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Abstract 

This paper addresses a puzzle in the history of economic thought. Hayek’s analysis of both the 

mind relies heavily on the philosophical notion of emergence. However, Hayek invokes that 

concept explicitly only once, and then relatively late in his career. The question therefore arises, 

therefore, of the origins of Hayek’s use of the notions of emergence and emergent properties. 

This paper attempts to solve this puzzle by examining the history of Hayek’s use of the concept 

of emergence, implicit or otherwise, and attempting to identify the sources through which 

notions of ‘emergence’ and ‘emergent properties’ entered his thought his theoretical psychology. 

It is argued that the three main sources of influence are as follows: the ideas of the German 

psychologist Wilhelm Wundt; the work of members of the gestalt school of psychology; and the 

writings of the organicist biologists Joseph Woodger and Ludwig von Bertalanffy.  
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The Emergence of “Emergence” in the Work of F.A. Hayek: An Historical Analysis 

 

 

1. INTRODUCTION 

 

This paper addresses a puzzle in the history of economic thought. The puzzle is simply stated: 

F.A. Hayek’s analysis of the mind relies heavily on the philosophical notion of emergence. On 

Hayek’s account, the key capacities of the human mind—such as its capacity to enable people to 

perceive the world around them and to form plans about how to act—are emergent properties of 

the structured array of neurons found in the human brain. Given its importance for Hayek’s 

theoretical psychology, one might have expected that references to the notion of emergence 

would feature prominently in Hayek’s writings. Yet they are conspicuous by their absence. 

Hayek explicitly uses the term ‘emergence’ only once, and then relatively late in his career, 

namely in his 1964 paper on ‘The Theory of Complex Phenomena’ (Hayek [1964] 1967: 26). 

The questions to which this gives rise are: how did Hayek become acquainted with the notion of 

emergence; and from what sources did he acquire his knowledge of that concept? 

This paper attempts to answer such questions by examining the history of Hayek’s use of 

the concept of emergence, implicit or otherwise, and attempting to identify the sources through 

which it entered his theoretical psychology. The answers to those questions advanced below 

promise to fill a gap in the literature on Hayek. For while several authors have alluded to the 

importance of ‘emergence’ in Hayek’s work, none have explored systematically and in detail the 
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sources from which Hayek absorbed the concept.
1
 The current paper promises to fill that lacuna. 

Moreover, in doing so, it will help to correct some misunderstanding of Hayek’s theoretical 

psychology found in the existing literature. 

The structure of the paper is as follows. Section 2 carries out essential preliminary work 

by explaining what is meant by the terms ‘emergence’ and ‘emergent properties’, and outlining 

their significance for Hayek’s analysis of the working of the mind. Sections 3-5 examine the 

influence exerted on the development of Hayek’s theoretical psychology by a particular thinker 

or school of thought, focusing on how Hayek’s reading of the works in question led to the notion 

of emergence playing an increasingly significant role in his psychological theory. The three 

sources of influence are: the ideas of the German psychologist Wilhelm Wundt (whose impact on 

Hayek’s theoretical psychology is considered in section 3); the work of members of the gestalt 

school of psychologist (section 4); and the writings of the organicist biologists Joseph Woodger 

and Ludwig von Bertalanffy (section 5). It was through Hayek’s reading of the work of these 

thinkers, in all of whose writings emergence played a significant role, that Hayek became 

acquainted with the concept. And it was through his attempts to incorporate their ideas into his 

own theoretical scheme that Hayek’s account of the mind also came to rely, in an increasingly 

sophisticated fashion, on the notion of emergence. As Section 6 explains, the account to which 

this line of interpretation gives rise helps to show that certain interpretations of the nature and 

significance of Hayek’s theoretical psychology, according to which Hayek’s account is 

inconsistent either internally or with Hayek’s subjectivist social theory, are mistaken. Thus, the 

current paper serves not only to identify the sources of a concept that is central to Hayek’s 

                                                           
1
 See, for example, Chaumont-Chancelier (1999), Vaughn (1999), Caldwell (2004a: 309), McQuade and Butos (2005), Butos and Koppl (2007), 

Rosser (2010), Fuster (2011: 5), and Lewis (2012, 2014).  
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account of the mind, but also to correct some common misconceptions about the nature and 

consistency of Hayek’s thought. 

 

 

2. EMERGENCE, EMERGENT PROPERTIES, AND SYSTEMS IN HAYEK’S 

SENSORY ORDER 

 

2.1 Emergence 

The term emergence denotes the possibility that, when certain elements or parts stand in 

particular relations to one another, the whole that is formed has properties that are not possessed 

by its constituent elements taken in isolation. The properties in question are known as emergent 

properties, while the whole that possesses an them is known as an emergent or ‘higher-level’ 

entity. Put slightly differently, an emergent entity is a system in the sense that it is comprised of a 

set or ‘complex’ of elements which are organised or related to one another in a particular way 

and which—when so related—exhibit properties that are different from those displayed by the 

elements taken in isolation. The set of relations in question is the system’s structure. Emergent 

properties are structural or relational in the sense that their existence depends not only on the 

presence of their (‘lower-level’) constituent parts but also on those parts being organised into a 

particular structure that involves them standing in specific relations to one another. The classic 

example of emergence is provided by the case of water, many of whose properties—being liquid 

at room temperature, for instance, or being able to extinguish fires and quench a person’s thirst—

are quite different from the properties of the individual atoms of which water is composed. It is 

only when a collection of hydrogen and oxygen atoms is organised into the specific form of 
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water molecules that the aforementioned properties obtain (Elder-Vass 2007: 28; Lawson 2012: 

348-49; cf. Bertalanffy 1969: 54-55, 66-68).  

The notion of emergence suggests that reality is stratified in the sense that there is a 

hierarchical structure of ontologically distinct levels—‘a hierarchy of organised wholes’, as 

Bertalanffy (1967: xxii) describes it—each of which has its own distinctive and irreducible 

properties. These include: the physical (encompassing both elementary particles and atoms); the 

chemical (including molecules and other compounds); the biological (embracing cellular 

phenomena and organisms); the mental (psychological); the individual; and the social. The 

existence of entities in the higher strata always depends upon their constituent and lower-level 

components, but the higher level entities possess emergent properties that arise only as a result of 

the relations that obtain between lower-level parts and which are qualitatively novel in the sense 

of being irreducible to the properties of those lower-level entities taken in isolation (Bertalanffy 

1969).  

Emergent properties arising at one level of reality are ontologically and causally 

irreducible to their lower-level counterparts, and so cannot be eliminated from causal 

explanations that involve such powers. The reason is that the existence of such properties 

depends not only on the presence of their lower-level constituent parts, but also upon their being 

related to one another in the appropriate way. If the parts are not so related, then the property that 

derives from their being so will not obtain. It must, therefore, be an irreducible property of the 

relationally organised whole, not of the individual parts taken either in isolation or as an 

unstructured aggregate. The capacity to extinguish fires and to slake one’s thirst is a property of 

water, not of the individual atoms of which it is composed. It follows, therefore, that causal 

explanations of how fires can be extinguished or thirst quenched have to make reference, if only 
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implicitly, to that emergent entity, because it only when hydrogen and oxygen atoms are 

arranged into the form of water that the relevant causal power is present (Elder-Vass 2007: 30-3; 

Lawson 2012: 350-53; Bertalanffy 1969).  

 

2.2 Emergence in Hayek’s Sensory Order 

We consider first how the account of emergence outlined above resonates with Hayek’s analysis 

of human cognition, as presented in his book The Sensory Order (Hayek 1952). The task Hayek 

sets himself in that work is to explain why the phenomenal (subjective, mental) picture of the 

world provided by our senses differs from the physical order revealed to us by the natural 

sciences. The starting point for Hayek’s analysis is the fact that there is no simple, one-to-one 

correspondence between the order of our sense experiences, in which events are classified 

according to their sensory qualities (colour, sound, etc.), and the physical or scientific order, in 

which events are classified according to their relations with other events. Objects that resemble 

each other in sensory terms may display very different physical relations to each other, while 

objects that appear to be altogether different to us may display very similar physical properties. 

There are, in Hayek’s terminology, two different orders: a physical order, which is revealed to us 

by the natural sciences; and a phenomenal, or mental, or sensory, order which we experience as 

individuals. The task of theoretical psychology, as Hayek understands it, is to show how the 

neurons of which the human central nervous system is composed form a classificatory structure 

that is capable of discriminating between different physical stimuli so as to give rise to the 

sensory order that we actually experience (Hayek 1952: 2-8, 13-19, 37-40). 

For Hayek, the human central nervous system consists of a hierarchical network of 

interconnected nerve fibres. Each neuron is connected to many—but not all—others by means of 
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linkages known as axons, so that the nervous system has structure in which the position of any 

one neuron is defined by its connections to other nerve fibres. Neurons can generate outgoing 

electrical impulses (or ‘firings’) if they are stimulated sufficiently by incoming impulses, and it 

is through the transmission of such impulses that connected neurons interact with each another 

(Hayek 1952: 42, 55-64). On Hayek’s account, it is the structure of the connections between 

nerve fibres that governs people’s cognitive processes and which accounts for the key features of 

our mental experiences (Hayek 1952: 12). The (primary) nerve impulse generated by a particular 

external stimulus will in turn stimulate neurons connected to those along which that primary 

impulse is transmitted. In this way, the external stimulus leads to the generation within the 

central nervous system of an induced pattern of (secondary) nerve impulses, characteristic not 

only of the external stimulus currently being experienced but also of the other external stimuli 

that have typically accompanied it in the past. Hayek refers to this train or wake of (secondary) 

impulses as the following of the initial nerve impulse. The notion of a ‘following’ is significant 

because it is by classifying external events according to the extended pattern of nerve firings or 

followings they trigger that the central nervous system differentiates them from each other and 

thereby creates distinct sensory data. Two external events are classified as the same, and are 

experienced as having the same sensory qualities, if they stimulate the same configuration of 

neurons and so trigger an identical following (Hayek 1952: 48-54, 62-78).  

For Hayek, then, the human mind is a vast network of interconnected neurons that acts as 

an instrument of classification, discriminating between incoming stimuli and thereby creating the 

sensory qualities we experience (Hayek 1952: 16, 35). ‘What we call “mind”,’ Hayek (1952: 16) 

writes, ‘is thus a particular order of a set of events taking place in some organism and in some 

manner related to but not identical with the physical order of events in the environment.’ 
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Significantly, as Hayek’s description of the mind as an ‘order’ suggests, Hayek conceptualizes 

the mind as relational in nature; the capacity to discriminate between stimuli, and in that way to 

classify them and to generate the sensory order, is a property that is possessed, not by the 

individual neurons taken in isolation, nor by an unstructured group thereof, but only by the 

structured entity that is formed when the nerve fibres are arranged as an ordered hierarchy 

(Hayek 1952: 35, 46-47). It is the structure of the connections between nerve fibres that governs 

people’s cognitive processes and accounts for the key features of our sensory experiences. As 

Hayek puts it, ‘The connections between the psychological elements are thus the primary 

phenomenon which creates the mental phenomena ... the whole set of [the sensory qualities 

evoked by a particular external event] is determined by the system of connections by which the 

impulses [produced by that stimulus] can be transmitted from neuron to neuron ...it is thus the 

position of the individual impulse or group of impulses in the whole system of such connections 

which gives them its distinctive quality’ (Hayek 1952: 53, emphasis added).  

The significance of all this for the main topic of this paper stems from the fact that, if the 

power to discriminate between and classify events arises only when nerve fibres are arranged in 

a particular way, with particular connections or relations obtaining between them, then that 

capacity is an emergent property of the structured arrangement of neurons found in the human 

brain and central nervous system. On Hayek’s account the key to explaining how the 

phenomenal world of our senses is produced lies in viewing the ‘mind’ as a relational order in 

which it not the existence of nerve fibres per se, but rather the fact that they are arranged in a 

particular way that produces the phenomenal world of our senses. Were it not the case that 

people’s nerve fibres were arranged in such a way that some stimuli gave rise to different 

‘followings’, then no discrimination between stimuli, no classification and, therefore, no 
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perception would be possible. In Hayek’s words, ‘The mental properties [of neural events] are 

those which they possess only as part of the particular structure ... we call mind’ (1952: 47).  

 

 

3. INFLUENCES ON HAYEK’S USE OF EMERGENCE PART I: WILHELM WUNDT 

AND HAYEK’S BEITRAGE  

 

We move on now to consider the source of Hayek’s acquaintance with the notion of emergence. 

It will be argued that Hayek’s reliance on emergence developed in three main stages. The first 

stage, which is explored in this section of the paper, involves the early influences on Hayek’s 

thinking about the mind, as found in his 1920 student paper on theoretical psychology, and 

focuses in particular on the significance of the German psychologist Wilhelm Wundt (Hayek 

1920).  

 

3.1 The Beitrege 

Hayek spent much of his time as a student in Vienna during the period 1918-21 studying 

psychology, as well as economics and law (Hayek [1967] 1992: 173). He visited Zurich during 

the winter of 1919-20, spending time working in the laboratory of an anatomist tracing the path 

of bundles of nerve fibres in the human brain. In 1920, he began to work on a paper, entitled 

Beiträge zur Theorie der Entwicklung des Bewusstseins, or ‘Contributions to a Theory of How 

Consciousness Develops’, in which he set out his views in the field of theoretical psychology 

(Hayek 1920). 
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Hayek’s paper was inspired by the work of the famed Austrian physicist, psychologist 

and philosopher Ernst Mach (Hayek [1967] 1992: 172-73). Although Mach died during World 

War one, his empiricist ideas continued to be highly influential after the war. For Mach, people 

are directly acquainted with simple, atomistic sense impressions and it is only by combining 

these that they come to perceive the physical objects they ordinarily think of themselves as 

seeing (Mach [1896] 1902). While Hayek greatly appreciated Mach’s insights into the key 

problems of psychology, he argued that the philosophical framework within which Mach 

couched his ideas undermined his efforts to develop convincing solutions to them (1920: 31 n. 

26; 1952: 175-76).
2
 In particular, Hayek rejected the view that sensations are simply aggregates 

of pure, atomistic sensory elements whose properties are independent of their mutual relations. 

Hayek’s earliest writing in psychology was motivated by his ‘scepticism about Mach’s 

phenomenalism, in which pure, simple sensations are the elements of our entire sensory 

perceptions’ (1992d: 174). In fact, as Hayek—and others, such as Uttal (2000: 48-49, 54-55) and 

Ash (1995: 87-90)—have noted, in practice Mach himself departed from the atomistic approach 

he ‘officially’ espoused, and which is often attributed to him by others, by acknowledging the 

importance of the relations between sensory elements. Indeed, Hayek’s own approach was driven 

by the realisation that, if the generation of the sensory order was to be understood, it would be 

necessary to acknowledge explicitly Mach’s own departures from a strictly atomistic approach, 

to recognise the importance of the relational view towards which even Mach had begun to veer, 

and to develop more fully the resultant relational view of the mind. ‘I had the revelation,’ Hayek 

wrote, ‘that Mach’s concept of “simple and pure sensations” in his sensory psychology was 

                                                           
2
 When Hayek (1952: 176 n.1) comments that, for all his excellence as a psychologist who was able to formulate many of the most pressing 

problems of psychology, Mach ‘had a philosophy which made it impossible to give fruitful solutions to these problems’ it is in large part Mach’s 
residual atomism that he is criticising. 
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actually meaningless. Since Mach had qualified so many of the connexions between sensations 

as “relations”, I was finally forced to conclude that the whole structure of the sensory world was 

derived from “relations” and that one might therefore throw out altogether the concept of pure 

and simple sensations, which plays such a large role in Mach’ (1992d: 174). It is upon the task of 

developing a fully-fledged relational account of the mind that Hayek embarks in the Beiträge.
 
 

Hayek contended in particular that the sensory qualities we experience and upon the basis 

of which we differentiate between external stimuli depend not upon the individual nerve 

impulses generated by stimuli per se but rather on the location within the central nervous system 

of the nerve fibres that carry the impulses in question. And he proposed to outline the 

physiological processes—which he termed ‘uptake’ processes—through which external stimuli 

generate the sensory world we actually experience (1920: 1-9, 36-37). The account advanced by 

Hayek contains most of the key elements of the theoretical psychology set out in The Sensory 

Order. In particular: 

 

 Hayek argued that a satisfactory understanding of the origins of the sensory order 

required an account of the physiological ‘uptake’ processes whereby undifferentiated 

nerve impulses are converted into the sensory qualities we experience or—as Hayek 

termed them in the Beiträge—‘consciousness phenomena’ (1920: 1, 2).  

 The ‘uptake’ process, whereby nerve impulses are ‘incorporated into consciousness’ so as 

to produce the phenomenal world of the senses, centres on the operation of a 

physiological mechanism that consists of a ‘structural network’ of neurons (1920: 3-4, 

10, 23).  
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 This network has been formed through the creation of connections or ‘linkages’ between 

neurons that are activated together as a result of the stimuli received by the person over 

his/her lifetime (1920: 4-5, 7, 11-12). 

 As a result of the interconnections existing between neurons, the activation of one nerve 

by an external stimulus will in turn lead to the activation of a ‘resonance’ or ‘field of 

uptake’ of linked neurons (1920: 5-8, 29, 31, 34).
3
 This transmission of impulses from the 

nerve that is initially stimulated to its field of uptake is, according to Hayek, central to 

‘the process whereby the physiological elements in the brain are converted to attributes of 

consciousness’ (1920: 6). 

 The reason is that, for Hayek, different external stimuli appear differently to us if and 

only if they generate different uptakes or patterns of impulses within the central nervous 

system. It is in virtue of the identify of, or the differences between, the uptake fields or 

resonances set in train by external stimuli that those stimuli give rise to the same, or 

different, sensory qualities: ‘The excitement of a [nerve] … cell … produces a 

consciousness entity only by its insertion into the whole nexus by the linkages it acquires 

and that allow its uptake … The psychic content of an impulse depends not on the 

impulse as such but [on] how it resonates with other impulses, that is, on whatever field 

of uptake it has acquired … Insertion into the system or uptake may involve a greater or 

lesser degree of differentiation … [and it is] the degree of differentiation attained by 

specific impulses representing an external stimulus in the brain … [that] can be 

designated as sensations’ (1920: 15-16, 11).  

 

                                                           
3
 The terms ‘resonance’ or ‘field of uptake’ describe what in The Sensory Order Hayek would refer to as the ‘following’ of the initial nerve 

impulse (1952: 64; also see Hayek 1945: 16, paragraph 93). 
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In this way, Hayek achieves his goal in the Beiträge, namely that of showing how the 

phenomenal world we experience arises as a result of physiological processes that convert 

stimuli into sensory qualities (1920: 1). 

For Hayek, therefore, far from being attached in a one-to-one fashion with particular 

kinds of external stimuli, different types of sensory quality are a product of the internal structure 

or organisation of the nervous system and are therefore relational rather than atomistic in nature: 

‘From a physiological point of view, it is this system of relationships [between neurons] that 

constitutes consciousness … The primary phenomenon is the linkage of physiological elements, 

while all psychic phenomena stem from this linkage’ (Hayek: 1920: 10-11, 8).  

 

3.2 ‘Emergence’ in the Beiträge 

While Hayek does not use the term ‘emergence’ in the Beiträge, it is clear enough that his 

account is one that treats the capacity to generate the phenomenal world of the senses as being in 

effect an emergent property of the human nervous system. The ability to discriminate between 

stimuli and thereby to generate sensory qualities arises only when nerve fibres are arranged in 

such a way that some stimuli gave rise to different ‘resonances’ or ‘fields of uptake’. Hence the 

importance Hayek accords to the linkages or interrelations between nerve fibres in his account of 

the production of sensory qualities and their presentation to consciousness. As he puts it, it is 

‘[t]he totality of these linkages, which determines the quality of each impression and the reaction 

it evokes’ (Hayek 1920: 26). It follows that capacity to create the phenomenal world we 

experience in consciousness is an emergent property of the structured arrangement of neurons 

found in the human nervous system.  
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Hayek (1920: 6) elaborates on the relational—or, as it might be put, emergent—character 

of ‘the process whereby the physiological elements in the brain are converted to attributes of 

consciousness’ by noting that ‘the special character and significance of a given element for the 

functioning of the entire system are determined by many other elements, which are activated by 

this element and represent its functioning within the totality.’ Significantly, in considering this 

process, Hayek refers favourably to the work on Wilhelm Wundt on ‘assimilation’, that is on 

how the brain transforms and integrates perceptual information so as to create the consistent and 

meaningful patterns people actually perceive (1920: 6 n. 4; also see 1952: 150). This is an 

important reference for our present purposes because, as we shall see, Wundt’s theoretical 

approach was informed by the notion of emergence and it is arguably through Wundt’s work that 

Hayek first came to rely on that concept. 

It is worth noting at the that while the scholarly literature is clear about the way in which 

Hayek’s thought was shaped by Mach, as at least ostensibly the exponent of the position against 

which Hayek was arguing, far less attention has been devoted to other authors who might have 

affected Hayek’s new relational thinking in a positive way. Hayek himself does not give us much 

to go on,
4
 but—especially for the purposes of this paper’s attempt to understand the origins of 

Hayek’s reliance on the notion of emergence—some tentative conjectures can be made. These 

centre on Wundt’s influence on Hayek’s theoretical psychology.
5
  

                                                           
4
 As the historian of psychology Edwin Boring put it in his review of The Sensory Order, ‘I tear my hair out at [Hayek’s] lack of historical 

orientation in psychology. Even when he is right (and that, I should say, is most of the time), you wish he would do a reasonable share of the 

work in connecting up his thought with that of his predecessors. Physical theories of mind and consciousness, and relational theories, are not new, 
and one would like to be shown, not merely the content of Hayek’s mind, but his theory in the perspective of the history of scientific thought 

about these matters’ (Boring 1953: 183). 
5
 In the Preface to The Sensory Order, Hayek lists Wundt as one of the five main scholars whose work had having shaped his understanding of 

theoretical psychology when he was writing the Beiträge (1952: vi).   
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 Wundt was one of the founders of the discipline of psychology and established the first 

formal laboratory of experimental psychology.
6
 Like Hayek, Wundt rejected associationist 

psychology’s claim that people’s experiences can be reduced to atomistic sensations, arguing to 

the contrary that, ‘There are absolutely no psychological structures that can be characterised in 

their meaning or in the value of their contents as the sum of their elemental factors or as the mere 

mechanical results of their components’ (Wundt, quoted in Blumenthal 2001: 130). Wundt 

argued instead that the generation of sensory qualities involves a ‘creative synthesis’ such that 

our mental lives have properties that are qualitatively distinct, and unpredictable, from simple 

atomistic sensations and physical processes taking place in the brain:  

 

[W]herever we may look around in the vast domain of mental psychic phenomena in 

general, their most salient characteristic … is that the product arising from any 

number of elements is greater than the mere sum of the elements, that it is more than 

a product of the same kind as the elements ... and is really a new structure … which 

so far as its essential properties are concerned is not to be compared with the factors 

that cooperated in its production. We will call this peculiarity of psychic occurrence 

the principle of creative resultants. (Wundt, quoted in Wheeler 1928: 60-61; also see 

Wheeler 1928: 15) 

 

In this way, as Wundt put it, he came ‘to conceive of perception as an act of creative synthesis … 

I saw that the old theory of associationism is no longer tenable. It must be replaced by the notion 

of relational processes’ (Wundt, quoted by Blumenthal 2001: 130-31).  

                                                           
6
 More detailed accounts of Wundt’s thought, upon which the brief sketch provided in the main text draws, can be found in Blumenthal (2001) 

and Danziger (2001). 
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In developing his account of the role of ‘creative synthesis’ or—as he later terms it, ‘the 

principle of creative resultants’—in the generation of the sensory order, Wundt drew on Mill’s 

notion of chemical combination (that is, the idea that when two substances are combined, then a 

new substance can emerge that has different properties from those possessed by its constituent 

parts). Of course, as is well known, Mill’s ideas about chemical—as distinct from mechanical—

combination are one of the wellsprings of the notion of emergence. In drawing on Mill, 

therefore, Wundt is effectively developing an emergentist account of the mind. Indeed, it is not 

going too far to say that, for Wundt, the sensory qualities we experience are emergent properties 

of the neural activity taking place in people’s brains. In particular, apperception—the term that 

Wundt uses to denote the identification and grouping by the brain of sense data so that people 

obtain coherent interpretations of reality—is an emergent capacity of the structured array of 

neurons in the brain (Blumenthal 2001: 129-31; Danziger 2001: 78-79; also see Ash 1995: 60-

62). 

The fact that Wundt develops an emergentist account of consciousness is significant for 

our present purposes because Hayek draws on Wundt’s notion of ‘creative synthesis’ in the 

Beiträge. In a discussion of abstract and conceptual thought—or ‘generalised consciousness 

content’, as Hayek terms it—he writes as follows: 

 

The reason that the recognition of similarities or abstraction [between different 

impressions] is fraught with difficulties is because the consciousness quality of each 

individual element fails to explain how a constellation of elements (such as a Gestalt) 

can possess a completely new quality that differs from the sum of the individual 

impressions, a quality that may even belong to some other constellation which is 
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independent of these impressions. What gives rise to this creative synthesis (Wundt), 

which underlies abstraction? (Hayek 1920: 30.) 

 

The answer, Hayek concludes, lies once more in an appreciation of the importance of similarities 

or differences between the fields of uptake between impressions (1920: 31-32). In other words, 

for Hayek just as for Wundt, consciousness is the outcome of a ‘creative synthesis’ produced by 

the structured interaction of simple neural elements. And while the evidence could hardly be 

described as conclusive, Hayek’s references to Wundt do provide some grounds for thinking that 

it was from that author that the concept of emergence was imported, under the guise of the 

notions of ‘creative synthesis’ and of ‘assimilation’—into Hayek’s theoretical psychology.  

 

 

4. INFLUENCES ON HAYEK’S USE OF EMERGENCE PART II: GESTALT 

PSYCHOLOGY 

 

Hayek laid the Beiträge aside in September 1920 and did not revisit it for over twenty years 

(Caldwell 2004a: 137). He only returned to his student essay in the mid-1940s, motivated by a 

desire to find a justification for his own preferred subjectivist approach to economics in the face 

of claims, underpinned by behaviourist psychology and physicalist philosophy of mind, that 

references to subjective states of mind are unscientific and so unwarranted (Caldwell 2004b: 

246-48). 

In the course of working up his original paper for publication, Hayek began to catch up 

on some of the work carried out in the intervening years, most notably for our present purposes 



18 

 

by reading the work of the gestalt psychologists (Hayek 1952: v-vi). The significance of Hayek’s 

reading of gestalt psychology lay in how it helped him to explain with greater clarity and 

precision than hitherto the fact that the problem addressed by his theoretical work was nothing 

less than the age-old problem of the relationship between mind and body. What is especially 

significant for the purposes of the present paper, it will be argued below, is that the formulation 

of the mind-body problem developed by the gestalt psychologists, and assimilated by Hayek, is 

one that portrays the mind as an emergent property of the structured array of neurons found in 

the human brain. In drawing on gestalt psychology in order to conceptualise the relationship 

between mental and physical events, therefore, Hayek was developing his theoretical psychology 

in a way that encouraged him to conceptualise and express his ideas within an emergentist 

framework. 

  

4.1 Gestalt psychology: A summary 

Gestalt psychology originated in the second decade of the twentieth century, as a reaction to 

associationist psychological theories—prominent amongst them Mach’s—which claimed that 

mental experiences such as perceptions could be reduced to, and analysed solely in terms of, 

elementary atomistic sensations (Köhler 1947: 173).  The principal early developers, exponents 

and champions of gestalt psychology were Max Wertheimer, Wolfgang Köhler, and Kurt 

Koffka, while important precursors in late nineteenth century Germany included Wilhelm Wundt 

and Christian von Ehrenfehls (Smith 1988; Ash 1995; Uttal 2000: 54-56; De Vecchi 2003: 137-

41).  

The key premises of the gestalt school were twofold. First, the members of the gestalt 

school argued that the basic unit of perception is not an isolated, independent sensation but rather 
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a configuration or structured group of sensations—known as a gestalt—that is quite distinct 

from, and irreducible to, the sum of the experiences associated with each individual stimulus 

taken in isolation. According to the gestalt school, sets of stimuli act as ‘organised wholes’ in the 

sense that their impact on people’s perceptions depends upon their mutual relations. The ‘units of 

perception’ are wholes such as ‘squares’ or ‘triangles’, not simple sensory elements. On this 

view, rather than first perceiving isolated, atomistic sensations which they subsequently associate 

with each other to obtain the sensory world of experience, people simply perceive patterns, 

experiencing the world as consisting of structured wholes from the very outset (Bertalanffy 

1952: 189-92; cf. Hayek 1952: 13-14). The second key tenet of gestalt psychology is the claim 

that the process of organisation through which these wholes are formed does not inhere in the 

stimuli themselves but is instead the product of the organising capacity of the human nervous 

system. Things appear to us the way they do because of the way the human nervous system 

organises the stimuli so as to produce the sensory world—including the ‘wholes’ such as 

‘tables’—that we actually experience (Koffka 1935: 79-80, 99, 378-79; Köhler 1947: 67-69, 103, 

153-173, 177-78, 196-99, 236-37).  

 The conclusion that gestalt psychologists drew from these two premises is that the 

sensory qualities we experience at a particular moment are the result of the particular 

configurations—the particular patterns or ordered arrangements—of neural events that are 

exciting our nervous system at that time. Those gestalten are the product of the way in which the 

human nervous system organises stimuli into ‘wholes’. And the properties of those wholes—in 

particular, their capacity to give rise to certain kinds of sensory quality or mental experience—

are quite different from the properties of the individual stimuli taken in isolation. The existence 

of such a difference—between the properties of a whole and the properties of its individual parts 
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taken in isolation—is, of course, the hallmark of emergence. For gestalt psychologists, therefore, 

mental phenomena such as the sensory qualities we experience are emergent properties of the 

activity of the structured configuration of neurons in the human brain. Indeed, the term ‘gestalt’ 

means ‘organised whole’ or ‘structure' and refers to situations when the parts identified 

individually have different properties to the whole, so that the terms becomes almost 

synonymous with the notion of emergence (Köhler 1930: 144-48, 1947: 67-69, 160-69; Koffka 

1935: 144-48; also see Bertalanffy 1933: 50, 52, 1952: 189-92, Ash 1995: 171-73). 

 

4.2 Gestalt psychology’s influence on Hayek 

While the basic ideas expressed in The Sensory Order were developed in the early 1920s, and 

while Hayek declared that he did not appreciate the significance of the work of the gestalt school 

until after he had completed the Beiträge (1952: v-vi), Hayek also stated that gestalt psychology 

made an important contribution to the development of the final version of his book. In particular, 

Hayek reported that the ideas of the gestalt school enabled him to increase the clarity and 

precision with which he expressed the problem he was seeking to address in The Sensory Order:  

 

The [1920] paper ... contains the whole principle of the story I am now putting 

forward ... though I felt that I had found the answer to an important problem, I could 

not explain precisely what the problem was ... I feel that during those years I have 

learnt at least to state the nature of the problem I had been trying to answer. (Hayek 

1952: v) 
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More specifically, while by 1952 Hayek believed that he had been able to (a) state clearly and 

precisely the problem of the nature of mental phenomena and of their relation to physical events, 

(b) outline the general principles of a solution to that problem, and (c) derive some of the 

implications of that solution for epistemology and scientific methodology, it was only the second 

of these results that he had achieved in his 1920 paper (De Vecchi 2003: 140-41). 

In particular, as De Vecchi has argued in an interesting and important paper, the work of 

the gestalt school enabled Hayek to pin down the meaning of the terms ‘mind’ and ‘body’ and 

thus to clarify the nature of the entities whose relationship he was considering, thereby helping 

him to show how the mind-body problem could be formulated in such a way that his theoretical 

framework could fruitfully be brought to bear upon it (2003: 143-47). The reason is as follows. 

As noted above, gestalt psychologists like Köhler and Koffka began from the empirical finding 

that groups of physically different external stimuli can evoke the same sensory qualities, and so 

be perceived as alike, while groups of physically identical stimuli may be perceived differently, 

giving rise to dissimilar sensory qualities (Köhler 1947: 93-94; 120-21, 165). It follows that 

external events can be classified differently, depending on whether the criterion used is their 

effect upon each other or their impact upon an observer. In the first instance, they appear as 

physical events, whilst in the second they count as mental events. Herein lies perhaps the major 

contribution that the work of the gestalt psychologists made to the development of Hayek’s 

thinking between the Beiträge and The Sensory Order; their distinction between the two criteria 

by reference to which events can be classified, namely with regard to their effects upon each 

other or with respect to their impact on a human observer, enabled Hayek to pin down the 

meaning of the terms ‘body’ and ‘mind’: ‘body’, Hayek could then say, is any event ‘defined 

exclusively in terms of [its] relations’ with other events (1952: 174); while ‘mind’ is that 



22 

 

‘particular order or set of events taking place in some organism and in some manner related to 

but not identical with, the physical order of events in the environment’ (1952: 16, 19; also see pp. 

3-4, 14-16).  

Significantly, framing the relationship between the physical and the mental in this way 

immediately gives rise to the question of why the two frames of reference produce different 

classifications of events: 

 

The problem which the existence of mental phenomena raises is therefore how in a 

part of the physical order (namely an organism) a sub-system can be formed which in 

some sense (yet to be more fully defined) may be said to reflect some feature of the 

physical order as a whole, and which thereby enables the organism which contains 

such a partial reproduction of the environmental order to behave appropriately 

towards its surroundings. (Hayek 1952: 16) 

 

It is the task of theoretical psychology to explain how it came to be that the sensory or 

phenomenal order that each of us experiences differs from the physical order. And because it is 

the central nervous system that receives stimuli from the external world and transforms them into 

what we experience, it is there that any such investigation must begin. This is, of course, the 

question that—by the time he was working up his student manuscript into The Sensory Order—

Hayek realised was the one he was trying to answer. 

In this way, gestalt psychology helped Hayek to formulate more precisely than he could in 

1920 the problem to which his theoretical psychology offered the solution. As Hayek put it, 

‘Before we can successfully ask how two kinds of events are related to each other (or connected 
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with each other), we must have a clear conception of the distinct attributes by which they can be 

distinguished. The difficulty of any fruitful discussion of the mind-body problem consists largely 

in deciding what part of our knowledge can properly be described as knowledge of mental events 

as distinguished from our knowledge of physical events’ (1952: 1). As we have seen, it is this 

difficulty—of finding a principled way of defining, and distinguishing between, mental and 

physical events—to which gestalt psychology provided the solution. And it is because of the way 

in which gestalt psychology enabled him to clarify the nature of the problem that the theoretical 

principles he outlined in 1920 enabled him to address that Hayek was able to write in 1952 that 

the problem tackled in The Sensory Order was the one that falls under the ‘traditional heading ... 

of the “relation” between mind and body, or between mental and physical events’ (1952: 1).  

The question to which this naturally gives rise is, what is the nature of the “relation” 

between mind and body? How is that relation to be conceptualised? The answer, of course, is in 

terms of emergence. For, as we have seen, gestalt psychology suggests that our sensory 

experiences are the emergent product of the result of the particular configuration or ordered 

patterns of nerve firings that place in the our nervous systems. As Hayek stated in The Sensory 

Order, it is largely due to the work of the gestalt school that it has been realised that ‘in 

perception we do not merely add together given sensory elements, and that complex perceptions 

possess attributes which cannot be derived from the discernable attributes of the separate parts’ 

(1952: 76; emphasis added). This distinction between the attributes or properties of complex 

perceptions, on the one hand, and the attributes or properties of their parts, on the other, is a 

reference to emergence in all but name. In other words, according to Hayek, it is largely through 

the work of the gestalt school that the fact that perception is an emergent product of the operation 
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of our nervous system, so that sensory qualities can be understood only relationally, not 

atomistically, came to be appreciated.  

Hayek elaborates on this point, using his new definitions of ‘mental events’ and ‘physical 

events’ as follows:  

 

Our view agrees, of course, with associationism in the endeavour to trace all mental 

properties to connexions established by experience between certain elements. It 

differs from it by regarding the elements between which such connexions are 

established as not themselves mental in character but as material events which only 

through those connexions are arranged in a new order in which they obtain the 

special significance characteristic of mental events. (Hayek 1952: 151)  

 

By ‘an order of events,’ Hayek (1952: 46-47) means ‘something different from the properties of 

the individual events … An order involves elements plus certain relations between them.’ This is 

a topic to which we shall return in the next section of the paper. For the moment, it suffices to 

note that, for Hayek, the elements out of which mental events are arise are material events, 

namely nerve impulses, and it is only when those nerve firings take place within the structures 

formed by the ordered arrangement of neurons found in the human brain that ‘mental events’ 

arise. Those mental events, therefore, are emergent properties of the structured arrangement of 

neurons. 

Additional evidence in support of the interpretation advanced here is provided by the way 

that Hayek goes on to observe that gestalt psychologists refer to the process through which the 

human nervous system integrates the individual nerve firings into ‘wholes’ or ‘configurations’ so 
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as to give rise to the phenomenal world of sensory experience as the ‘organisation of the field’. 

More specifically, Hayek acknowledges that that it is ‘[a]s a result of the work of the gestalt 

school [that] the view has now become widely accepted that sensory qualities must not be 

regarded as atomic fact but should be conceived as determined by the “organization of the field”’ 

(1952: 77). Hayek describes the connection between his work and that of the gestalt school as 

follows: 

 

[T]he present approach may be regarded as an attempt to raise, with regard to all 

kinds of sensory experiences, the question which the gestalt school raised in 

connexion with the perception of configurations. And it seems to us, that in some 

respects at least, our theory may be regarded as a consistent development of the 

approach of the gestalt school. (Hayek 1952: 151; emphasis added) 

 

The remarks quoted above the importance of the ‘organization’ of the network of nerves through 

which impulses travel in the brain for the determination of the sensory world people experience, 

taken together with Hayek’s earlier reference to the existence of differences between the 

attributes or properties of complex perceptions and the attributes or properties of their individual 

parts, indicate that Hayek is relying here on the concept of emergence in all but name. And, as 

his description of his work as a ‘development of’ the work of the gestalt school suggests that the 

latter provided an important part of the foundations upon which Hayek built his theoretical 

edifice, in particular by encouraging and reinforcing Hayek’s use—albeit unchristened—of the 

notion of emergence. 
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 On the view outlined here, therefore, Hayek’s reading of the work of the gestalt 

psychologists further embedded the notion of emergence in his theoretical psychology, in 

particular by encouraging him to view the task of specifying the relationship between mental and 

physical events not only as the central problem to which his theory provided the solution but also 

as a relationship best conceived in terms of emergence. Mental events, Hayek came to believe, 

are emergent from the physical events occurring in the structured array of neurons found in the 

human nervous system. Alternatively put, mind is an emergent property of the physical 

structures found in the human brain. 

This is not, however, the end of the story of the inter-relationships between Hayek’s 

cognitive psychology and gestalt psychology. It will not have gone unnoticed that Hayek refers 

to his work as a development of the work of the gestalt school. The notion of ‘development’ is, of 

course, double-sided. As noted above, it implies that the ideas of the gestalt school helped to 

provide some of the building blocks of Hayek’s scheme of thought, most notably his definitions 

of ‘mind’ and ‘body’ and his account of the relation between the two as centring on the notion of 

emergence. In addition, however, the notion of development also suggests that Hayek believed 

that, by building on the ideas of the gestalt psychologists, he was also moving beyond, and 

surpassing, their work. As Hayek wrote: 

 

It may be suggested that the theory of the determination of the sensory qualities here 

developed gives this somewhat vague conception of the ‘organisation of the field’ a 

precise meaning; and, at the same time, that it takes this whole approach some steps 

further by making it clear, firstly, that the ‘organisation of the field’ is based on, and 

is in principle capable of explanation in terms of, causal connexions between 
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physiological impulses; and, secondly, that this organisation of the field is not 

additional to the qualities of any kind of atomic sensations … but that it is the 

structure of the field which determines the peculiar functional significance of the 

individual impulse, or group of impulses, which we know as their sensory qualities. 

(Hayek 1952: 77; also see Hayek [1969] 1978: 37-39) 

 

Hayek’s goal is to identify the causal mechanism through which the interaction of suitably 

structured neuronal parts give rise to the emergent capacity of the nervous system as a whole to 

generate sensory qualities. To paraphrase Donna Haraway’s comment on the biologist Ross 

Harrison—a member of the so-called organicist school of biology, to which we shall return in the 

next section—organisation and wholeness were for Hayek not answers to psychological 

questions; they were the psychological questions par excellence (Haraway 2004: 83, also see pp. 

105, 130; cf. Ash 1995: ix, 11). That is to say, the importance of organizing relations, and the 

existence of structural or emergent properties, should not simply be taken as given but rather 

should be explained through a causal analysis of how the elements in question interact with each 

other when they are related to each other in the appropriate way so as to give rise to the emergent 

property in question. 

Arguably, Hayek’s attempts to answer these questions by analysing the notions of 

‘organisation’ and ‘structure’, and therefore his understanding of the notion of emergence, were 

aided by his reading in the mid-to-late 1940s of the work of two prominent members of the so-

called organicist school of biology, namely the theoretical biologist and founder of systems 

theory Ludwig von Bertalanffy and the theoretical biologist and philosopher of biology James 

Woodger. Both men argued for an ‘organicist’ perspective that emphasised the importance the 
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importance for developing a satisfactory understanding of the biological world of adopting 

theoretical frameworks that do justice to processual change, internal (organising) relations, and 

structural (emergent) properties. As we shall discover, their influence on Hayek’s thinking can 

be seen most clearly in the development of his thinking about theoretical psychology between his 

1945 manuscript What is Mind? and the final version of The Sensory Order. 

 

 

5. INFLUENCES ON HAYEK’S USE OF EMERGENCE PART III: BERTALANFFY, 

WOODGER, ORGANICIST BIOLOGY, AND SYSTEMS THEORY 

 

5.1 Joseph Woodger, Ludwig von Bertalanffy and organicist biology: An outline 

Bertalanffy and Woodger were writing in the 1920s, at which time biology was in the thrall of 

the so-called mechanism-vitalism controversy. Inspired by classical physics, and by philosophers 

such as Descartes, the advocates of the mechanistic approach argued that biological systems 

were best understood by reducing them to their smallest constituent parts. On this view, biology 

would end up being nothing more than a branch of physics, with explanations of biological 

phenomena being couched in terms of the behaviour of isolated elementary physical particles. 

The flaw in such a reductionist perspective, Bertalanffy and Woodger argued, was that—as we 

shall elaborate below—it fails to do justice to the profound importance of the relations obtaining 

between those basic elements for a satisfactory understanding of complex biological phenomena. 

Vitalists contended that, far from being explicable in terms of isolated atomic causal processes, 

biological phenomena can only be understood if it is acknowledged that there exists some 

supernatural force, existing independently of the material world, that animates and gives life to 
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the biological world. The problem here, according to Bertalanffy and Woodger, is that while 

vitalism ‘recognises the character of organic order and wholeness’ of the biological world, it 

lacks the concepts—such as ‘organisation’ and ‘emergence’—required adequately to theorise 

those aspects of the natural world and so has little option but to attribute them to ‘a metaphysical 

or psychical factor’. As a result, ‘Vitalism means nothing less than a renunciation of a scientific 

explanation of biological data’ (Bertalanffy 1933: 46, 45) (Bertalanffy 1933: 28-32, 43-50, 177-

78, 188, 1952: 1-9; Woodger 1929: chapter 5, 275, 286-99). 

Bertalanffy and Woodger sought to transcend the terms of this debate by developing a 

conception of the biological world that, by emphasising the importance of the structural relations 

obtaining between the parts of an organism (and the attendant notions of emergent properties and 

levels of organisation), would avoid the shortcomings of the mechanistic approach without 

lapsing into metaphysical excesses of vitalism. This new perspective, distinct both from 

mechanism and also from vitalism, was known as organicism (Bertalanffy 1933: 46; also see 

Bertalanffy 1969: 89-90). The term ‘organicism’ was intended to highlight in particular the 

importance of organisation—that is, of the relations obtaining between the parts of an 

organism—and also (relatedly) of the relative autonomy of biology with respect to the physical 

and chemical sciences (Wheeler 1928: 53-74; Bertalanffy 1933: 8-10, 28-66, 1952: 9-54, 1969: 

12; Hammond 2003: 104-05, 111-15; Haraway 2004: 26-29, 33-63). 

On this view, the organisation or set of structural relations obtaining between the parts of 

an organism is critical for understanding the behaviour of complex biological phenomena 

(Bertalanffy 1950: 148). Reductionist approaches neglect or deny ‘the essential characteristic of 

living things as such – the arrangement or organization of materials and processes’ and, in 

particular, the way in which it is only when physio-chemical materials are organised so as to 
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form a particular structure that key properties of living organisms arise at all: ‘[I]n this sense,’ 

Bertalanffy (1933: 35) argued, using a phrase to which we shall return below, ‘life is more than a 

heap of physical and chemical processes and has its “own laws”.’ It follows that biological 

properties cannot be reduced to, or comprehended solely in terms of, aggregates of isolated 

physio-chemical processes. Rather, they are gestalten or system-level properties borne by the 

structured wholes that obtain when physio-chemical materials and processes are organised so 

that they stand in certain relations to one another. As Woodger put it, in a passage drawn from a 

section of his Biological Principles that—as we shall see—is referenced by Hayek in The 

Sensory Order, 

 

just as molecules … have different properties from their atoms, so do the organised 

parts of the organism … have characteristic properties which can only be discovered 

by studying such parts [of the organism] themselves, not only by studying their 

constituent molecules ... There is a hierarchy of composing parts or relata in a 

hierarchy of organising relations. These relations and relata can only be studied at 

their own levels … and not simply in terms of the lower levels … [so that with each 

new level] new types of regularity or law have come into being. (Woodger 1929: 

287-88, 293, 316.) 

 

For both Woodger and Bertalanffy, then, organisation is a hallmark of living systems. On this 

view, biological organisms consist of a nested hierarchy of organised parts or systems, with 

smaller systems existing within the context of larger ones in a ladder of levels of organisation 

from the atomic to the molecular to the cellular to—ultimately—the organismic, each with its 
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own distinctive and irreducible properties (Woodger 1929: 283-99, 310-17; Bertalanffy 1933: 8-

10, 51-53, 1952: 181). 

 In the late 1930s and 1940s, Bertalanffy extended this emphasis on the importance of the 

relational organisation of phenomena into ‘wholes’ exhibiting emergent properties from the 

biological to the physical, psychological and social realms. His goal was to develop a trans-

disciplinary framework—couched in terms of concepts such as ‘organisation’, ‘level’, and 

‘emergence’—that was applicable to all phenomena of organised complexity, independent of 

their substance or spatio-temporal sphere of existence. Bertalanffy termed his framework, 

general system theory. System theory adopts a holistic approach that—in contrast to the 

reductionism inspired by classical mechanics—emphasises (i) the explanatory significance of the 

relations that obtain between the elements or parts of physical, biological, and social systems for 

our understanding of the latter’s properties and behaviour, (ii) the way in which, based upon their 

emergent properties, systems interact with their environment, leading to continual evolution, and 

(iii) the epistemological independence (‘autonomy’) of the different disciplines (Bertalanffy 

1950: 164-65, 1969: 34; Hammond 2003: 103-41).  

 

5.2 Influence on Hayek 

There are three pieces of evidence which suggest that the organicist biologists influenced 

Hayek’s use of the notion of emergence. The first reference to their work comes in the second 

section of chapter 2 of The Sensory Order, in a section where Hayek is discussing the kind of 

explanation of the working of the mind that he is trying to develop. In a series of four paragraphs 

(2.27-2.30), Hayek elaborates on the nature of this explanation of the sensory qualities people 

experience by referring to the notion of emergence in all but name (Hayek 1952: 46-47). It is 
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worth noting at the outset that the material contained in the four paragraphs in question cannot be 

found in an earlier manuscript version of The Sensory Order, namely What is Mind? (Hayek 

1945). It appears, therefore, that Hayek added the material on emergence and structural 

properties between drafting What is Mind? in 1945 and completing the final manuscript of The 

Sensory Order in 1952. Given that, as well shall see, he references sections of the work 

Bertalanffy and Woodger where they explicitly discuss the concept of emergence, it seems 

reasonable to suppose that their addition came as a result of his reading their work.  

The first of the four paragraphs begins as follows: 

 

The apparent paradox that certain relations between non-mental events should turn 

them into mental events resolves itself as soon as we accept the definition of the 

mind as a peculiar order. (Hayek 1952: 46.)  

 

This sentence refers, of course, to the way in which the clarification of the meaning of the terms 

‘mind’ and ‘body’ by the gestalt psychologists had made it possible for Hayek to see how the 

mind-body problem can be appropriately formulated and, therefore, assimilated to and dealt with 

by his theoretical psychology. Hayek elaborates on how this can be done by alluding to the 

notion of emergence:  

 

Any individual neural event may have physical properties which are similar or 

different from other such events if investigated in isolation. But, irrespective of the 

properties which those events will possess by themselves, they will possess others 

solely as a result of their position in the order of inter-connected neural events … 
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[A]n order of events is something different from the properties of the individual 

events … [T]he peculiar properties of the elementary neural events which are the 

terms of the mental order have nothing to do with that order itself. What we have 

called physical properties of those events are those properties which will appear if 

they are placed in a variety of experimental relations to different other kinds of event. 

The mental properties are those which they possess only as a part of the particular 

structure and which may be largely independent of the former … That a particular 

order of events or objects is something different from all the individual events taken 

separately is the significant fact behind the endless and unprofitable talk about “the 

whole being greater than the mere sum of its parts”. Of course an order does not arise 

from the parts being thrown together in a heap, and one arrangement of a given set of 

parts may constitute something different from another arrangement of the same set of 

parts. An order involves elements plus certain relations between them, and the same 

order or structure may be formed by any elements capable of entering into the same 

relations with each other … [I]t is only when we understand how the elements are 

related to each other that the talk about the whole being more than the parts becomes 

more than an empty phrase. All that theoretical biology has in this respect to say on 

the significance of structural properties as distinct from the properties of the 

elements, and about the significance of “organization”, is directly applicable to our 

problem. (Hayek 1952: 46-47) 

 

In a footnote appended immediately after the reference to “organization”, Hayek refers to a 

section of Woodger’s Biological Principles where various issues pertaining to emergence are 
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discussed, such as the distinction between aggregates (heaps) and organised wholes, the 

existence of hierarchies of organised entities, and the fact that the entities situated at each level 

of the hierarchy possess properties distinct from those of their lower-level constituent parts 

(1929: 273-310). In the same footnote, Hayek also refers to the German version of Bertalanffy’s 

Problems of Life (1952), in which Bertalanffy uses the notion of emergent properties, and its 

correlates such as ‘levels of organisation’, to clarify various issues in theoretical biology and 

gestalt psychology. The bibliography of The Sensory Order also indicates that Hayek read some 

of Bertalanffy’s other writings, mostly notably his 1950 British Journal for the Philosophy of 

Science paper on systems theory, where Bertalanffy discusses structural or emergent properties 

and levels of organisation in terms that closely resemble those used by Hayek, suggesting again 

that Hayek’s reading of Bertalanffy—as well as of Woodger—enabled him to develop the ideas 

about relational orders, and their differences with aggregates or ‘heaps’, expressed in paragraph 

2.27-2.30 of The Sensory Order (Bertalanffy 1950; Hayek 1952: 195).
7
 

It is also worth considering Hayek’s remark at the end of the passage quoted in the main 

text that, ‘it is only when we understand how the elements are related to each other that the talk 

about the whole being more than the parts becomes more than an empty phrase.’ This arguably 

reflects the view of organicists such as Bertalanffy that the importance of organizing relations, 

and the existence of structural properties, should not simply be taken as given but rather should 

be explained by examining how the elements in question interact with each other when they are 

related in the relevant way (rather than by referring to new substances or non-material life-giving 

forces and thereby lapsing into vitalism). As Bertalanffy put it in the 1950 article referenced by 

Hayek, ‘The central position of the concept of “wholeness” in biology, psychology, sociology 

                                                           
7
 Correspondence between Bertalanffy and Hayek indicates that Hayek read the German version of Bertalanffy’s 1952 book in 1947, and that 

Bertalanffy read and commented on the manuscript of The Sensory Order in 1950 (Box 12, folder 4.) (also see Hayek 1952: viii-ix). 
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and other sciences is generally acknowledged. What is meant by this concept is indicated by 

expressions such as “system”, “organism”, “interaction”, “the whole is more than the sum of its 

parts” and the like. However, these concepts have often been misused, and they are of a vague 

and somewhat mystical character’ (1950: 142). Bertalanffy sees his task as that of clarifying, and 

making more precise, the meaning of such terms, and it is perhaps not too much to suggest that 

Hayek’s remarks about the need to clarify the meaning of phrases such as ‘the whole is greater 

than the sum of its parts’ were informed by Bertalanffy’s views on the matter. In contrast to 

vitalists, therefore, organicists like Bertalanffy—and, as we shall see below, Hayek—argued that 

structural properties can be analysed using scientific methods. Bertalanffy goes on to contrast 

organised wholes exhibiting emergent properties with aggregates or, as he terms them, ‘heaps’: 

‘We may define summativity by saying that a complex can be built up, step by step, by putting 

together the first separate elements; conversely, the characteristics of the complex can be 

analysed completely into those of the separate elements. This is true for those complexes which 

we may call “heaps”, such as a heap of bricks or odds and ends, or for mechanical forces, acting 

according to the parallelogram of forces. It does not apply to those systems which we call 

Gestalten in German’ (1950: 147). Again, it seems likely that the reference to ‘heaps’ in Hayek 

reflects his reading of passages such as this. Hayek’s references to Bertalanffy’s writings, along 

with the similarities in the substantive points made and in the terminology used to express them, 

again suggests that Bertalanffy’s work—along with that of Woodger—helped to shape Hayek’s 

developing thoughts about the importance of (issues connected with) emergence. 

The fact that the four paragraphs in which Hayek develops these ideas were added to the 

manuscript of The Sensory Order only after the initial draft of What is Mind? was written, taken 

together with the fact that the works by Bertalanffy and Woodger referenced by Hayek contain 
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accounts of the very concepts and ideas—in particular the notions of internal relations, 

organisation, structural properties, and hierarchical levels—that Hayek himself discusses in the 

passages, often using similar terminology to Bertalanffy, makes it plausible to conclude that it is 

from these authors that Hayek acquired the ideas in question. The fact that these four paragraphs 

contain the first explicit references in Hayek’s writings to the notion of structural properties, and 

to the possibility that organised wholes may be greater than the sum of their parts, coupled with 

the references to the (clearly, highly congenial) work of Bertalanffy and Woodger on those 

topics, suggest that reading those authors enabled Hayek significantly to develop his own 

understanding of emergence (as involving structural properties, organised parts, etc). 

Further support for this interpretation is provided by a remark that Hayek made in 1968, 

at the Alpbach symposium. The latter was a multi-disciplinary group of scholars who shared the 

goal of remedying ‘the insufficient emancipation of the life sciences from the mechanistic 

concepts of nineteenth century physics, and the resulting crudely reductionist philosophy’ 

(Koestler 1969: 2). The members of the group aimed to do so by exploring the potential of the 

organismic paradigm, with its emphasis on organization, emergence, and the hierarchical 

ordering of the natural and social worlds, in a variety of different disciplinary contexts. The 

symposium is principally of interest for our present purposes because, in the discussion that 

followed one seminar presentation, the question of the meaning and usefulness of the term, ‘the 

whole is greater than the sum of its parts’ was raised. Hayek contributed to the debate by making 

the following remark: ‘Do you remember the Woodger discussion on this problem of parts and 

wholes[?] I thought he gave a perfectly satisfactory explanation’ (in Koestler and Smythies [eds.] 

1969: 43). This comment clearly implies that Hayek accepted Woodger’s account of part-whole 
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relations, which was of course couched in terms of emergence (Haraway 2004: 4-5, 131-33, 15-

16, 38, 183-84). 

The third piece of evidence in support of the claim that Hayek’s views on emergence 

were shaped by the organicist biologists lies in the way that Hayek postulates a layered ontology, 

based on ‘levels of organization’, closely akin to that postulated by Bertalanffy and Woodger. 

For Woodger and Bertalanffy, this hierarchical order ranges from microphysical particles 

through molecules and cells to multi-cellular organisms up to and including supra-individual 

units of life (Woodger 1929: 287-88, 293; Bertalanffy 1952: 23-54, 147-54, 172). Hayek’s 

commitment to a layered ontology can be found in his view that complex systems are 

hierarchical, with one level of emergent entities constituting the building blocks for the next. 

More specifically, teaching notes that Hayek produced for a seminar class on ‘Scientific Method 

and the Study of Society’, held at the University of Chicago in late 1952, included a chart listing 

phenomena at different ‘levels of organisation’—the very title of chapter 2 of Bertalanffy’s 

Problems of Life (1952: 23)
8
—ranging from the gene to the cell to individuals to society, along 

with the corresponding fields of study (genetics, physiology, etc.) (Hayek archive, Box 63 

folders 13 and 14; Caldwell 2004: 298-99).
9
 The distinction between these different levels of 

organisation and, in particular, the fact that each is allocated its own field of study—rather than it 

being claimed that higher-level entities can be reduced to the lower-level ones—is, of course, 

central to Bertalanffy and Woodger’s ideas and lends further support to the view that Hayek’s 

views on emergence were shaped by their work. 

                                                           
8
 Letters in the Hayek Archive at the Hoover institution indicate that Hayek read, and commented on, the German version of Bertalanffy’s 

Problems of Life (Bertalanffy 1952) in 1947. It is from reading this book that Hayek most probably came across the work of Woodger. 
9
 The chart and the reading list for the seminar can be found in the Hayek Archive (Box 63, folders 13 and 14 respectively). Hayek included 

Woodger’s 1929 book, Biological Principles, on the reading list for the seminar.   
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 It appears, therefore, that in the mid-to-late 1940s, Hayek read the works of Bertalanffy 

and Woodger and, through doing so, was able to develop his appreciation of how the 

arrangement of certain parts or elements so as to form a particular relational order can give rise 

to structural properties that are quite distinct from the properties of those elements taken in 

isolation. Quite literally, this is ‘emergence’ in all but name.  

 

 

6. CONCLUSION 

 

This paper has sought to trace the origins of the concept of emergence in the work of Friedrich 

Hayek, most especially in Hayek’s writings on theoretical psychology. It has been argued that 

there are three main sources whereby Hayek became acquainted with, and refined his 

understanding of, the various aspects of the notion of emergence and through which that concept 

came to shape his theoretical psychology. The first was the work of the German psychologist 

Wilhelm Wundt, whose notion of ‘creative synthesis’ was an influence on Hayek’s 1920 student 

paper on theoretical psychology. More specifically, Wundt’s writings on assimilation and 

‘creative synthesis’ helped Hayek to articulate his insight that the similarities and differences in 

the sensory qualities people perceive are the result of similarities and differences in the overall 

pattern of nerve firings which external stimuli generate in the structured array of neurons found 

in the human brain. 

The second conduit via which Hayek developed his appreciation of emergence was the 

work of the gestalt psychologists, the study of whose writings helped Hayek to increase the 

clarity and precision with which he formulated the nature of the problem he was addressing 
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when he returned to theoretical psychology in the 1940s. In particular, by enabling him to pin 

down the meaning of ‘mental’ and ‘physical’ events, gestalt psychology enabled Hayek to 

explain more clearly than he had hitherto managed how the theory he had begun to develop as a 

student in 1920 provided a solution to the age-old problem of how to conceptualise the 

relationship between mind and body. The solution, Hayek came to believe, was one in which the 

relationship between the mind and the body was to be conceptualised in terms of emergence, 

with mind being understood, not as a distinct substance, but rather as an emergent property of the 

physical structures found in the human brain. 

Third, and finally, Hayek’s reading of the work of the organicist biologists Joseph 

Woodger and Ludwig von Bertalanffy made it possible for him to develop further the 

emergentist account of the mind-body relationship advanced by the gestalt psychologists, in 

particular by enabling him to clarify their concept of the ‘organization of the field’. In particular, 

the writings of Bertalanffy and Woodger on ‘organization’, on the difference between ‘heaps’ or 

‘aggregates’ and relationally-organised ‘wholes’, on ‘systems’, and on ‘structural properties’, 

enabled Hayek to refine his account of the mind by helping him to conceptualise the difference 

between mental and physical orders, and the properties thereof, as being one of emergence. And 

by providing him with the conceptual tools required to unpack and elaborate on the nature and 

significance of ‘emergence’, so that invoking the idea of structural or emergent properties 

becomes a genuinely scientific claim rather than an ‘empty phrase’, the work of Woodger and 

Bertalanffy further contributed to Hayek’s understanding of, and reliance on, the notion of 

emergence. 

It is perhaps unsurprising, given the lack of explicit uses of the term ‘emergence’ in 

Hayek’s writings, that the emergentist themes in Hayek’s theoretical psychology have eluded 
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many commentators, both early and more recent in vintage. Three examples will be mentioned 

here. First, in a review of The Sensory Order, the historian of psychology Edwin Boring pointed 

out what he thought was an inconsistency in Hayek’s argument, namely that, ‘all through this 

discussion Hayek talks like a mind-body dualist and yet presently insists that he is not’ (Boring 

1953: 183). The point, of course, is that Hayek is a property dualist, not a substance dualist: 

when he ‘talks like a mind-body dualist’, it is property dualism—that is, the idea that structural 

arrangements of neurons possess distinctive emergent properties not possessed by individual 

nerve fibres—he is affirming; and when he ‘insists that he is not [a dualist]’, it is substance 

dualism—that is, the idea that there is a distinctive mental ‘stuff’ of which the mind is 

composed—he is disavowing. Contrary to Boring, therefore, there is no contradiction or 

inconsistency in Hayek’s position. However, the fact that Hayek’s property dualism is grounded 

in an emergentist account of the mind that he leaves largely implicit is, of course, one reason 

why commentators such as Boring found it so hard to recognise. Second, and more recently, De 

Vecchi has argued that ‘Hayek must confine himself to rejecting the dualism between mind and 

body but only from an ontological point of view … [and not] on the gnoseological level, that is, 

the level of the “scientific explanation” of the events (Hayek 1952, 4, 173, 179)’ (De Vecchi 

2003: 146). Again, the point is that while Hayek does reject the substance version of ontological 

dualism, an appreciation of the importance of emergence in his thinking makes it possible to see 

that he does retain a commitment to another form of ontological dualism, namely property 

dualism. And is it this property dualism that underwrites at least in part his anti-reductionism 

(that is, his determination to retain the mental terminology of ‘beliefs’, ‘desires’ and ‘purposes’ 

in his ‘scientific explanation’ of human action). Third, and finally, Birner describes Hayek’s 

theoretical psychology as an example of ‘physicalist reductionism’ and goes on to argue that, 
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‘What is perhaps most surprising of all about Hayek’s psychology in the wider sense of the 

word, that is, comprising his solution to the mind-body problem, is that in the end it undermines 

his entire system of thought, except, perhaps, for his economics, which did not undergo its 

influence. On further analysis, Hayek’s physicalist reductionism turns out to be a straightjacket 

that leaves no room for any active and creative role of man’ (1999: 50, 78). The analysis of 

Hayek’s cognitive psychology presented in this paper suggests that Birner is mistaken and that 

there is no contradiction between his emergence-based solution to the mind-body problem and 

his wider social and economic theory. For if Hayek’s account is one in which the relationship 

between mind and body is best thought of in terms of the notion of emergence, then one can 

think of the causal powers of human mind—including not only its capacity to generate the 

phenomenal world of sensory experience but also its ability to imbue events with subjective 

meaning and to initiate novel courses of action—as emergent properties of the structured array of 

neurons found in the human brain and, therefore, as being quite compatible with Hayek’s 

cognitive psychology (Lewis 2012: 372, 2014). 

 In this way, therefore, the current paper helps not only to identify the sources of a concept 

that is central to Hayek’s account of the mind, but also to correct some common misconceptions 

about the consistency of Hayek’s theoretical psychology, both internally and with respect to his 

broader social theory. 
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