, and in this Marshall is very distinct from, e.g., Becker and Posner.
Economists, says Marshall, ‘‘deal with man as he is: not with an abstract or
‘economic’ man; but a man of ﬂesh and blood’’ (1920, p. 22). Now Marshall
is very clear in stating that ‘‘the side of life with which economics is specially
concerned is that in which man’s conduct is most deliberate, and in which he
most often reckons up the advantages and disadvantages of any particular
action before he enters on it’’ (1920, p. 17).19 That is, Marshall allowed that
there is much to be learned using a conception of man that is grounded in
utility maximization. However, Marshall takes care to point out that this is
not the sum total of the story. There are times, he says, when man’s actions
are guided by ‘‘habit and custom,’’ and here man ‘‘proceeds for the moment
without calculation.’’ In cases where we are dealing with business-related
affairs, Marshall contends that we can expect that ‘‘the habits and customs
themselves are most nearly sure to have arisen from a close and careful
watching the advantages and disadvantages of different courses of conduct.’’ And of course, these advantages and disadvantages may be wholly
non-material, including factors such as whether a particular course of action
is fair, or whether it ‘‘feels’’ right to do things this way rather than that
(1920, p. 17).
That calculation does not govern all areas of life, or even particular areas
in all circumstances, weakens the degree of conﬁdence that one can put in the
conclusions drawn from the rational choice approach. Marshall very clearly
demarcates economics from natural sciences such as physics, pointing out
that the results of economics are not like the laws of gravitation where,
subject to a few ceteris paribus qualiﬁcations, we can state our expectations
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very concretely. For Marshall, economic theories are tendency statements,
and of a somewhat weak sort. And, as we move further and further away
from economic affairs proper within the social realm, the weaker those tendencies become (1920, p. 27).20 There is, he says, ‘‘a continuous gradation
from social laws concerned almost exclusively with motives that can be
measured by price, to social laws in which such motives have little place.’’
The latter, he goes on to argue, are ‘‘generally much less precise and exact
than economic laws,’’ just as economic laws are much less exact and precise
than those of physical sciences (1920, p. 27).21 This is a view that is far more
tentative and provisional than the ‘‘Q.E.D.’’ ﬂavor associated with the
rational choice underpinnings of the economic analysis of law.
Thus, for Marshall, what one can say using the tools of economics is at
once powerful and provisional. The provisional aspect to some degree limited where Marshall could take his new engine of analysis, but it also caused
him to over-reach rather less often than many others have done, and continue to do. Now none of this is any great comfort to those enamored of
determinate, optimal solutions to the questions of economic theory and
policy. Yet, it is reﬂective of a science in need of a greater understanding of
the range and domain of the various ideas about individual behavior that
are in the air, and of how they interact, and of the need to be able to provide
a satisfactory answer or set of answers to the question of why people
respond to changes in prices differently in different contexts.
Marshall’s tendency statement view of economic theory and his willingness to take a broad-based approach to social questions counsels circumspection. But, it does not call for an abandonment of economic reasoning or
the search for a better, more unifying theory:
the actions of men are so various and uncertain, that the best statement of tendencies,
which we can make in a science of human conduct, must needs be inexact and faulty.
This might be urged as a reason against making any statements at all on the subject; but
that would be almost to abandon life. Life is human conduct, and the thoughts and
emotions that grow up around it. y And since we must form ourselves to some notions
of the tendencies of human action, our choice is between forming those notions carelessly and forming them carefully. The harder the task, the greater the need for steady
patient inquiry y (1920, p. 27)

Both physics and economics have beneﬁted from the study of behavior in a
vacuum and the insights so gained. Whether economists can construct improved theories that robustly explain social life outside of this vacuum remains to be seen. Part of the answer lies in the type of theories and
theorizing processes with which we are willing to content ourselves. And
here, it seems, Alfred Marshall has pointed the way.
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NOTES
1. Becker (1976, p. 5).
2. See, e.g., Jolls, Sunstein, and Thaler (1998); Korobkin and Ulen (2000); Eric
Posner (2000), the essays in Sunstein (2000), and the surveys in Brion (2000); and
Mercuro and Medema (2006, Chapter 7).
3. See, e.g., Hamilton (1930, 1932); Hale (1927, 1952); and Commons (1924); as
well as the discussions of early law and economics in Hovenkamp (1990); Duxbury
(1995); and Medema (1998).
4. The classic citations here are Coase (1960); Becker (1968); Posner (1973); and
Calabresi (1961). On the history of Chicago law and economics, see Kitch (1983);
Coase (1993); and Medema (2007).
5. See, e.g., Becker (1976). The reader who attributes a pejorative tone to the
scalpel metaphor would do well to remember that the surgeon’s scalpel generally
makes the patient better off than before said scalpel was applied. That having been
said, malpractice is not an unknown phenomenon on either front.
6. See, e.g., Amadae (2004).
7. I say ironically because the Chicago school of law and economics has long
denied any link with its institutionalist predecessor or that there are any useful
lessons to be learned from these early days of law and economics (see, e.g., Kitch,
1983). The exception here is Posner (2001a, p. 34), who allows that Robert Lee Hale
provided some pioneering insights into legal-economic relationships.
8. One interesting implication of this insight is that to say the market ought not to
be the arbiter of rights is thus to say that markets ought not to exist.
9. This has not prevented the evolution of an extensive literature examining the
Coase theorem from a game-theoretic perspective. See Medema and Zerbe (2000).
10. Medema and Zerbe (2000) contains an extensive analysis of the debate over
the correctness of the Coase theorem.
11. See Hoffman and Spitzer (1982, 1985, 1986); and Coursey, Hoffman, and
Spitzer (1987); as well as Harrison, Hoffman, Rutström, and Spitzer (1987).
12. After all, if what is being contested could easily be obtained from alternative
sources, we likely would not have the litigation in the ﬁrst place.
13. As it is in Denver, Colorado, where it was recently increased from $30.
14. In Colorado, no such points are assessed.
15. It is also very clear that these de facto HOT lanes are not ‘‘Lexus Lanes’’ at all.
A little casual empiricism quickly reveals that people driving solo illegally in the
HOV come from all walks of life. Rich, poor, black, white, male, female, blue collar,
white collar – all are happy to spend a few cents to save a few minutes or (for the
exceedingly impatient) avoid the frustration of sitting in a trafﬁc jam. A taste for
convenience, and the willingness to pay for it, is not the exclusive province of the
wealthy.
16. Obviously, maintaining equality of cost under the two regimes is necessary for
this to be a fair test of the invariance principle.
17. See, e.g., Coase (1977, 1993) and Posner (1993). In fact, Coase (1977) has been
highly critical of economics imperialism generally and has on multiple occasions
attempted to dissociate himself from the economic analysis of law. On Coase and
Marshall, see Coase (1975); Medema (1996); and Zerbe and Medema (1997). The
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essays in Samuels (1976) and Emmett (2007) give a good sense for the heterogeneity
of the Chicago school.
18. It is important to be clear that we are talking about price theory and microeconomics here. The last two decades of Chicago macroeconomics evidence a signiﬁcant Walrasian component.
19. See more generally Marshall (1920, Chapter 2).
20. The terms ‘‘tendency’’ and ‘‘tendencies’’ are used roughly 150 times in Marshall’s Principles. This was determined via a search conducted on the online version
of the eighth edition of Marshall’s Principles, which can be found at http://
www.econlib.org/library/Marshall/marP.html.
21. See Sutton (2000) for further discussion. The April 2002 issue of Economics
and Philosophy contains a symposium that discusses the issues set forth in Sutton’s
book, particularly with regard to economic modeling and the relationship between
theory and empirical evidence.
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COGNITIVE THEORY AS THE
GROUND OF POLITICAL THEORY
IN PLATO, POPPER, DEWEY, AND
HAYEK$
Richard A. Posner
John Dewey and Friedrich Hayek, despite their differences in ﬁeld, nationality,
generation, and politics, have a number of things in common1 and among
these is the derivation of a comprehensive social, political, and economic
theory from a theory about the structure or operation of the human brain,
what I am calling ‘‘cognitive theory.’’ In the case of Dewey, a philosopher, one
would be inclined to substitute ‘‘epistemology’’ for ‘‘cognitive theory’’2 and in
the case of Hayek, who dabbled in biology, one might substitute ‘‘cognitive
science.’’ But the similarity is considerable, and so the choice of a single term
for both is warranted. My particular focus is on Hayek’s cognitive theory, with
Dewey used mainly as a stalking horse. I begin by situating the Deweyan and
Hayekian projects in the broader philosophical tradition of deriving political
from cognitive theory. I end with a brief discussion of the bearing of Hayek’s
cognitive theory on several current issues in social science.
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1. PLATO AND POPPER
This project of derivation that I have just described may seem strange, but is
not. In this as in many respects Plato set the fashion for the millennia to
come. The ideal state sketched in the Republic is not only an analogy to the
soul (though it is that too); it is an implication of Plato’s conception of
human mental capacity, a conception that is ontological as well as epistemological. It was Plato who, according to Aristotle, ﬁrst separated a
universal (i.e., a concept) from particulars (i.e., a concept’s physical
embodiments or expressions). There are a multitude of chairs, very different in size, shape, color, and design, yet there is also a concept of the ‘‘chair,’’
in which all the physical chairs participate. The concept has no physical body
and therefore in a sense exists outside time and space – it is immaterial and
eternal. But Plato believed, reasonably as it seems to me, that it is real. It is
real in the same way that a line or circle in Euclidean geometry is real even
though it is not identical to any physical line or circle and cannot be – the
Euclidean line has only one dimension, and the Euclidean circle only two,
and there are no one-or two-dimensional objects in the physical world
(although electrons are dimensionless), as far as we know.
But Plato was a metaphysical realist in a stronger sense than that of
someone who merely believes that concepts are real though not ‘‘embodied,’’ that is, not located in space, as physical objects are. He was an ‘‘absolute’’ realist. That is, he believed that what we would call concepts and he
Forms or Ideas existed independently of any knowing mind and any physical example. He believed that there was a Heaven of Forms in which these
archetypes resided, as it were. It is unclear and unimportant whether he
thought one would ﬁnd there the archetypes of artifacts – the archetypical
chair or horse, for example, to which actual chairs and horses and circles in
our world were mere approximations. His emphasis was on abstract notions, such as the Just, the Good, the Equal, and the Large, and thus there
was, for example, the Just as well as behaviors that were just. And, crucially,
he believed that the Forms could be discovered by a human being of reasonable intelligence and philosophical aptitude, provided he was rigorously
trained in philosophical reasoning. Philosophy was the royal road to moral
and political truth and goodness.
The leap from numbers, as metaphysical ‘‘reals,’’ to normative concepts,
as metaphysical ‘‘reals,’’ was highly questionable, because while every competent person believes that two plus two equals four, suggesting that two
plus two ‘‘really’’ does equal four, competent people often disagree on normative moral and political questions, suggesting that there is no reality out

Cognitive Theory as the Ground of Political Theory

255

there to force convergence. But the leap was crucial from a political standpoint because it enabled Plato to claim that, through philosophy, what was
true and good in politics could be ascertained, just as in mathematics. From
here it was only a small step for Plato to advocate that, ideally at least – for
he was aware of the practical obstacles3 – philosophers should rule. Until
they did rule, the state would never be well governed. Philosophy alone
could distinguish truth from opinion, and it is natural to suppose that the
handful of persons who know with certainty what is the right course in
politics should be the rulers of the state, rather than that ignorant hoi polloi
should be the rulers. The latter have access not to truth but only to opinion
and so are radically less competent. The ideal state as sketched in the Republic is anti-democratic, indeed totalitarian, though disinterestedly so because the philosophers do not have a lust for power.
The ﬁercest, though not the fairest (Hallowell, 1965, p. 273), enemy of
Plato’s cognitive-political theory was the philosopher of science Karl Popper
(1902–1994) (Popper, 1963, vol. 1; Lessnoff, 1980, p. 99). The ferocity derives
in part from the fact that Popper too had a cognitive theory from which he
derived a political theory – what he called the ‘‘open society’’ and corresponds
to modern notions of liberal democracy. But it was a cognitive theory that was
the opposite of Plato’s, so it is no surprise that it generated a political theory
that was the opposite of Plato’s political theory. Popper was a fallibilist. He
believed that we can know error but never truth.4 His model of the reasoning
process was scientiﬁc inquiry. For him the scientiﬁc method consisted of proposing empirically testable hypotheses and then testing them. If the observed
results of a test were inconsistent with the hypothesis being tested, the hypothesis was falsiﬁed and the scientist would have learned that he was barking
up the wrong tree. But if the observed results were consistent with the hypothesis, this did not prove that the hypothesis was true. A future experiment
might yield discrepant results, and not just because of a defect in the testing
method. Newton’s universal law of gravitation passed empirical tests for centuries, but eventually was determined to be erroneous because contradicted by
observations designed to test Einstein’s general theory of relativity.
The example of Newton’s law is an important one in saving Popper from
a charge of epistemological nihilism. Although eventually proved false,
Newton’s law yielded and continues to yield useful knowledge, because it
was less false than the theories it displaced. A hypothesis that withstands
repeated empirical tests demonstrates by this that it has sufﬁcient reliability
to warrant action in accordance with it even though the possibility that it
will someday be overthrown cannot be negated, and, in some cases, such as
that of Newton’s law, even after it has been overthrown.
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If Plato’s capital-T ‘‘truth’’ is not attainable, if instead intellectual
progress depends on generating and testing empirically rich hypotheses, the
vesting of intellectual and political authority in philosophers makes no
sense. Since scientists do not enjoy seeing their hypotheses refuted, scientiﬁc
progress, depends on the creation of a competitive community dedicated to
freedom of inquiry. Since, moreover, it is far more difﬁcult to test hypotheses concerning the moral or political Good than it is to test scientiﬁc hypotheses, there is no basis for giving a monopoly of moral and political
control to a body of intellectual specialists. Better to have a diversity of
inquirers, or what I have elsewhere called ‘‘moral enterpreneurs’’ (Posner,
1999, pp, 7, 8), in the hope that some of their moral and political insights
will survive, for a time anyway, the challenge to moral guidance and political governance posed by the actual conditions, personalities, and events
of particular societies.

2. DEWEY
John Dewey (1859–1952), like Popper though earlier, opposed Plato’s cognitive and political theories, proposing his own cognitive theory and the
political theory that seemed to him to ﬂow from it. I have written about
Dewey’s cognitive and political theories at some length elsewhere (Posner,
2003, Chapter 3), so I shall be brief here. Remember that for Plato intellectual inquiry is a search for the antecedently real – for that which exists
independently of human cognition. The universe, including mathematical
and even moral and political entities or concepts, is basically a passive
object waiting to be discovered by human beings using the methods of exact
reasoning. The quest for its secrets is seen by Plato, at least as understood
by Dewey, to be both lofty and lonely, conducted by virtuosi. The qualiﬁcation ‘‘at least as understood by Dewey’’ may be important, because the
Socratic method employed in the dialogues presupposes a plurality of
inquirers rather than a lone scientist in a lab. On the other hand, the
philosopher kings of the Republic are not envisaged as deliberating in
that fashion.
Dewey questioned the emphasis that the approach taken by Plato and
Plato’s successors placed both on truth and, as Dewey saw it, on the individual. Scientiﬁc and other inquiry, he argued, actually is oriented toward
the cooperative acquisition of useful knowledge by whatever tools lie to
hand, including imagination, common sense, know-how, and intuition. ‘‘A
proposition may be said to be veriﬁed if it serves as a useful guide to future
conduct’’ (MacGilvray, 1999, pp. 542, 545). True knowledge thus includes
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tacit (‘‘how to’’) knowledge as well as the articulate knowledge acquired by
formal reasoning and systematic empirical methods, for both are useful.
Dewey rejected what he called ‘‘the wholly at large view of truth which
characterises the absolutists’’ (Dewey, 1906, pp. 293, 305 n. 1; emphasis in
original), by whom he meant Plato and Plato’s followers in the mainstream
Western philosophical tradition. Dewey said that ‘‘it would be a great gain
for logic and epistemology, if we would always translate the noun ‘truth’
back into the adjective ‘true,’ and this back into the adverb ‘truly,’’’ for
‘‘truth means truths, that is, speciﬁc veriﬁcations’’ (pp. 305–306; again,
emphasis in original). There is no way of knowing when one has found ‘‘the
truth’’ because one cannot step outside the universe and observe the correspondence between it and one’s descriptions. All that people are able to
do, and all that most of them are interested in doing, is getting better control
over their environment, enlarging their horizons, and enriching and improving their lives. The knowledge required for these endeavors is collective,
being produced by the cooperative efforts of diverse inquirers – intelligence
is distributed throughout the community rather than concentrated in an elite
– and validated by the community’s judgment of its utility.
We might call this theory of knowledge ‘‘epistemic democracy.’’ No elite
has a monopoly of truth. In fact, knowledge of truth is always just out of
reach, making ‘‘truth’’ a regulatory, an orienting, ideal. (Not that Dewey,
any more than Popper, is a skeptic; what they doubt is not that our claims of
truth ever correspond to an external reality, but that we can ever be certain
of that correspondence.) Thus, to Dewey, the proposal in Plato’s Republic of
rule by an elite possessed of ‘‘a comprehensive rational understanding of
eternal reality and truth, to be nurtured by a rigorous and extended higher
education in all the mathematical sciences from arithmetic to astronomy’’
(Schoﬁeld, 2000, pp. 190, 224) was quixotic.
Dewey’s skepticism about the truth claims of conventional epistemology
is a version of fallibilism quite close to Popper’s. Fallibilists ascribe the
success of science in producing useful knowledge to lack of certitude and a
resulting insistence that beliefs be tested against evidence – in Popper’s
version of fallibilism that hypotheses be confronted by data and abandoned
if the data are inconsistent with them. Dewey dubbed his own approach
‘‘experimentalism’’ and the word aptly conveys the tenor of his thought as
well as the resemblance to Popper’s cognitive theory, though Popper did not
emphasize the communal character of knowledge and inquiry.
Dewey is more the ‘‘psychologist,’’ emphasizing the structure of human
reasoning; Popper is more the ‘‘sociologist,’’ generalizing from his understanding of the practices of the scientiﬁc community. Dewey commended the
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temper that, impatient with convention and the accustomed ways of doing
things – the sediment of habit – insists on trying now this, now that, in a
creatively restless search for better means. The search yields, as a byproduct,
better ends as well. One might take up ballet in order to improve one’s
posture and discover that one loved the ballet for its beauty; a means would
have become an end. Popper had made a similar point even more strongly.
He thought that a great weakness of utopian social engineering, of making
over society as the Marxists, for example, wanted to do, besides the inordinate demands it made on knowledge, was that in the process of working
toward a distant end the social engineer would discover and embrace new
ends and discover that the means he would have to employ to achieve them
would carry him away from rather than toward the distant end.
As Dewey explained under the rubric of ‘‘interactionism,’’ our beliefs are
a product not of pure thought but of the interplay of thought and action.
When airlines were deregulated, consumers did not ‘‘know’’ what kind of
airline service they wanted; they learned what they wanted by experience
with the various new services that the airlines, freed from the dead hand of
regulation, offered. A central planner could not have designed the optimal
conﬁguration of a deregulated airline industry, because the essential information concerning consumer demands simply did not exist before the deregulated services were offered, just as the person who took up ballet to
improve posture could not know beforehand that the pleasure of ballet
would become an end in itself.
If experts do not have the lock on knowledge that Plato thought they had,
the epistemic basis for authoritarian rule by philosophers (or theologians, or
Marxists, or other utopian social engineers, or others who claim the right to
rule on the basis of superior wisdom or knowledge) is removed, along with
any basis for the censorship of moral and political ideas on the ground that
they are false and any legitimating ground for a ﬁxed and durable political
hierarchy. Dewey’s philosophical project of overturning Platonic epistemology provides support for making democracy the default rule of political
governance in the same way that Platonic epistemology provides support for
the authoritarian political system described in the Republic. Dewey like Popper turned Plato on his head by accepting the linkage between knowledge and
politics but arguing that knowledge is democratic5 and so should politics be:
Democracy for Dewey is a good form of political organisation because it is the appropriate political modelling of a more general form of human interaction which has both
epistemological and valuative advantages, and which ﬁnds its best realisation in a free
scientiﬁc community devoted to experimental research. Just as such a research community is trying to invent theories that will allow us to deal with our environment in a
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satisfactory way, so a good human society would be one that was a kind of experimental
community devoted to trying to discover worthwhile and satisfying ways of living.
(Geuss, 2001, pp. 124–125)

This is not a compelling argument. From the fact that Plato was wrong to
think rule by philosophers desirable it does not follow that democracy is the
best form of government; for it is not the only alternative to rule by philosophers. There is an impermissible leap in the Deweyan claim that ‘‘intelligence is present most distinctively not in the contemplative life of the
leisured elite, but in the workaday practicality of the masses’’ (MacGilvray,
1999, p. 551). The ‘‘leisured elite’’ may well lack the kind of intelligence
necessary for good politics, but it does not follow that the kind of practical
intelligence possessed by ordinary people for navigating their personal and
professional lives equips them to govern or make political judgments. Political democracy has to be defended on its own merits rather than by reference to its consonance with sound cognitive theory. We shall see that from
psychological premises much like Dewey’s, Hayek reasoned not that the
people should rule, but that the scope of government – the domain of democratic rule – should be contracted. Given the history of democracy, and its
virtual disappearance from the political scene between the fourth century
B.C. and the eighteenth century A.D., it is doubtful that ‘‘the workaday
practicality of the masses’’ is always and everywhere a superior basis for
political governance to the knowledge possessed by an elite.
Dewey wrote extensively on law and public policy in an effort to defend
political democracy and a socialistic organization of the economy. But these
writings, while some of them, especially those on law, are excellent, owe little
to his cognitive theory (Posner, 2003, Chapter 3). The social signiﬁcance of
that theory seems to have been largely negative, in undermining the Platonic
approach to political governance. Yet not completely negative, for Dewey in
sharp contrast to Hayek was a socialist, that is, one who believed in collective action as the answer to society’s social and economic problems; and
he may have thought that since thinking was a collective activity, solutions
to social and economic problems should be collective as well. But the conclusion does not follow from the premise.
Dewey’s cognitive theory that I have been describing is Darwinian in the
sense of being derived from reﬂection on the type of mental operations that
would be adaptive in the environment of early man. As Richard Rorty
explains, speaking of pragmatists, such as Dewey:
Pragmatists are committed to taking Darwin seriously. They grant that human beings
are unique in the animal kingdom in having language, but they urge that language be
understood as a tool rather than as a picture. A species’ gradual development of
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language is as readily explicable in Darwinian terms as its gradual development of spears
or pots, but it is harder to explain how a species could have acquired the ability to
represent the universe – especially the universe as it really is (as opposed to how it is
usefully described, relative to the particular needs of that species). (Routledge Encyclopedia of Philosophy, 1998, vol. 7; s.v. ‘‘Pragmatism,’’ emphasis in original)

That is, language, and mental operations more broadly, are a tool for
coping with the environment rather than a method for establishing the
strong sense of truth (‘‘the universe as it really is’’) that Plato thought
attainable by philosophers.

3. HAYEK
Dewey’s cognitive theory is abstract in the sense that, while characterizing
human mental processes in a certain way (what I am calling epistemic democracy) and attributing the characterization to selection pressures, it does
not specify the mechanism by which the brain operates; and that is equally
true of the cognitive theories of Plato and Popper. One hesitates to call these
philosophers ‘‘cognitive scientists.’’ Yet that appellation just might be attached to Hayek, to whose cognitive theory I now turn.
On a superﬁcial analysis, Hayek’s cognitive theory consists of just two
propositions, and both are empirical (inductive or observational) rather
than theory-based. The ﬁrst is that human knowledge is so widely distributed throughout the human population that no single person or agency
(‘‘central planner’’) could acquire enough of it to allocate the society’s resources efﬁciently. This is a result of the division of labor, which has been
carried to an extreme in modern society and greatly increases efﬁciency by
enabling specialization, but which has brought about, as an unavoidable
byproduct of specialization, a narrowing (along with a deepening) of the
knowledge possessed by any single individual. He knows more about less.
So far there is close convergence between Dewey and Hayek, both emphasizing the radical dispersion of knowledge across persons under the
conditions of modernity. But they quickly diverge because Hayek, unlike
Dewey (who was not an economist, as Hayek was), saw that the price system
was a method, probably the best method and certainly a better method than
central planning, of aggregating this dispersed knowledge. An individual
may realize that a particular input that he needs in his business is likely to
become scarce, so he buys up a large quantity and stores it. His action forces
up the price of the input, and the higher price increases the costs of other
users and leads them to raise their prices. Price thus operates as a method
(Hayek would say the method) by which private information is diffused
throughout the entire market.6
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The second proposition of Hayek’s cognitive theory is that private or
local information (the sort of unsystematized information possessed by an
individual and illustrated in the preceding paragraph, as distinct from information that is codiﬁed in general principles stated in books or articles
and thus is readily accessible) is impounded not only in price but also in
rules.7 A ﬁrm adopts a new practice – it might be a new method of compensating its employees. The ﬁrm might have hit on the new practice by
accident or by hunch rather than by explicit cost–beneﬁt analysis or other
conscious reﬂection on how best to ﬁt means to ends. Suppose the practice,
whatever brought it about, results in lower costs and higher proﬁts for the
ﬁrm. That is important information to which the ﬁrm is likely to respond by
codifying the practice as a rule. The difference between a rule and a standard
(‘‘proﬁt maximization,’’ for example) that requires fresh analysis in every
case is that a rule singles out one or a small number of facts to be outcome
determining. The person applying the rule does not have to know its purpose, or the net beneﬁts of applying it in a particular case; all he has to know
is whether the fact that triggers application of the rule is present or absent.
Eventually the reason for the rule may be forgotten (and there may have
been no reason, or at least no articulable reason), yet this may not matter;
continued adherence to the rule will be a way of exploiting the information
impounded in the rule without need for thought beyond what is necessary to
determine whether the condition for the application of the rule is satisﬁed.
Complying with a rule, like responding to a change in price, can be a method
of utilizing knowledge without actually possessing knowledge.
I said that the practice might have been hit upon by accident or by hunch.
The ﬁrst possibility would represent the operation of trial and error, the
Popperian method of acquiring useful knowledge. The second belongs to the
domain of ‘‘tacit knowledge.’’8 People know how to do many things that
they cannot ‘‘package’’ as transferable knowledge. A person who knows
how to ride a bicycle cannot convey his know-how in words to another
person in a way that a person who knows how to bake a cake can convey
that know-how just by handing the other person a detailed recipe. Hayek
sensibly believed that a great deal of knowledge, including a great deal of the
knowledge utilized in business, is nontransferable just as knowledge of riding a bike is. (He believed this in part because he thought a complex system
could be understood by only a more complex system, and hence the mind
could never fully understand itself. I don’t know whether that makes any
sense.) This belief strengthened his challenge to the feasibility of central
planning. If much of the knowledge that is scattered across the millions of
economically active persons in a society is tacit, then no matter how great
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the intellectual capacity of the central planner is, he (or it, if we speak more
realistically of an agency rather than of an individual) will not be able to
obtain all the information needed because much of it will be in uncommunicable form – uncommunicable except by pricing. The price system is the
alternative to central planning, and to the extent that knowledge is tacit it
would be a superior alternative even if the central planner had an unlimited
capacity to absorb and analyze data.
Hayek – this is his most important contribution to economics, and it
comes directly from his cognitive theory – thus offered a new rationale for
the price (or market) system. The old rationale, the rationale associated with
classical or neoclassical economics (as distinct from ‘‘Austrian’’ economics,
the economics of Hayek, his predecessors Karl Menger and Ludwig von
Mises, and his relatively few successors), was that the price system was the
method of overcoming self-interest, of turning private vice into public virtue, of leading selﬁsh individuals by an invisible hand to serve the public
interest. People on this view are rational not only in the sense of being
committed to means-end reasoning but also in the sense of having a clear
perception of the end and of the costs and beneﬁts of the alternative means
to that end. However, they are too self-interested, too deﬁcient in altruism,
to be trusted to use their knowledge for social ends and so the trick is to
induce them to behave in a way that will maximize social welfare as a whole;
and the price system is the trick. Hayek did not think the main problem of
which the price system was the solution was self-interest and a resulting
shortage of altruism; he thought that people needed the price system in
order to overcome the deﬁcits in their knowledge.
The power of that insight was that it denied the feasibility of central
planning, which at the time that Hayek began propounding his thesis,
namely in the 1930s, the depression decade, was considered by most economists a viable and by many a more efﬁcient method of allocating resources
than the price system. Hayek was one of the ﬁrst to see that, and to explain
cogently why, this was incorrect.
Hayek’s second proposition, about the importance of rules as a method for
dealing with the knowledge deﬁcits that gave rise to his defense of the price
system, belongs to the last part of his career, beginning in the 1960s.9 Whereas
the ﬁrst proposition undergirds Hayek’s defense of free markets, the second is
the key to his political and legal theory. With knowledge dispersed and much
of it tacit, there is no way in which a central authority, such as a legislature or
a court, can gather and marshal the knowledge necessary for sensible decisions on issues of law or policy. The dispersed and tacit knowledge will,
however, be found aggregated in rules that grow out of the practices of the
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relevant community. Such rules are customs. Each custom constitutes what
Hayek calls a ‘‘spontaneous order,’’ though spontaneity has overtones of
suddenness that are remote from Hayek’s intentions; these custom-based rules
are the product of evolution rather than of sudden inspiration.
Since the relevant knowledge is impounded in customs, the proper function
of legislatures and courts is in the main merely to ascertain and enforce them.
Hayek acknowledges that legislatures also have to pass tax and other laws
relating to the operation of the government and that the courts have from time
to time to tidy up the customary rules that they enforce. But for the most part
law and policy in his conception of the ideal state are the product of a decentralized system for aggregating and impounding information that is quite
like the price system itself, the difference being that the information is impounded in and conveyed by rules rather than prices.10 Hayek had no faith in
democracy. He regarded voters as hopelessly ignorant about political issues
because such issues are not within the local knowledge of the voter. It follows
that government should, so far as possible, be decentralized, since people are
more knowledgeable about local than about regional or national affairs.
So far I have described Hayek’s cognitive theory as a matter merely of
observations about the locus (dispersed) and character (often tacit and
hence uncommunicable in words) of knowledge. But there is more. There is
a theory of mind that has no close counterpart in Plato, Popper, or Dewey.
The theory regards perceptions as the product of the interaction between
sensory impressions – the impact of the external world on the organs of
sense, such as sight and hearing – and a classiﬁcatory apparatus in the
brain.11 This is a Kantian insight. In Kant’s epistemology, sensory impressions are made intelligible by being subjected to mind-generated categories
such as causation and time. Hayek’s categories differ in two ways: the individual’s classiﬁcatory apparatus is the product of idiosyncratic factors of
personality and culture rather than just of basic hard-wired features of the
brain (presumably the capacity to perceive two events as cause and effect is
hard-wired) and thus differs across individuals; and the apparatus is not
ﬁxed but can be altered by experience. In other words, people see (literally
and ﬁguratively) things differently, and the way in which they see things
changes in response to changes in the environment. The ﬁrst point undercores the dispersal of knowledge, scattered as it is as a result of differences in
perspective rather than just differences in raw information – and how is the
central planner to correct for the possible distortions in his own perspective?
The second point emphasizes the mutability of knowledge, another obstacle
to the central planner, who is bound to encounter a long delay between
collecting information and acting on it.
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Hayek’s analysis of human cognition, both in emphasizing the dispersal and
frequently the tacit character of knowledge and in relating these to the way in
which the mind processes the impressions it receives from the outside world,
makes an impressive theoretical case, now amply conﬁrmed by experience,
against central planning whether conﬁned to the economy or extended across
the entire range of public issues in a society. But with central planning and
other forms of what Popper called utopian social engineering now so thoroughly discredited, the practical signiﬁcance of Hayek’s cognitive theory and
of the political-economic theory that he derived from it has diminished.
Hayek like Popper is at pains to emphasize that he is comparing the price
system to economy-wide central planning, and that he is comparing the
spontaneous order created by custom to a total (usually a totalitarian) political-judicial system that imposes its own ideas of what is right on a
citizenry that it does not consult.12 He is not evaluating a mixed system, in
which there is a degree of personal freedom but also a degree of imposed
order. A mixed system is what we and most other nations have, and Hayek
offers only limited assistance in evaluating such a system. We can see this by
considering for a moment an economist who shares Hayek’s skepticism
about the utility of the key concepts in neoclassical economics of maximization and equilibrium. Hayek is skeptical because both maximization and
equilibrium imply positions, achieved by the ﬁrm or the individual, and by a
market, respectively, from which any change would reduce welfare; and
given constantly changing conditions and incomplete information, no one,
and no market, are ever in such a position. Markets are never in equilibrium
(even with completely up-to-the-date information, but imperfect foresight,
the time required to translate the latest information into a new set of prices
would prevent the achievement of equilibrium), and proﬁt or welfare is
never being maximized. Ronald Coase shares Hayek’s skepticism about
maximization and equilibrium (Coase, 1937, pp. 412, 419). But he is also
famous for (among other things) his theory of the ﬁrm, which proposes that
economic activity will be brought inside a ﬁrm rather than conducted by
means of contracts when the cost of directing economic activity by ﬁat (the
employer telling his employees what to do and paying them a salary rather
than buying their output from them) is lower than the cost of contracts, that
is, of using the market (p. 386).13 In other words, sometimes the price system
is the more efﬁcient way of organizing production and sometimes the command and control method of production within a ﬁrm is more efﬁcient. But
the command and control method of directing production is just central
planning writ small. A ﬁrm that must decide whether to buy an input in the
market or make it itself is not always mistaken when it opts for the latter,
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any more than families are mistaken when they do not use prices to direct
the household production of their members. Sometimes, in fact rather often,
it is more efﬁcient to aggregate information across the persons who possess
it by communication in the form of words rather than in the form of prices.
The pervasive role of the ﬁrm in modern economies shows that the price
system is not always the most efﬁcient method of aggregating the information that is relevant to some productive process.
Of course the command and control method is not always more efﬁcient
than the price system, for if it were, society-wide central planning would be
feasible after all, and Hayek had shown that it is not. But sometimes it is the
more efﬁcient method, and the important question once the extremes are
rejected is when is it more efﬁcient. And similarly with custom. Sometimes it
makes sense for law to follow custom because custom may indeed impound
the information relevant to the activity that the custom concerns. But often
it makes no sense for law to follow custom because a custom may reﬂect
conditions that have changed (custom, lacking central direction, tends to lag
social and economic change) or may be the product of incentives that diverge from the socially desirable, as in the case of a custom of not compensating victims of an industry’s noncost-justiﬁed pollution or careless
injuries, or of refraining from price competition (Posner, 2003, pp. 278–280).
On the question of when law should reject custom, Hayek casts no light.
Customs can be tenacious, like habits, and thus be very costly to change; but
that is a different point from presuming that customs are socially efﬁcient.
It is tempting therefore to dismiss Hayek as a man of his time, battling his
contemporary enemies, socialism in its various guises, with apt and powerful
weapons, defeating them resoundingly, and earning in consequence an honored place in the history of political and economic thought, but not setting forth
principles or methods that could be used to solve the problems of the next
stage, the postsocialist stage, of economic and political ordering. He has a keen
sense of how individuals coordinate their activities through contract and
through custom; yet seems oblivious to the role of organizations.
But such a dismissal is too quick. Recently I have become interested in the
economics of organizations, with speciﬁc reference to the government organizations that engage in national-security intelligence, and to the question
of coordinating these organizations (which are numerous) in the superorganization that is called the (U.S.) ‘‘intelligence community’’ (Posner, 2005,
Chapter 5).14 I have realized that Hayek’s insights about the difﬁculties of
aggregating information are applicable to aggregation within as well as
between organizations. What Hayek failed adequately to emphasize is the
beneﬁts of organizations, which often exceed the costs that ‘‘central
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planning’’ (and an organization is a little central planned economy) that he
was so acutely aware of. The challenge is to minimize those costs, and
Hayek’s thought can help in this task.

4. HAYEK’S LEGACY
It remains to consider brieﬂy the signiﬁcance of Hayek’s cognitive theory for
three current movements in social science: Austrian economics; the law and
economics movement; and behavioral economics. I have already suggested
its signiﬁcance for organizational economics – a signiﬁcance that seems to
me wholly and uncontroversially positive – though I am not aware of systematic attention to this new ﬁeld by economists identiﬁed as followers of
Hayek. The seminal work in the ﬁeld is a 1974 book by Kenneth Arrow, not
a Hayekian (Arrow, 1974).
Austrian economics is in part an attempt, considered by most modern
economists marginal,15 to tease out the implications of Hayek’s cognitive
theory, and the critique of central planning that ﬂows from it, for modern
political and economic issues. That is not all there is to Austrian economics;
there are theories about the business cycle, the monetary system, and capital
formation, as well, but they are not relevant to the concerns of this paper.
With central planning no longer on the political agenda of any major nation,
the focus of the Austrian economists who follow in Hayek’s footsteps has
become the critique of neoclassical economics, viewed as the intellectual
underpinning of central planning. (I do not regard as distinctive, except in
vocabulary, efforts to extend the Austrian critique of central planning to
government regulation in general – to ‘‘interventionism’’ as Ikeda calls it in
an interesting Austrian-style book (Ikeda, 1997) – an extension that very
largely merges Hayekian critique into the neoclassicists’ public-choice theory.) The animating concern is that the belief in central planning had its
source in the neoclassical economists’ concept of man as a rational maximizer, a concept that implies such complete knowledge of the costs and
beneﬁts of alternative methods of satisfying human wants as to make the
omniscient central planner a realistic aspiration. There was a time that many
neoclassical economists believed this. The heyday of that belief was the
1930s, and so it is no surprise that Hayek and Coase should have associated
core concepts of neoclassical economics, such as maximization and equilibrium, with central planning, which both of them detested.
But the belief in central planning was not organic to neoclassical economics and is not organic to the rational-choice model of economic
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behavior, which ampliﬁes the neoclassical approach. The Austrian critique
overlooks the difference between a model and a description. For some purposes the drastic simpliﬁcation of reality that is found in a model of perfect
competition (one assumption of which is complete information) is a harmless, indeed a beneﬁcent, parsimony; for all its unrealism, the model can be
used for example to generate quite accurate predictions of the effect on price
of an excise tax. Its phenomenological, its psychological, spareness need no
more invalidate its conclusions than the simpliﬁcations employed in models
in the physical sciences. Even nonmentalist models may be fruitful in economic analysis, as illustrated by Gary Becker’s nonrational explanation for
the Law of Demand (the principle that demand curves are downward sloping, i.e., that price and quantity are inverse) (Becker, 1962) or economic
models of animal behavior (Becker, 1991, Chapter 9). Concepts such as
equilibrium and maximization are of enormous analytic value even though,
realistically, they describe tendencies or approximations rather than
achieved goals of the economic system.
Granted, the explanation of many economic phenomena demands more
complex models, including models more complex than the model of perfect
competition. For example, since perfect competition implies that the price of
a product is everywhere the same if the cost is everywhere the same, the
model of perfect competition will not explain a dispersion of prices that is
due to the existence of search costs. The gallon of gasoline for which I pay
$2 may be selling for $1.50 a block away, yet if I and other consumers do not
know this the disparity in price may persist. The existence of search costs
and other information costs is now an established feature of rational-choice
economics. This does not satisfy Hayekians, because the government might
supply information; what the government cannot do, they believe, is acquire
knowledge, because knowledge is both dispersed throughout the community
and impacted, and can be collectivized only through the price system
(Caldwell, 1997, pp. 1856, 1882–1883). (This illustrates the continued preoccupation of Hayekians with the socialist bugbear; it is also a considerable
overstatement, since governments acquire and use vast amounts of knowledge.) But my point in mentioning information costs is only to make clear
that to say that neoclassical economics implies that economic actors ‘‘can
never err’’ (Horwitz, 2000, p. 29) is to misunderstand neoclassical economics
as it is practiced today. Austrian economics is attacking a dirigiste version of
neoclassical economics that vanished long ago.
The rational-choice model is dominant in the economic analysis of law for
reasons unrelated to insensitivity to costs of information. Austrian economists misunderstand this and as a result criticize economic analysis of law
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for resting on an unrealistic concept of human behavior and as constituting
indeed a form of central planning (Horwitz, 2000, p. 36). The paradoxical
reason that economic analysis of law emphasizes rational choice is that so
much of the behavior it deals with is ‘‘noneconomic’’ in the sense of not
taking place in explicit markets. Theft, murder, accidents, litigation, legislation, marriage and divorce, bequests, censorship, pollution, discrimination, and other staples of legal regulation are nonmarket activities in the
sense of not being explicitly priced. But to the extent that the participants in
these activities are rational, not in the sense of being fully informed but in
the sense of responding to incentives, economic models can explain much of
their behavior and provide guidance for improving its regulation. As most
of these are areas that cannot be left to the governance of custom, there is no
alternative to using conscious reﬂection in the design of legal rules.
Hayek never quite claimed that all knowledge is tacit, that there is no such
thing as fruitful employment of instrumental reasoning, but the examples he
offered of it were meager (his main example was engineering). And, paradoxically in so learned a man, there is a deﬁnite streak of what can only be
called anti-intellectualism in his extreme skepticism about the utility of conscious reason as a tool of social understanding and improvement.16 Neither he
nor his successors have offered convincing reasons for believing that instrumental reasoning guided by economic models can never improve government
regulation, for example by selected measures of deregulation and privatization
that Hayekians, as opponents of big government, should applaud. Nor are
they able to distinguish satisfactorily between government and business bureaucracies,17 so that the logic of their critique is that society should aspire to
restore the atomistic structure of the pre-Industrial Revolution economy.
I anticipate the response that the real disagreement between the Austrians
and the neoclassicists is over the subjective theory of value. But I do not
think they actually disagree over this. Both agree that people derive different
amounts of utility from the same goods and services; otherwise, indeed, there
would be no gains from trade. And they agree that subjective evaluations are
difﬁcult to measure, which is one of the reasons that both schools of thought
favor markets. Where they differ is that the neoclassicists have greater faith
than the Austrians in the ability of judges and other government ofﬁcials to
mimic markets in those situations, which are common, in which market
transaction costs preclude value-maximizing exchanges.18 They believe that
courts can do the kind of simple cost–beneﬁt analysis that indicates, for
example, that punishing careless drivers will increase social value. The disagreement between Austrians and neoclassicists is about the degree to which
government regulation is doomed to failure because of inability to obtain the
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information necessary for ascertaining value. I ﬁnd nothing in Hayek’s cognitive theory that would resolve this disagreement.
‘‘Behavioral economics’’ refers to the growing use of the insights of cognitive psychology to explain economic phenomena and guide economic policy.19 The behavioralists emphasize quirks in reasoning that prevent people
from always thinking through a problem rationally and also dispositions
such as a sense of fairness or of vengefulness that do not ﬁt the model of
rational self-interest employed in neoclassical economics. The behavioralists
thus share with Hayek and his successors in Austrian economists a skepticism about the power of rational thought to guide behavior. But the particular quirks and dispositions that they emphasize do not play a role in his
theories or that of his successors, and on the other hand the behavioralists do
not share his interest in tacit knowledge, with the important exception of
Gerd Gigerenzer and his associates. What some other behavioralists regard
as quirks that interfere with rational thought Gigerenzer redescribes as useful
heuristics – shortcuts that are often more efﬁcient than the elaborate, but also
costly and sometimes inaccurate or inconclusive, reasoning methods that the
shortcuts replace.20 His work resembles that of psychologists and philosophers who emphasize the cognitive role of the emotions, also as shortcuts
that frequently are more efﬁcient that fully articulate reasoning methods.21
(It is more efﬁcient to jump from the path of a speeding car without thought
than it is to explicate the full decision tree which shows that jumping out of
the way is indeed the optimal response.) Perhaps – to end on a constructive
note – Austrian economics will be able to make use of the psychological
literature on heuristics and emotions to enrich Hayek’s cognitive theory.

NOTES
1. See Posner (2003, p. 102) Law, Pragmatism, and Democracy.
2. Though Dewey is sometimes described as a cognitive theorist (Prawat 1989,
p. 59). The fullest statement of Dewey’s cognitive theory can be found in his book
Logic: The Theory of Inquiry, in John Dewey: The Later Works, 1925–1953 (Dewey
1986, p. 12:1). Despite the title, Logic is perhaps better described as the work of a
‘‘descriptive psychologist’’ than as that of a ‘‘logician.’’ (Nagel, 1986, pp. ix, xiii).
3. Philosophers do not want to rule, the people are skeptical of them, political and
philosophical virtue are not identical, and so democracy, of which Plato was so
disdainful, might actually be a realistic second-best choice.
4. See, for a succinct summary of his approach, Popper (1984, p. 101) ‘‘The
Problem of Induction’’.
5. Dewey ‘‘stresses the communicative and collective aspects of science whereas
(Karl) Popper displays a more individualist concern with the inventiveness, boldness,
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and determination of the person who launches the hypothesis into the world’’ (Ryan,
1995, p. 101).
6. The clearest exposition of Hayek’s theory of price is Hayek’s (1945) ‘‘The Use
of Knowledge in Society’’.
7. See, for example, Hayek (1978, pp. 3, 7, 10), New Studies in Philosophy, Politics,
Economics and the History of Ideas; Hayek (1963, p. 321) ‘‘Rules, Perception, and
Intelligibility’’.
8. The modern philosopher most responsible for emphasizing the importance
of tacit knowledge was Michael Polanyi. See, for example, ‘‘The Logic of Tacit
Inference’’ (Polanyi, 1969, p. 138). The importance of tacit knowledge in Hayek’s
cognitive and economic theory is emphasized in (among other places) Langlois
et al. (2001, p. 231) ‘‘Knowledge and Meliorism in the Evolutionary Theory of
F.A. Hayek’’. See also Fleetwood (1995) Hayek’s Political Economy: The
Socio-Economics of Order, Chapter 7, for a good discussion of Hayek’s theory of
knowledge.
9. Though earlier intimations can be found. See, for example, Hayek, note 7
above, at 528.
10. See Posner, note 2 above, at pp. 274–288, for a summary and critique of
Hayek’s theory of law and the state.
11. The fullest exposition of Hayek’s theory of mind is in Hayek’s The Sensory
Order: An Inquiry into the Foundations of Theoretical Psychology (1952b). This is a
difﬁcult work. For a helpful summary, see G. R. Steele (2002, p. 387) ‘‘Hayek’s
Sensory Order’’. The fullest effort that I am aware of to relate Hayek’s cognitive
theory to his economic and political theories is Steven Horwitz (2000) ‘‘From The
Sensory Order to the Liberal Order: Hayek’s Non-Rationalist Liberalism’’. Horwitz’s
article also contains a lucid summary of Hayek’s cognitive theory.
12. See, for example, Hayek (1945, p. 520)‘‘The Use of Knowledge in Society’’;
Hayek (1978, pp. 19–20) New Studies y .
13. On the anti-Hayekian character of Coase’s theory of the ﬁrm, see Khalil (2002,
pp. 319, 331) ‘‘Information, Knowledge, and the Close of Hayek’s System’’.
14. See also Garicano et al. (2005) ‘‘Intelligence Reform Since 9/11’’.
15. For a polite assessment by a mainstream economist, see Rosen (1997) Austrian
and Neoclassical Economics. As he says at the outset of his article, ‘‘Austrian economics has been important to the development of modern economics, but its role in
current practice is much diminished’’ (p. 139).
16. See, for example, Hayek, (1952a) The Counter Revolution of Science; Hayek
(1988) ‘‘Our Intellectuals and Their Tradition of Reasonable Socialism’’. One is put
in mind of the anti-rationalism of Michael Oakeshott, forcefully restated in Minogue’s (2003) review.
17. See, for example, Ikeda (1997, p. 56) Dynamics of the Mixed Economy.
18. The extreme pessimism of the Austrians regarding government intervention in
the economy is illustrated by Ikeda’s book.
19. See, for example, Shaﬁr and LeBoeuf (2002, p. 491) ‘‘Rationality’’; Sunstein
(2000) Behavioral Law and Economics; Thaler (1991) Quasi Rational Economics.
20. See, for example, Gigerenzer, Todd, and ABC Research Group, Simple Heuristics That Make Us Smart, Chapter 6 (1999); Gigerenzer (2004) ‘‘Fast and Frugal
Heuristics’’. The issue is less inconsistency as a difference in emphasis. The cognitive
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quirks interfere with rational thought, but there is emotional thought as well and
often it is more efﬁcient.
21. See, for example, Nussbaum (2001) Upheavals of Thought, esp. Chapters 1 and
3; Posner (2001) Frontiers of Legal Theory, Chapter 7; Elster (1999) Alchemies of the
Mind, esp. pp. 283–331; Deigh (1994) ‘‘Cognitivism in the Theory of Emotions’’;
Oatley (1992) Best Laid Schemes; De Sousa (1987) The Rationality of Emotion; Zajonc (1980) ‘‘Feeling and Thinking: Preferences Need No Inferences’’ .
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NOTE ON BEHAVIORAL
ECONOMICS
Nick Schandler
Much recent work in the area of behavioral economics has concentrated on
so-called ‘‘behavioral anomalies.’’ These behavioral anomalies are seeming
departures from the fundamental economic assumption of rational
behavior.1 They suggest that economics actors are not maximizing utility
subject to the relevant constraints as standard theory predicts. Rather, actors seem to be ‘‘leaving money on the table’’ when a costless alteration of
behavior could result in superior outcomes. Some researchers have contented themselves with explaining such anomalies and declaring such actions
‘‘irrational.’’ Other researchers see opportunity: each anomaly presents us
with the problem of asking why actors choose to behave in ways that seem
to contradict standard behavioral assumptions. The former indict the
actors; the latter his assumptions.
Among the second group of actors are the many economists who have
attempted to explain such anomalies through the concept of bounded
rationality. Work on bounded rationality has focused on the actor’s limited
cognitive abilities and knowledge to explain otherwise irrational behavior.
Since there is a ‘‘cost’’ to thinking, actors may choose to act according to
habits or ‘‘rules of thumb,’’ even though such rules may frequently result in
sub-optimal outcomes. An attempt to process every bit of information
available before acting would leave one frozen, unable to make even the
most routine of decisions. Rather, individuals’ rationality is bounded by its
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limited information processing capacity. We develop heuristics and habits
that enable us to perform basic, everyday actions without attempting to ﬁt
these into some utility-maximizing framework.
This idea of bounded rationality is often invoked to explain many of the
so-called behavioral anomalies. According to this approach, we should not
expect individuals to follow some utility-maximizing path through time,
constantly re-adjusting to equate costs and beneﬁts at the margin with every
changing circumstance. Such behavior is simply too costly, too taxing on
our cognitive resources.
Vernon Smith (2003) has touched on a slightly different approach. In his
2002 Bank of Sweden Prize in Economic Sciences in Memory of Alfred
Nobel, he drew a distinction between constructivist rationality and ecological
rationality in economics. The constructivist approach views all social institutions as the product of conscious, deductive reasoning starting from selfevident premises. By contrast, ecological rationality views rationality as a
phenomenon that emerges out of cultural and biological evolutionary processes. Human behavior comprises elements of both types of rationality. While
many of our behaviors can be seen as constructively rational, such as when we
manage our investment portfolio to achieve a speciﬁc risk–reward balance,
the majority of our behavior is not so deliberately calculated. One is simply
unable to calculate the ‘‘optimal’’ basket of groceries in a store carrying
30,000 items.
These differing views of rationality have found relevance in today’s literature on behavioral anomalies. Such anomalies have been analyzed largely
through the lens of constructivism, and are, from this standard, both deﬁcient and anomalous. But from an ecological perspective, such anomalies
may be seen as fully rational responses to our limited knowledge concerning
the relevant knowledge and effects of our actions.

THE WINNER’S CURSE
The ‘‘winner’s curse’’ (or, more precisely, failure to account for the winner’s
curse) was one of the ﬁrst behavioral ‘‘anomalies’’ to be discussed in the
literature. The idea dates back to 1971, and was ﬁrst applied to the bidding
for oil drilling rights (See Capen, Clapp, & Campbell, 1971). The winner’s
curse is the phenomenon of systematically upward-biased winning bids in an
auction market. That is, the winning bid in an auction tends to be much
higher than some objectively deﬁned value of the good.2 The basis of the
anomaly is relatively simple. In an auction with a large number of buyers,
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each possessing imperfect information concerning the value of the auctioned
good, there will be a spread of estimated values. If buyers possess rational
expectations, we will expect roughly half (assuming a symmetric distribution
of estimates) of the bidders to overestimate the value of the good, and
roughly half to underestimate its true value. If buyers naively bid their
estimated value of the good, the winning bid will equal the most extremely
over-valued estimate. Thus, the winning bid will not only be an overestimate
of the good’s true value, but it will be the most extreme overestimate made
by any bidder. Hence, while on average an individual’s bid may equal the
actual value of the auctioned good, the winning bid will most likely be a
severe overestimate of the good’s value. For this reason, bidders who naively
bid their estimated value at an auction will tend to regret winning.
The rational bidder will consciously take this into account, and adjust his
bid downward to reﬂect the presence of the winner’s curse. For example,
suppose that, given the number of buyers, the distribution of estimates, etc.
the winning bid is expected to be made by a bidder who overestimates the
true value of the good by three standard deviations. A rational bidder, then,
will subtract three standard deviations from his estimate to arrive at his bid.
His bid, conditional on it being accepted, is now equal to the expectation of
the good’s true value.3
The anomaly, then, is why this does not tend to happen. Field data has
suggested that ﬁrms tend to systematically overpay for a wide variety of
assets, including other ﬁrms.4 Experimental evidence has also fairly consistently replicated these results in a wide variety of contexts, even among
experienced subjects who are given learning opportunities. The winner’s
curse seems not to be accounted for by buyers, even by those who are given
learning opportunities and have a monetary incentive to factor in the
phenomenon. This is the heart of the anomaly.

THE ENDOWMENT EFFECT, LOSS-AVERSION, AND
STATUS QUO BIAS
The endowment effect, loss-aversion, and the status quo bias are related
anomalies, often hard to distinguish conceptually or in practice. The endowment effect can be deﬁned as the observed pattern that people often
demand much more to give up an object than they would be willing to pay
to acquire it. Manifestations of the endowment effect can often also be seen
as examples of the status quo bias, a preference for the current state of
affairs, per se. Loss-aversion, or the practice of assigning a greater weight to
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the loss of an object than you ascribe to the acquisition of the same object,
can often also be framed as an occurrence of either the endowment effect or
status quo bias. Rather than three separate anomalies, the endowment
effect, loss-aversion, and status quo bias can be seen as three manifestations
of the same phenomenon.
The experimental evidence documenting this behavior is well-established.
Knetsch and Sinden (1984) provided one of the earliest laboratory demonstrations of the endowment effect. In this study, participants were endowed
with either $2.00 or a lottery ticket. Each subject was offered to trade the
lottery ticket for the money, or vice versa. Standard economic theory would
predict that approximately 50% of participants would choose to switch their
endowed good for the alternative. However, very few subjects chose to switch.
Those who were given lottery tickets tended to prefer lottery tickets while
those who were given cash tended to prefer the cash, even though the cash
and the lottery tickets were assigned to participants arbitrarily. Kahneman,
Knetsch, and Thaler (1990) found that the endowment effect survives when
subjects face market discipline and have a chance to learn, though Coursey,
Hovis, and Shulze (1987) had previously found that a market setting does
diminish (but not eliminate) the extent of the bias.
Some critics of these experiments have pointed out the existence of an
income effect that could potentially account for these results. That is,
participants who received a unit of good X will be richer, on average, than
participants who did not receive good X. On the basis of this alone, we
would expect those who received good X to have a higher reservation price
for this good than those who did not receive good X would be willing to pay,
and thus we should not see a full 50% of units exchange hands.
However, the value of the endowments are typically small ($10 or less),
making it highly unlikely that any income effect could account for such a
large deviance from predicted results. Further, experiments have been designed speciﬁcally to counter this criticism, with little or no change in observed behavior.5 It appears that the income effect cannot account for such
behavior.
The status quo bias was picked up ﬁrst by Samuelson and Zeckhauser
(1988). In this experiment, participants were given a choice between different investment options. Researchers found that participants were more
likely to choose a particular option if it was designated as the status quo.
Experimenters divided participants into two groups. The ﬁrst group was
given the hypothetical option to invest in either a moderate-risk company, a
high-risk company, treasury bills, or municipal bonds. The second group
was given the same options. However, one choice was designated as the
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status quo. Speciﬁcally, the following phrase was added the passage: ‘‘A
signiﬁcant portion of this portfolio is invested in a moderate-risk company y (The tax and broker commission consequences of any change are
insigniﬁcant.).’’ Samuelson and Zeckhauser found that an option became
signiﬁcantly more popular if it was designated as the status quo.
The same basic experimental design was replicated with different questions, with no change in basic results. It should also be noted that the
advantage of being designated the status quo increases with the number of
alternatives. Critics have sometimes pointed out the lack of a monetary
incentive for respondents to answer accurately. Such criticisms should be
taken seriously, though they are beyond the scope of this paper. There are
many examples, however, of behaviors that are most naturally explained
using the status quo bias.
The third leg of this tripartite anomaly is loss-aversion. A person experiences loss-aversion if losses loom larger than improvements or gains in a
decision maker’s internal calculus. That is, ‘‘signiﬁcant carriers of utility are
not states of wealth or welfare, but changes relative to a neutral reference
point’’ (Thaler, 1992, p. 70). This implies an abrupt change of slope, or kink,
at the origin, or reference point.
In Conflict and Cooperation: Institutional and Behavioral Economics
(Blackwell Publishing, 2004), A. Allan Schmid attempts to integrate the
study of institutional economics with recent work in behavioral economics.
As Professor Schmid argues, ‘‘institutional economics is ﬁrmly rooted in the
behavioral sciences and its theory is built on our best understanding of how
the brain works’’ (Schmid, 2004, p. 19). That is, ‘‘to understand the impact
of alternative institutions, it is necessary to gather data reﬂecting the actual
decision heuristics that people use’’ (p. 20). This is undoubtedly true. Obviously one cannot understand how institutions affect economic performance until we know the effect that a different environment has on an
individual’s cognitive processes. Designating an option as the status quo
may have little or no effect in a standard model, but in a model where the
status quo bias is prevalent, it may radically alter the outcome. Further,
these behavioral anomalies will alter the feedback that others receive,
thereby altering the evolutionary path of the institutional environment itself.
Clearly, institutional analysis cannot ignore the behavioral literature.
Schmid goes on to explain the role of institutions in helping form heuristics, and in determining which heuristics are applied in any given situation. Institutions determine when we employ a maximization calculus and
when we apply rules of thumb, when we buck trends and when we go with
the ﬂow, when we stick to our diet and when we have a second helping of

280

NICK SCHANDLER

dessert. Institutional analysis and behavioral economics are inextricably
linked, existing side by side and simultaneously determining results. It
should come as no surprise, then, that psychological research has shown
that context can be a powerful determinant of decision-making behavior.6
Recent experimental studies have explored some of these context effects.7
Schmid is surely correct to link institutional economics with the behavioral
literature. Neither discipline has a monopoly on the truth, and we should
take Professor Schmid’s insistence on the intricate relationship between the
two disciplines seriously. While traditional behavioral literature has focused
on the limited processing capacity of our brain as the reason for developing
heuristics, we should also acknowledge Vernon Smith’s ecological rationality
as a root cause of such heuristics. It is true that our brain is unable to
comprehend all of the information we have available at our disposal, but it is
also true that we do not have access to much of the information necessary to
evaluate the consequences of a particular behavior. It is not simply that we
engage rules to conserve on scarce brain-power; it is also that we cannot
know all of the relevant information, or even what the relevant information
is. Even if our brain were able to instantaneously calculate utility levels
and spit out the ‘‘optimal’’ basket of 30,000 different goods in a grocery
store, man would still rely on norms and rules of behavior to get by.
Bounded rationality points out our limited processing skills. But the idea
of ecological rationality goes further to stress the limited scope of our
knowledge.
Consider the winner’s curse described above. Though studies have shown
that individuals fail to consciously account for the winner’s curse, buyer’s
remorse does not seem widespread. EBay remains a popular medium for
purchasing goods, with most of its customers being repeat purchasers.
Returns and exchanges seem to be the exception rather than the rule.
Consumers by and large remain happy with their purchases. How do buyers
seem to avoid the winner’s curse even when the vast majority of individuals
have no idea of even what the winner’s curse is, much less take conscious
steps to correct for it?
One way to view many of the behavioral rules that individuals follow is as
ecologically rational responses to such problems. Consider the status quo
bias, for example. This is typically described as an irrational desire to remain
with the current state of affairs. The status quo is preferred for its own sake.
While the status quo bias may indeed be costly to somebody who passes up
a proﬁtable opportunity by stubbornly clinging to the status quo, it also
helps individuals avoid the winner’s curse. A person who would otherwise
jump at all the ‘‘deals’’ that come his way now has something tugging at his
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sleeve, obstinately telling him to just stick with what has worked in the past.
Such behavior helps him avoid ruin.
At some level, this is acknowledged by most behavioral economists. For
example, Thaler states, ‘‘following the rule ‘don’t accept an offer that looks
too good to be true’ protects people from disaster (at the cost of passing up
an occasional really good deal)’’ (Thaler, 1996, p. 229). Schmid (2004, p. 44)
then adds, ‘‘Thaler uses this observation to destroy the argument that people
must be rational to survive in the long run’’. In what way can such a rule be
considered irrational? Only in the constructivist sense, the only sense in
which Thaler and Schmid seem to use the word ‘‘rational.’’ To view the only
form of rationality as rationality in the constructivist sense, however, is to
misunderstand its nature and to deny its limitations.
The endowment effect and loss-aversion similarly help individuals avoid
ruin. Consider the ﬂip side of the winner’s curse, what could be called
‘‘seller’s remorse.’’ Just as those buyers who most severely overestimate the
value of a good will tend to win auctions and overpay (absent any
constructivist or ecological response), those sellers who most severely underestimate the value of a good will tend to dispose of their goods at too low
a cost.
But such ‘‘seller’s remorse,’’ like ‘‘buyer’s remorse,’’ seems to be the exception, and not the rule. How do sellers avoid disaster? Not through any
constructivist adjustment to account for the phenomenon, but rather
through exhibiting loss-aversion and the endowment effect. Sellers are loath
to part with a good they know little about, even if they can’t explain why.
Like the status quo bias with buyers, these behavioral rules prevent individuals from making costly mistakes.
Experimental evidence reinforces the beneﬁcial functions these behavioral
rules. Genesove and Mayer (2001) note that investors who don’t live in their
condos exhibit less loss-aversion than owners who do. A ﬁeld experiment by
List (2003) found that amateur sports paraphernalia collectors who do not
trade very often showed an endowment effect, but professional dealers and
amateurs who trade a lot did not. Further, by revisiting the same traders a
year later, List showed that it was trader experience that reduced endowment effects, rather than self-selection. This research indicates that such
behavioral anomalies are used primarily by individuals when placed in an
unfamiliar environment, where the likelihood of making costly buying or
selling decisions is large. As individuals begin to become more familiar with
an environment, and thus less prone to exhibit the winner’s curse or seller’s
remorse, they discard such rules, and apply a more standard maximization
calculus.
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CONCLUSION
Professor Schmid is surely correct to link institutional analysis and behavioral
economics. And his focus on the limited processing capabilities of the human
mind gives us one way to analyze the role of many institutions. But this is not
the whole story. Institutions not only conserve on limited processing power,
but in fact make use of much knowledge that remains elusive to any single
actor. It is not only that we cannot process all the knowledge that we have
access to, but also that there is a great deal of knowledge that we do not
have access to, that we cannot retrieve, and that we do not even know
exists. This is a major function of institutions, and one we would do well to
recognize.

NOTES
1. The term ‘‘rational’’ is here used in the more common neoclassical sense of
maximizing expected utility subject to the constraints the actor faces. The term
‘‘rational’’ in economics is also sometimes used in a more general sense to mean
‘‘purposive action,’’ e.g. see Ludwig von Mises, Human Action, pp. 19–22. However,
since even so-called behavioral anomalies are rational under this deﬁnition, we will
eschew such usage for now and focus instead only on the more narrow neoclassical
sense.
2. We must assume that the good being bid upon has some ‘‘objective’’ value that
could be reasonably agreed upon by the bidders in the market. Thus, research in this
area has tended to focus on business decisions, where non-monetary factors can be
assumed to be negligible. Experiments that have auctioned off goods to individuals
have tended to be goods whose utility is primarily or entirely based on the income
they provide, e.g. jars of pennies. In this way, the ‘‘objective’’ value of the good can
be reasonably approximated. Heiner (1985) has used this argument to conjecture that
the results of such experiments need not generalize to all market settings.
3. In a thin market, a bidder may choose to reduce his estimated bid by more than
his expected overestimate conditional on tendering the successful bid. Speciﬁcally, a
bidder may attempt to maximize p(x)*u(x), where p(x) is the probability of tendering
the winning bid, and u(x) is the expected utility of winning the auction. That is, he
will want to increase the size of his ‘‘cushion’’ so that winning the auction is an
expected utility-enhancing outcome; but this tendency will be tempered by the decreasing probability of winning the auction as his ‘‘cushion’’ becomes larger. In a
thick market, we may assume that competition among bidders forces the cushion to
equal the estimated overestimate conditional on winning, eliminating this proﬁt opportunity and reducing the expected utility of winning the auction to 0. This assumes
that bidders have perfect information concerning the size of the standard deviation
of estimates, the shape of the distribution, etc. Merely assuming RE on the part of
bidders here does not solve the problem, as now those bidders who tended to
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underestimate the standard deviation of estimates will tend to ‘‘under-cushion’’ their
bids and thus still experience a meta-winner’s curse. Thus, consciously accounting for
the winner’s curse is not as simple as it ﬁrst appears – bidders must account for the
winner’s curse in estimates, and the winner’s curse in estimates of estimates, etc.
4. Of course, the winner’s curse is not the only possible explanation of such
behavior. Much work has focused on the non-monetary incentives of agents to
expand their businesses beyond that size or scope which maximizes the value of the
company.
5. For example, one such study is documented in Kahneman et al. (1990).
6. See Goldstein and Weber (1995); Loewenstein (2001).
7. See Cooper, Kagel, Wei, and Qilo (1999); Hoffman, McCabe, Shachat, and
Smith (1994).
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