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This study might be termed an ‘applied metaphysics’. It revitalises the relevance of 
the ideas of Henri Bergson (1859-1941) for current and ongoing developments 
in three fields of the exact sciences: : (a) physics in relation to the abstract and 
the concrete, (b) biology (notably emerging research trajectories in synthetic 
biology) in relation to concepts of life and (c) the neurosciences in relation to 
the technical nature of human identity. These three areas are discussed in relation 
to the concepts of time, life and memory. On this basis, the author elaborates 
an understanding of technology as a living process that is intrinsically bound 
up with the human condition, thus outlining a philosophy of technology for 
the Anthropocene. 
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Preface 
 
When invited to contribute a chapter to a book that aimed to revitalise a 
number of neglected French philosophers of science, the name of Henri 
Bergson was the first to come to mind. In a sense, this amounted to not more 
than an intuition, but in hindsight there was a specific reason why I was 
tempted to pursue his ideas.  

As a philosopher, I was involved in various projects funded by the 
European Commission on science in society. This work involved the ethical 
issues carried along by scientific research, as well as its regulation, its policy 
and ultimately its goals, yields and deficits. These projects focused on topics 
such as genomics and health, genetics and agriculture, nanotechnology and 
industry, biotechnology and international trade etc.. My contribution mainly 
involved critical discourse on agency and prenatal diagnosis, naturalness and 
genetic modification, distribution of wealth and international trade, or 
neuroimaging and human consciousness. I arrived to such contexts of work 
through my first dissertation, in the health sciences (Reconstructing the Self; 
Problems of Choice and Fate in the Eugenics Debate 2009). The thesis, whilst relevant 
for its context, did not do justice to my focus in philosophy. Whilst dealing 
with the age old problem of personal identity from a health sciences 
perspectives, the philosophical part basically amounted to a comment within 
ongoing discussions in medical ethics, but without the foundational elements 
also needed for that field. And although I still work in interdisciplinary 
contexts, I felt that something remained unfinished; that I had not been able 
to find my own vocabulary. As a result, I could not sufficiently give back to 
those scientists, policy makers and others what I was indebted to them in their 
collaborations with me as a philosopher.  

I had more or less avoided studying Bergson before. I was reluctant to 
devote so much time to one thinker. As a philosopher, I work at a Faculty of 
Science, and here, in depth philosophical studies are usually not considered a 
key priority. Gradually, however, I became aware of the fact that Bergson’s 
thoughts on time, life and memory were highly relevant for philosophical 
discussions concerning scientific developments emerging today. I became 
increasingly enthused by the richness and subtlety of Bergson’s thought. In a 
sense, I finally found the vocabulary I had been looking for.  

I stumbled upon several authoritative publications that already covered the 
relevance of Bergson for science. But I found none that focus on the fields 
that I had been involved in during my work for the abovementioned 
European projects on science in society. At first glance, many of these 
European projects may seem very “applied” and “policy oriented”. Yet, on 
closer inspection, they raise urgent philosophical or even metaphysical 
questions. In spite of the applied nature of such projects, they fostered my 
attempts to create dialogues across scientific cultures, domains and traditions, 
also given the need for collaboration in defining the boundary between vision 
and propaganda, and the value of reflection in arenas that seem more inclined 
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to settle for mere argumentation. The study extended beyond the limitations 
initially defined, and I therefore realised that it would be impossible to fit my 
perspective on Bergson in one book chapter. And as such, the study you have 
in front of you is the result of an accidental study that went ‘rogue’. It does 
not aim to produce an author study of Bergson in the traditional meaning. If 
it would have held that ambition, the emphasis would have been on discussing 
his works in the light of past and present authoritative interpretations and 
adding some novel insights to the field. This does not mean that the following 
chapters naively ignore previous and present studies of Bergson’s oeuvre. It 
merely means that the emphasis lies on crossing the bridge between the 
traditional oeuvre of an author study and more recent interdisciplinary 
research strategies. This does however mean that not every expert reader will 
be satisfied: for the one, one chapter would have deserved a book on its own 
right, if related to a broader set of authors; for the other such attention to 
discursive detail would have hampered understanding the points made for 
their field of interest. This study was written to accommodate both, running 
the risk not to satisfy either. This is however to the reader to decide.  
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Part I: Introducing Bergson 

 
 

Berkeley was unable to account for the success of 
physics, and, whereas Descartes had set up the 
mathematical relations between phenomena as their 
very essence, he was obliged to regard the mathematical 
order of the universe as a mere accident. So the 
Kantian criticism became necessary, to show the reason 
of this mathematical order and to give back to our 
physics a solid foundation – a task in which, however, 
it succeeded only by limiting the range and value of our 
senses and of our understanding. The criticism of Kant, 
on this point at least, would have been unnecessary 
[…] if philosophy had been content to leave matter 
half way between the place to which Descartes had 
driven it and that to which Berkeley drew it back – to 
leave it, in fact, where it is seen by common sense. 

– Bergson, Matter and Memory 
(introduction to the 1911 English translation). 

 
Though his work became somewhat marginalised after the 1940s, Henri 
Bergson (1859–1941) was one of the most widely read philosophers of his 
time. He was the second child of seven and had a Polish father and British 
mother. His father, Michal Bergson (1820–1898) was a composer; his mother, 
Katherine Levison (1834–1928) was the daughter of a Yorkshire doctor, and 
of English and Irish descent. Henri Bergson grew up in both France and 
England. In 1891 he married Louise Neuburger, a cousin of Marcel Proust. 
Proust’s In Search of Lost Time (French: À la recherche du temps perdu (1913–1927)) 
was inspired by Bergson’s ideas on memory.  

The popularity of Bergson’s ideas was in part triggered by the position he 
took with regard to the tension between science, metaphysics and religion. 
The ‘disenchantment of the worldview’ (a term coined by sociologist Max 
Weber (1864–1920) to describe the effects of modern science on society) met 
with quite some resistance around the turn of the century. Western societies 
were concerned over the impact science appeared to have on existing notions 
about the origin of life, the existence of the soul and the nature of the universe. 
Established conventions seemed to be under threat by insights emerging in 
biology, medicine, psychology, chemistry and physics. Scientific progress 
radically affected the implicit metaphysical, theological and political views 
current at the time.  

The European public was seeking for answers to questions concerning the 
soul and the nature of life. The impact of Darwin’s The Origin of Species was 
immense, and led to a polarisation regarding topics such as the origin of life, 
evolution theory, religion, the ideals of scientific positivism and the emergence 
of spiritualism: on the one hand, there was public enthusiasm concerning the 
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promises of scientific knowledge and technological progress, on the other 
hand, many were critical of the dehumanising effects of these developments. 
The historicist tradition in philosophy that was established by Georg Wilhelm 
Friedrich Hegel (1770–1831) informed an active opposition to these 
developments. At the end of the century this opposition was supported by 
thinkers such as Wilhelm Dilthey (1833–1911) while also Friedrich Nietzsche 
(1844–1900) should be mentioned here – specifically because of his 
endorsement of irrationalism. Fitting in that historical niche, Bergson’s 
writings drew much attention.  

In the midst of his lifetime Bergson was held in high regard, not only as a 
philosopher but also as a public celebrity. Not only his philosophical writings 
resounded with the Zeitgeist of the 1910s, he also received broad acclaim as a 
political figure. Bergson played an important role in 1917, when French Prime 
Minister Aristide Briand, being aware of the philosopher’s reputation of self– 
critical integrity, asked Bergson to try and convince United States President 
Woodrow Wilson to join the war effort. And after the war, Bergson was asked 
to negotiate between the different parties that needed to broker peace; his 
views on arms control were ahead of his time and he preferred diplomatic 
solutions over war, although some (e.g. Albert Einstein) considered his 
diplomatic role after the First World War as flawed. 

Bergson was a Frenchman of Polish-Ashkenazi and English-Irish-
Ashkenazi descent who spent his childhood in London. In an age when 
nation-states had come to be seen as natural entities, this background lent him 
an aura of supranational neutrality. In 1922, he was appointed president of the 
International Commission for Intellectual Cooperation, the organisation that 
was the precursor to UNESCO. Bergson won the Nobel Prize for literature 
in 1927 in recognition of ‘his rich and vitalising ideas and the brilliant skill with 
which they have been presented’1. And although this might lead some to 
believe that his work should be identified with literature and poetry, he was 
also acutely aware of the state of the art in the sciences of his age. 

Bergson’s oeuvre spanned a wide range of fields and topics, including the 
most basic questions in philosophy and science: the nature of life, the nature 
of time and the nature of consciousness. But in spite of the strong 
involvement of his philosophy with debates concerning the sciences of his 
age, he was largely forgotten as a philosopher of science after his death. An 
important reason for this collective amnesia lies in the reception of the debate 
between him and Albert Einstein. 

On April 4th 1922 the Société française de philosophie organised a meeting of 
minds between Einstein and Bergson. Bergson’s views on time seemed to 
conflict not only with the concept of time as it existed in classical physics but 
also with the views on time Einstein had elaborated in his theories of relativity. 
Einstein’s theory of general relativity became widely accepted and as a result, 
Bergson’s views on physics have mostly been regarded as flawed, in scientific 

 
1 Award ceremony speech. NobelPrize.org. Nobel Prize Outreach AB 2022. Thu. 31 Mar 
2022.  
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and philosophical circles alike. But whether Bergson indeed did not accept the 
basic strands of Einstein’s scientific views can be contested, Whilst Bergson 
discussed Einstein’s theory elaborately, Einstein only responded with a brief 
commentary on Bergson’s point of view, stating that the time of the 
philosophers did not exist (Canales 2015, pp. 5). To his mind, there was only 
the (objective) time of physics, and besides that the subjective experience of 
time, which he regarded as merely psychological in nature. After the debate, 
Bergson published  
Duration and Simultaneity (French: ‘Durée et simultaneité’ (1922)) a study on 
which he had already been working, which elucidated his viewpoints on time 
and on Einstein’s relativity. In the years after 1922 the consensus view was 
that Bergson lacked sufficient understanding of the basic mathematical 
principles underlying the general theory of relativity, and more generally, that 
philosophy should be regarded as irrelevant for exact scientific thought. This 
is confirmed by the authoritative study on the debate by Jimena Canales 
published in 2015, The Physicist and the Philosopher (Canales 2015). According to 
Canales, the theoretical opposition between Bergson and Einstein was to 
evolve into a schism between the exact sciences and the humanities. The 
fundamental misunderstanding between both domains has continued up till 
this day. Only on the level of the foundation of both fields can the gap be 
crossed. This study aims to contribute to the navigation of that crossing.  

The main part of this study is devoted to three domains of science: physics, 
the life sciences and neuroscience. Although quite different domains, they 
reveal similar epistemological departure points, are governed by similar 
discussions and assumptions, and as such, they demonstrate similar theoretical 
tendencies. I will use the lens of Bergson’s philosophy to address 
contemporary theoretical debates in these three science domains. The 
discussion of physics forms an introduction to the discussion of the life 
sciences, and the discussion of the life sciences forms an introduction for the 
discussion of the neurosciences. All three provide conceptual building blocks 
for a philosophical diagnosis of contemporary, technology-mediated society.  

My reading of Bergson has been inspired by authors such as Vladimir 
Jankélévitch, Milič Čapek, and to a lesser extent Gilles Deleuze and Maurice 
Merleau-Ponty. And I also take the work of more recent experts on his works, 
such as Keith Ansell-Pearson, Jimena Canales, Heath Massey, John Mullarkey, 
Florence Caeymaex. Other authors I refer to, like the Dutch philosophers Jan 
Bor or Hein van Dongen, are not well known in the international arena, but 
have provided interpretations and comments on Bergson’s work that are too 
lucid and relevant to dismiss.  

Apart from these thinkers, this study also heavily leans on past and current 
authors who write about the history and theory of their own scientific domain; 
notably experts from the three domains mentioned, including Albert Einstein 
(obviously), David Hilbert, Lee Smolin, David Bohm, Léon Nicolas Brillouin, 
Erwin Schrödinger, James Watson and Francis Crick, Ilya Prigogine, George 
Church, etc..  
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Next to the above, the third part of this study, which focuses on the 
interrelation between nature, technology, society and the human being, would 
not have been possible without the work of a wide variety of past and current 
philosophers like Pierre Teilhard de Chardin, Michel Serres, George 
Canguilhem, Peter Sloterdijk, Bernard Stiegler, Catharine Malabou, and Claire 
Colebrook.  

Positioning Bergson in the wider scope of modern Western philosophy is 
not an easy task. Philosophy tends to treat Bergson as a somewhat 
idiosyncratic thinker, standing apart from established tradition. This tendency 
however appears to be the result of the relative unfamiliarity of the 
international philosophical world with 19th century French philosophers such 
as Maine de Biran (1766-1824), Félix Ravaisson (1813-1900), Jules Lachelier 
(1832-1918) and Émile Boutroux (1845-1921). Their ideas exerted a strong 
influence on Bergson’s intellectual and philosophical development (Sinclair 
2020). Bergson’s earlier ideas were specifically indebted to Boutroux, who was 
a pupil of the physicist Hermann von Helmholtz (1821–1894). Boutroux was 
a philosopher of science who took an anti-materialist position. All of these 
philosophers are associated with the spiritualist2 school of French philosophy. 
This school aimed to revalue that which precedes rational predicate-subject 
language3: spirit, habituation, the unconscious, intuition, etc..  

But reference to their work does not make it easier to position Bergson 
within the broader philosophical traditions of his time. His empiricist position 
can be likened only to that of his friend William James (1942-1910). Whilst 
many analytic philosophers position him at the heart of continental 
philosophy, there are quite some arguments to place him outside of both 
analytic and ‘continental’ philosophy. But without Bergson, either notion 
might no longer have existed in the first place. The term ‘continental 
philosophy’ is a problematic misnomer. It currently describes an amalgam of 
rather unrelated philosophical traditions, notably originating in Germany and 
France, presenting the divide analytic/continental as a universal fact in 
philosophy. The term ‘continental’ was pejorative. It stems from the British 
reception of German philosophy (Mullarkey 2010), specifically from early 
Victorian England’s reception of Hegelian dialectics (Vrahimis 2011) and 
Schelling’s idealist philosophy. The poet Samuel Taylor Coleridge was inspired 
by German Idealism (Schelling’s and Hegel’s work specifically). But adherents 
to Jeremy Bentham’s ideas disliked such foreign influences (Vrahimis 2011). 
Coleridge’s ‘exotic’ adherence to Hegel was dismissed by them as a continental 
sympathy. John Stuart Mill was the first one to use the term ‘continental 
philosophy’ to refer to the Coleridgeans. In spite of Immanuel Kant’s Prussian 
origins, the Benthamites treated his ideas respectfully, whilst Schelling’s 
German Idealism and Hegel’s dialectics came to be seen as a problematical 
tradition. The world might have forgotten about this divide, had it not been 
for Bertrand Russell’s dislike of Bergson’s philosophy, terming it continental 

 
2 Not to be confused with spiritism.  
3 The intellect, the symbolical order. 



13 
 

in nature, and now, most European and American students in philosophy take 
the notions of ‘analytic’ and ‘continental’ as universally given historic 
traditions. In recent years, the term ‘continental’ came to be appropriated by 
French and German philosophers as nom de guerre to create a ‘reverse 
discourse’ (Foucault 1980 [1976]).  

Bergson himself never described his ideas as ‘continental’. Bergson 
referred to himself as a dualist and adhered to a form of teleology, but 
essentially, he does not fit in the standard of either. He was neither an idealist 
nor a materialist. And although highly critical of the notion of intellect, and 
although he criticised rationalism, it would do him injustice to call his work 
irrationalist. This makes it difficult to determine the colour of Bergson’s 
philosophy. To better determine the position of Bergson, I will discuss 
Bergson’s process approach to philosophy. In the next sections, will introduce 
several key ingredients of Bergson’s oeuvre such as process thinking, 
immediate concreteness, duration and vital impulse. Subsequently, I will give 
an outline of this thesis, its point of departure and its intentions.  
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Chapter 1: Philosophical orientation, process thought and 
the problem of concepts 

 
One might say that Western philosophy took off with a collision between 
Parmenides, who adhered to a static conception of the world, and Heraclitus, 
whose emphasised dynamic processes of continuous change. If it comes to 
positioning Bergson, we could argue that he aimed to retrieve a dynamic 
understanding of the world, in the footstep of Heraclitus, but under 
contemporary conditions.  

Parmenides adhered to a static conception of the world and defended the 
view that the world is one substance, and this substance is eternal and 
unchangeable. In this view, our belief in change and plurality is a deception 
and a product of sense perception. The world in itself is one. It is fixed. 
Heraclitus took a fully opposite position, claiming that everything is constantly 
changing, and opposites constantly coagulate and disperse again. He viewed 
the world as a series of converging and diverging processes. The profile of 
both modes of thinking can still be found in modern science. One instance 
one might mention: the static view in classical mechanics and the dynamical 
view in the theory of evolution. The view concerning two opposite positions 
that persist from pre-Socratic Greek philosophy onwards might also be 
expressed in terms of their relation to time: the conception that everything is 
static versus the opposite conception that everything is in flux.  

Of course, there are major differences between ‘Plato versus Aristotle’ and 
‘Parmenides versus Heraclitus’, but some parallels may legitimately be drawn 
through history. Martin Heidegger referred to this duality when drawing a 
parallel between Bergson’s position and Heraclitus, and Einstein’s position 
and Parmenides’s. Karl Popper perceived of a similar link, as did Bertrand 
Russell (Canales 2015, pp. 145 and further)4.  

Bergson sided with the dynamical mode of thinking, arguing like Heraclitus 
that everything is constantly changing, and in a constant state of becoming. 
His philosophy is a philosophy of change, a process philosophy. As such, it 
might be likened to certain aspects of Taoism in Chinese philosophy. In Tao, 
everything is also considered from the point of view of constant renewal. 
Taoism also considers attempts of analytic thinking to reduce reality by 
subdivision in its constituent parts, as limited. And Taoism also claims that the 
absence of thought is a precondition for freedom, rather perceiving of thought 
– identified with the first tense singular – as a condition of agency. Free will 
and determinism are equally useless points of view for a Taoist, since they 

 
4 The divide might also be associated with the German idealist tradition in comparison with 
the British empiricist tradition: the abstract versus the concrete; the realist interpretation of 
symbols and concepts versus the nominalist conception of these; the intuitive versus the 
rational; the poetically Gaelic versus the square Teutonic. But tempting as it is, this of course 
amounts to an overly naive Romantic reductionism of thought and culture to national 
tradition and language. 
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presume some kind of impossible outer perspective, and the same counts for 
Bergson (as will be discussed in Chap. 6). And thus, it should not be surprising 
that a central line in the philosophical writings of Bergson was his persistent 
criticism of mechanistic determinism – the worldview that emerged during the 
scientific revolution in the seventeenth and eighteenth centuries, resulting in a 
watchmaker’s view of the world. This watchmaker’s view was the dominant 
position in classical science (of which Isaac Newton’s (1642–1727) theories 
are the most well-known example), but became increasingly complemented 
and perhaps even eclipsed, also in science, with a view that embraces process 
and organic evolution. 

The philosophy of science aims to define proper ways of reasoning and 
correct forms of argumentation. The field focuses on the definition of norms 
for verification – and later falsification – of hypotheses, as well as norms for 
the proper ways to conduct empirical research, draw argued conclusions and 
thus ways to further the expansion of knowledge. Scientific practice itself 
however often follows different paths. Experiments do not merely fulfil the 
need for methodological confirmation of hypotheses. They are in the first 
place demonstrations, comparable to theatrical performances (Toonders et al. 
2016). This role is necessary, since novelty is often discouraged by the social 
contexts of established expertise: renewal often proves to occur only with the 
pension age of a mentor generation rather than with the success of a creative 
new approach to the subject matter at hand. Still, ‘premature’ paradigm 
changes do occur, and they could be furthered by investigating the 
presuppositions that are implicit to specific fields of research and their 
established theoretical expertise. This in itself is an important legitimation for 
the existence of the philosophy of science. In this vein, the focus of this book 
lies on explaining the relevance of Bergson’s ideas not in the first place for 
philosophy, but especially for science. To this aim, it gives an account of the 
dialogue between Bergson and the scientists of his age and applies the insights 
gathered to diagnose contemporary discourse in science and technology. 

For science, events necessitate framing in a wider context of comparable 
instances. It is only by observing clusters of phenomena – repeatable and 
comparable – that predictions become possible. The interpretations of 
scientific observations are therefore based on repeatable phenomena, 
mediated by assumptions and conventions. There is an implicit metaphysics at 
work here, for according to the scientific method, natural events are repetitive 
rather than unique, a claim that precedes empirical experience, rather than 
following from it. Such hidden metaphysical claims entail important 
consequences for the research fields in question and the insights they produce. 

Ontological claims predetermine interpretations and conclusions. Some of 
these form the very backbone of science: the principle of causality; the 
separation between subject and object; the conviction that organic and 
inorganic entities5 are fundamentally speaking of the same nature etc. Some 

 
5 Here defined as living and non-living, not as in (bio)chemistry where there are of course 
also nonliving organic molecules and structures. 
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further examples include the notion of time as fourth geometrical dimension, 
the view that living organisms function like machines, or the brain-centred 
view of the mind (‘we are our brain’).  

According to Bergson, science should not try to purge itself from 
metaphysics Metaphysical perspectives are always and inevitably included in 
scientific research practices. Scientific research always emerges against a 
backdrop of a priori metaphysical conventions, assumptions and convictions, 
even if we do not always recognise them as such. Implicit metaphysical 
assumptions cannot be removed, and thus, it would be more beneficial to the 
quality of scientific knowledge to articulate such assumptions in order to better 
discuss and question their nature, function and impact. Interpretation on the 
basis of preconception will always be needed to make sense of the data 
generated. But if unchecked and unrecognised, such conditioning risks being 
presented as an objective conclusion that was generated by observations, 
rather than forming an a priori frame of interpretation for these observations. 
In other words: a priori is too often mistaken for a posteriori. The 
metaphysical positions that shape the conventions of science, and generate the 
concepts used in science need to be adapted to experience (Blanco-Pérez 
2018). They should not shape experience. Metaphysics should therefore not 
be left merely to the philosopher: critical articulation of hidden assumptions 
should always also be a scientist’s responsibility. But before running ahead of 
things, we will need to determine what we mean by the term ‘metaphysics’, 
and what type of metaphysics Bergson adheres to. 

Bergson’s position in metaphysics might be further clarified by relating it 
to the problem of the universals, a theoretical struggle in the late Middle Ages. 
Most philosophers revisit the problem of the universals only reluctantly. Also 
Bergson only refers to the problem of the universals once (in Matter and 
Memory (Bergson 1988 [1896], pp. 202–212). Still, it is – as Bergson biographer 
Milič Čapek’s elaborate discussion of the issue (1978) illustrates – important 
for understanding his work and his critical stance towards the symbolical 
(language, semiotics etc.).  

The debate on universals concerns the reality status of concepts versus the 
reality status of real things. For this study, in specific part II, the problem of 
the universals is relevant since at times, theoretical science is not sufficiently 
aware of the status of its own conceptual contents, as Bergson argues. And 
this was to become one of the driving forces of the controversies between 
Bergson and Einstein. 

In the debate on the universals, conceptual realists, who believed concepts 
had a reality outside of human existence, were pitted against nominalists, who 
adhered to the position that concepts only exist in name, in language: realists, 
building onto the works of Plato, took the position that reality has an inherent 
structure that is ultimately intelligible. Although some descriptions may not 
yet be correct nor complete, eventually we will be able to uncover such 
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structures, and as such ‘carve nature at its joints’.62 Nominalists, building onto 
the works of Aristotle, believed that universal forms are merely concepts: they 
do not have a real or autonomous status. Reality is pluriform, and indivisible. 
It cannot be cut at the joints. And names are merely names, they are not 
realities in themselves. 

Stat rosa pristina nomine, nomina nuda tenemus. This sentence translates as ‘the 
rose of old remains only in its name; we merely possess naked names’, or more 
literally: ‘the pure [pristina] rose [rosa] stands/persists [stat] in name [nomine], 
we have/are left with [tenemus] the naked [nuda] names [nomina]’. This adage 
was composed by the Benedictine priest Bernard of Cluny, in his De Contemptu 
Mundi (Cluny 1906 [twelfth century]). In this work he criticised a church in 
Rome that has sunk to become Rome in name only. It is also the last sentence 
of Umberto Eco’s well-known novel The Name of the Rose (1980). The rose in 
Bernard of Cluny’s adage was a core metaphor in the problem of the 
universals. Dealing with the problem of the relation between universal forms 
and particular things, its main issue was that although we might have concepts, 
they do not necessarily refer to reality in its pluralistic nature. Bernard’s adage 
is one of the most elegant summaries of the ‘problem of words and things’, 
which in metaphysics has never been truly solved. Looking at the nature of 
things, philosophers assumed two positions for generations: either it was 
assumed that forms, in the Platonic sense, were decisive for the emergence of 
individual things, or it was assumed, from an Aristotelian perspective, that our 
knowledge is based on individual specific properties or relations (Brougham 
1993). 

The struggle over concepts was a clash between realists, prioritising 
concepts and forms as attributable to reality, and nominalists, prioritising the 
unknowable existence of individual things, and regarding concepts as arbitrary 
and relative to us. Aristotle rejected the idea that names are derived from 
things: “‘Man’, and indeed every general predicate, signifies not an individual, 
but some quality, or quantity or relation, or something of that sort” (Aristotle 
1984). Nominalists agreed with Aristotle that Plato’s forms do not have an 
independent existence. Thus names are nothing but our categorisation of 
individual things in their actualised existence. Nominalism is another term for 
conceptual formalism: concepts are merely a form of understanding the world, 
they do not relate to something real in nature. They are part of our way of 
referring to the world, they do not require being part of that world. 

The example of the rose is often taken to explain the issue: what’s in a 
name? A rose will smell as sweet, regardless of our labels. The most famous 
reference to the rose, a covert pun on the dilemma, can be found in Romeo 
and Juliet. To cite Shakespeare’s Juliet in an allusion to the debate, the question 
is: “Would a rose smell as sweet if called by another name”. For the conceptual 
realist, the rose, the real thing, can be captured by its form, its name, at least, 
if correctly phrased. For the nominalist, any individual rose would smell sweet 

 
6 Plato: Phaedrus 265d-266a. For an English translation see Nehamas and Woodruff 
(1995). 
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apart from the names we attribute to it. In the words of Romeo’s later 
response: “What’s in a name? That which we call a rose, by any other word 
would smell as sweet.” Romeo and Juliet are obviously well versed in 
nominalism. But for the realist, it is the form that decides whether the rose 
smells as sweet as it does. So, if it had been up to those of a Platonic, 
conceptual realist, persuasion, Romeo and Juliet would have had to remain 
enemies, since Montegues and Capulets remain defined by their universal 
form – their belonging to the categories of their respective families. 

But, speaking from a realist point of view, these labels cannot be dismissed 
with as merely hollow instruments of sophistry. Our representations are in 
themselves part of this indivisible world. They are directly connected to the 
material world, in terms of their relation to instruments, tools, discursive 
practices, and artefacts. The medieval debate on universals persisted, albeit in 
a somewhat different guise, in the modern distinction between rationalism and 
empiricism. These two schools of thought would converge in the modern 
scientific method. 

Whenever the debate of the universals seems to go silent it has the 
tendency to pop up in a different guise. One such guise is the linguistic turn 
in philosophy, that occurred from the 1930s to the 1970s. The linguistic turn 
was spurred by the idea that our experience of the world is always mediated 
by the language we use, and thus our perception of the world is always 
determined by language. Such determination however, combined with the 
arbitrary shape signs have taken, also implies that we cannot look past the 
horizon of language, since our ways of thinking are restricted to its arbitrary 
shapes.  

The linguistic turn implied an ever-growing focus on the structure of 
language, and the way in which this structure is all-decisive to notions of 
validity. In its later phases, language came to be considered fully self-
referential. In this regard, this later phase, often loosely referred to as 
‘postmodernism’7 can actually can be regarded as a resurgence of nominalism. 
Conceptual realism, or conceptualism, in its medieval meaning, did influence 
some proponents of the rationalist tradition in philosophy in prioritising 
concepts, forms and self-derivable arguments over concrete things. As such, 
rationalism stood against empiricism in prioritising the sensory experience of 
concrete things over concepts and a priori reason. And in a sense, this struggle 
persisted, since science still sometimes is guilty of, paraphrasing William 
James, ‘the trick of turning names into things’ (James 1975 [1907). But there 
is a trick involved in the study of names as things as well. As nominalism 
became overly involved in the structures of concepts, so too, the linguistic 
turn that came to dominate post WW II western philosophy entangled itself 
in the structures of language. As the early twentieth century Indian poet and 
writer Rabindranath Tagore phrased it in his book Sadhana: “The men who 

 
7 Whilst the term ‘postmodernism’ originated in architecture, to designate an ironic and 
pluralistic approach to style, it came to designate a series of movements, schools and ideas 
ranging from art to philosophy, from literature to sociology. 
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are cursed with the gift of the literal mind are the unfortunate ones who are 
always busy with the nets and neglect the fishing” (Tagore 1915, p. 72). And 
as such, the postmodern fisher king remains overly preoccupied with the idea 
that concepts are real, and the real is merely concept. In that case, philosophy 
should be about words only, not about things. 

Bergson’s philosophy is not a form of nominalism, but it did not adhere 
to the principles of realism either. Bergson’s view was that nominalism, 
prioritising individual things, cannot avoid being reduced to conceptualism. It 
cannot avoid creating classes, or genera, and presupposing that these are realist 
in nature. At the same time, conceptualism, prioritising classes over individual 
things, and taking these classes to be real, cannot avoid being reduced to 
nominalism, since it needs presuppose individual things. As Bergson stated: 
“The first [conceptualism] composes the genus by an enumeration; the second 
[nominalism] disengages it by an analysis” (Bergson 1988 (1896), p. 205). And 
as such both conceptualism (the realists) and nominalism rely on what Čapek 
refers to as ‘atomistic sensualism’ – the position taken by David Hume in 
which thought is reduced to a kaleidoscopic mosaic of ‘sensory elements’ 
(Čapek 1971). 

The problem with atomistic sensualism is that it fails to acknowledge the 
living continuity that exists in our inner experience (Buford and Oliver 2002). 
The opposition between nominalism and realism inevitably leads to such a 
view. The point Bergson tried to make was that thought is a dynamic process 
rather than a static series of mental images. It exists somewhere within the 
spectrum that lies between that which would be only word, or that would only 
be an individual sensory impression. Bergson opted for neither a prioritisation 
of individual things over forms, nor a prioritisation of forms over individual 
things. He opted out of the acknowledgement of an atomism of things as well 
as an atomism of mental impressions. His ‘vitalism’ allows for a position that 
is neither nominalist nor realist. But as such, his work reopens a debate which 
the modern scientific method allegedly solved. 

Bergson himself did not write much about the battle of the universals. Still, 
Čapek took his frugal remarks on the matter as the starting point of his 
discussion of Bergson’s philosophy, notably because of Bergson’s intuitionist 
conviction that we can never ‘know’ the individual and unique nature of a 
thing and can only intuit it. The problem of the universals is relevant here for 
several reasons: the exact sciences often use models to study certain aspects 
of the phenomena they are interested in. But in some cases, the status of these 
models is forgotten: thus, atom models became realities, outlining the 
structure of the smallest unit of the universe, clock time became real time, and 
neural networks became the mind. But models should be regarded as 
conceptual instruments, as tools rather than as truths. Here, the battle of the 
universals persists, in a lack of acknowledgment of the distinction between the 
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real and the symbolic. Its relevance is that we should be cautioned against 
mistaking the abstract and the conceptual for the concrete.8 

For Bergson, science and metaphysics designate separate (although 
interacting) activities of the mind. Bergson insists on a difference between 
conceptual thought and intuition. Science makes use of conceptual thought. 
It is the instrument through which it generates knowledge about matter. 
Metaphysics makes use of intuition, to be able to know ‘spirit’ (Bergson 1912 
[1903]), Sfara 2015). There are thinkers who discuss knowledge in terms of 
objectivity and rationality (Leibniz, Comte, Poincaré) and philosophers who 
discuss knowledge in terms of subjectivity, intuition, and sensory experience 
(Nietzsche, Sartre, Merleau-Ponty). Kantian philosophy attempted to wed the 
two, and whilst Bergson might be fitted within the second category, his aim 
was to show how subjective experience and intuition formed a necessary 
complement, rather than an alternative, to the rational intellect. And reasoning 
from both, Bergson’s opposition between matter and spirit might remind us 
of Platonic distinction between the real and the ideal, or the Cartesian 
distinction between the substance of matter and the substance of mind. But 
we should avoid such an interpretation of Bergson’s metaphysical views. Spirit 
holds a different meaning in his oeuvre than either the ideal or thought. He 
describes the distinction between spirit and matter as temporal in nature, 
rather than in conceptual (real/ ideal) or substantial (two substances) terms. 
To put it in Bergson’s terminology: I have an intuitive access to the temporal 
nature of direct, non-mediated experience. This access connects me to a 
continuity of diverse and multiple durations. If I put in the right effort, to refer 
to the afore-quoted passage from An Introduction to Metaphysics (see preface) I 
can follow this direct experience either to spirit or to matter (Bergson 2007 
[1923], p. 187). Here, Bergson comes eerily close to a Cartesian point of view, 
and indeed, he ultimately does consider himself a dualist – but, as we will see 
– of a different kind than the one arising from a superficial interpretation of 
Descartes ideas. 

I might refer to my approach in this chapter as a form of ‘applied 
metaphysics’: an application of rather abstract notions from metaphysics to 
contemporary debates in science. In the next chapter, I will describe more in 
depth the three interrelated motifs that I drew from Bergson’s oeuvre to 
inform the further discussions in this study: immediate concreteness, vital 
impulse and duration. They all relate to a dynamic and fluid worldview, as 
opposed to a static and analytic one. The concepts are interwoven and reoccur 
throughout the writings of Bergson. The three motifs all treat the following 
question: how is ‘discrete individuality’ possible whilst direct experience is 
always in flux, indiscrete, and holistic? The main point of this reflective and 
reflexive exercise is to use them as notions for a concretisation of Bergson’s 
philosophy for contemporary science, first through science and subsequently 
through a discussion of technology, in relation to the self-creative, or 

 
8 Another process philosopher, Alfred North Whitehead, coined this figure of speech in 
reference to his definition of the fallacy of misplaced concreteness. 
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autopoietic nature (Maturana & Varela 1991 [1979]) of human evolution and 
its impact on global ecosystems.  

Bergson’s oeuvre consists of writings on a broad spectrum of issues. He 
addressed notions of evolution, time, instinct, intuition and reason, he 
developed a theory on the origins of morality and religion, a theory on 
aesthetics, a metaphysics, a theory on laughter and wrote a tractate on free 
will. He provided for a critical analysis of psychology, a criticism of 
consumerism and a he wrote a work on mysticism. Bergson defined 
metaphysics as the attempt to, in Ansell-Pearson’s words, think beyond the 
“acquired and sedimented habits of the human mind” (Ansell-Pearson 2018, 
Kindle edition). According to Bergson, these habitual ways of thinking tend 
to be influenced by mechanistic and spatial conceptions of the world. 
Essentially, the view on the world as spatial and geometrical is metaphysical 
in nature, but it is under– articulated in its influence, steering certain cognitive 
automatisms, in science and in daily life alike. 

About the enormity of Spinoza’s work, Bergson once wrote: “One might 
say that all philosophers have two philosophies, their own and that of 
Spinoza” 9  (Bergson 1927a, b). Still, Bergson was critical of Spinoza’s 
geometrical ordering of the world. He rejected mechanistic determinism, 
whilst ultimately, Spinoza’s philosophy remains determinist. According to 
Ansell-Pearson (2018), Bergson believed that “Spinozism is an attempt to 
make the mystery of existence, such as why minds and bodies exist, vanish 
and instead of making actual observations of nature the philosopher advances 
a logical system in which at the base of everything that exists is a self-positing 
being dwelling in eternity.” (Kindle edition).  

To illustrate Bergson’s opposition to mechanistic thought, one might refer 
to the principle involved in the assumption of the (ir)reversibility of the arrow 
of time. Within physics, it is assumed that although time itself is like a 
geometrical category (either taken as linear and absolute or as relative), 
processes that take place in time might be reversed in such a way that, with a 
randomly chosen beginning-state and end-state, if one reverses the forces 
responsible for going from beginning to end, one will have a state that is 
identical to the initial state. Often, the metaphor of a game of snooker, or, 
better even, billiards is taken to illustrate this point: the cue hits a specific point 
on the ball with a certain force and direction; the ball rolls until it stops. The 
cue again hits ball, with the same force, but now hitting the opposite side of 
the ball, and lo and behold: the ball will wind up at its original position. Now, 
disturbing elements of this process come from outside the ideal cue and ball. 
The felt of the table or the top of the cue may be slightly irregular, the 
temperature may vary, even the moon plays a role. But as far as classic 
mechanics is concerned, these variances are merely disturbances of what 
ultimately remain universally valid and inescapable laws that govern the 
universe. 

 
9 In an often quoted letter to Léon Brunschvicg: “Tout philosophe a deux philosophies: la 
sienne et celle de Spinoza.” 
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Bergson saw reality as something that constantly renews itself. He refused 
to take the Spinozist position that these ‘renewals’ are predetermined by earlier 
states. In contrast with Spinoza’s account, he did not embrace the idea that 
these changes were manifest through a mechanism that equated future states 
with past states. He succeeded in offering an alternative that at the same time 
safeguards our notion of human freedom by a rethinking of time. This 
necessitated a prioritisation of process over substance and possibility over 
actuality. I will explain Bergson’s process approach to metaphysics in the next 
chapter, at the hand of three central philosophical notions: immediacy, vital 
impulse and duration.  
 
As broad and eclectic as Bergson’s publications may seem, they all bear a 
relation to three central philosophical notions: (a) the possibility of immediate 
experience of how the world is concretely given (French: ‘données 
immédiates’), (b) the concept of vital impulse, or impetus (French: ‘élan vital’) 
and (c) duration (French: ‘durée’), as distinct from clock time. On the basis of 
these three notions, Bergson developed a process metaphysics. All three are 
strongly intertwined and all three relate to the three science domains discussed 
in the ensuing chapters: physics, the life sciences and neuroscience. I will 
discuss these notions in the ensuing chapters, ultimately narrowing down on 
the nature of technology and on the role of these domains in currently 
emerging technologies. For those who are less inclined to theoretical 
philosophy but still picked up this study: some basic understanding of these 
three concepts is necessary to follow the vocabulary and the reasoning in the 
ensuing chapters. 
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Chapter 2: Three keys 

 
Although the oeuvre of Henri Bergson addresses a broad range of interesting 
topics,10 the three core motifs of duration (durée), vital impulse7 (élan vital) and 
immediate concreteness to frame this book’s interpretation and application of 
Bergson’s philosophy:.11 Here I opt for this alternative approach because my 
three motifs are directly related to the three scientific domains that will be 
addressed in this book – physics, the life sciences and the neurosciences. These 
widely differing fields of expertise share a common denominator in their 
decisive impact on our self– understanding and our understanding of our place 
in the world. They remain at the core of contemporary debates on the impact 
of science on society: they present themselves with an opportunity to see how 
science might contribute to a diagnosis of the human condition. It is for this 
reason that this book is written. 

Immediate concreteness lends itself best for discussing neuropsychology and 
neuroscience – memory would narrow down the scope of the debate (in spite 
of the title of this study) – while vital impulse12 allows me to discuss the life 
sciences and duration to discuss physics. These links are not exclusive, however: 
the concept of duration for instance not only applies to physics, but to life and 
memory as well. And the concept of vital impulse might be applicable to 
epistemological complexity in science: scientific knowledge systems, after all, 
are also often understood in terms of an evolution of systemic knowledge 
spheres. Similarly, the issues related to immediate experience, are relevant for 
both epistemological and neuroscientific explanations of perception. This 

book focuses on three 
knowledge areas that 
are treated in both their 
history and their 
current state of the art. 
It diverges from the 
tripartite division 
suggested by Gilles 

Deleuze, who, in his reading of Bergson, suggested a focus on time, on life 
and on the virtual. 

 
There is another reason to take the three concepts as leading concepts for a 
book. They offer a discursive alternative for a philosophy of science that 

 
10 Gilles Deleuze (1991 [1966]) focused on a slightly different tripartite 
division: the motifs of duration, vital impulse and memory. And some 
possibilities might include Bergson’s discussion of creativity or imagination. 
11 In this chapter I will discuss these in reversed order since this better enables me to discuss 
them in relation to Bergson’s thought. In the chapters of Part II however, the above 
prioritisation remains intact, although, as shown in the figure here, they are interrelated. 
12 Sometimes also translated as ‘vital impetus’ 

Image 1: The interrelation between concepts and science domains 
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continues to be haunted by René Descartes’s dualistic worldview. They create 
a vocabulary that supersedes binary opposites between ‘me’ and ‘it’, ‘we’ and 
‘all other organisms’, ‘here’ and ‘the rest of the universe’ – a vocabulary that 
inevitably leads back to dualist Cartesian metaphysics. This dualism is, 
according to Bergson, in his introduction to Matter and Memory, “though 
suggested by the immediate verdict of consciousness and adopted by common 
sense, to be held, in small honour among philosophers” (Bergson 1911 [1907], 
p. xii). The dualist position is, however, in many cases unavoidable, specifically 
where knowledge systems need to take it as a precondition of knowledge as 
such, but its limitations should remain articulate enough to remain alert to 
possible bias. 

Vital impulse is duration (Bor 1990). They are two sides of the same ‘thing’. 
And they might even be aligned to immediate experience. And indeed, it is 
tempting to conflate the three concepts of immediate concreteness, vital impulse and 
duration and subsume them under the heading of ‘fluidity’: the ever-changing 
ever-evolving dynamics. This conflation would then cover how ‘things’13 in 
reality constantly reveal themselves in processes of convergence and 
individuation. But I am reluctant to do so: first of all because these three 
interrelated concepts allow me to critically assess the three scientific domains 
mentioned above (neuropsychology, life sciences and physics). Nonetheless, 
in the course of the analysis I will point out that these three concepts are 
indeed interrelated, as basic ingredients of Bergson’s process philosophy, for 
all three concepts convey the idea of continuous change, although they unwind 
this notion of change in diverging directions. 

As mentioned, Bergson’s notion of immediate experience is, as radical 
empiricism for William James, at the core of his philosophy (Bor 1990). This 
is an exceptional view for a philosophy of science, because most philosophers 
of science agree that, in general, immediate experience, preceding even 
introspection, is not a reliable starting point for scientific research. Rather, 
science aims to produce and analyse phenomena in the controlled artificial 
setting of the laboratory, which demands not a focus on uniqueness but on 
patterns and similarities that can be generalised. As Bergson wrote in Creative 
Evolution “in dealing with things science is concerned only with the aspect of 
repetition” (Bergson 1911 [1907], p. 45). Conducting an experiment basically 
means: repeating a particular event as often as possible under various 

 
13 Put in inverted commas here, since ‘things’ appear to refer to a definition of objects 
(stones, trunks, utensils without known functions), separate and outside of time and 
processes. But although the word ‘thing’ might indeed have such connotations, the word 
originally referred to something opposite to these connotations. It meant “what is under 
consideration”, meant ‘meeting, assembly, council, discussion’ (e.g. as it persists in the name 
for the Icelandic parliament: the Alþingi, or Althing. Only later it came to mean “entity, 
being, matter”. The original word stem might have referred to ‘appointed time’, since the 
root –“t(h)in – is taken to mean ‘stretch’, and is supposed to have gradually come to refer 
to a stretch of time, for a meeting or assembly”. Bergson’s philosophy thus seems to follow 
the opposite path from the etymological evolution of the word thing (he went from 
substance to duration rather than from duration to substance). 
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controlled conditions, on the basis of a hypothesis; comparing the results; 
recognising similarities; generalising these in temporarily valid laws. Although 
not all unique phenomena are excluded from the scientific gaze (for instance, 
the origin of the universe) such single events are broken down by scientists 
into various aspects which are partially repeatable, allow for comparison, 
scientific analysis etc.. In this regard, unique events cannot be studied from a 
scientific point of view. Thus “[a]nything that is irreducible and irreversible in 
the successive moments of a history eludes science” (Bergson 1911 [1907], p. 
45). Essentially, each event is unique, but not all their features are. 
 
2.1 Immediate concreteness 
Immediate concreteness, or Immediacy is central to Bergson’s doctoral thesis Time 
and Free Will (2001 [1889]). The French title Essai sur les données immédiates de la 
conscience shows what underlies these notions of time and free will: direct 
experience, without mediation by concepts, conventions, or even the way in 
which the nature of our sensory apparatus frames experience. The latter might 
sound strange, but their nature is something that we can only assess a 
posteriori, it is not given in the direct data of consciousness. The notion of 
immediacy shows a reluctance to accept one of Immanuel Kant’s basic 
premises: that the world of things as it exists upon itself (das Ding an sich) is 
beyond our experiential horizon. Bergson was thirty at the time, and his thesis 
already set the stage for the other works that he was to publish. 

Immediate experience cannot be an ‘immediate experience’ ‘by’ someone 
‘of’ something. After all, it would be pointless to discuss such immediacy in 
terms of the separation of subject and object, since such separation would 
make immediacy as such impossible. Immediate experience precedes the 
definition of either subjecthood or objecthood. This also explains why 
Bergson is associated with oriental philosophy (as mentioned, Taoism in 
specific), why he was critical of the rationalist approaches of the 
enlightenment, and why language remained an issue throughout his oeuvre.  

If one focuses on the notion of immediacy in Bergson’s work, two schools 
of philosophy deserve attention: on the one hand, Kant’s transcendental 
idealism (which Bergson objected to) and on the other, Husserl’s 
phenomenology (which developed synchronically to Bergson’s own oeuvre). 
One might say that Bergson attempted to go beyond transcendental idealism, 
without the Husserlian notion of époche. With regard to Kantian philosophy, 
Bergson would always remain critical of the theoretical edifice of the 
Enlightenment philosopher from Köningsberg14 Here, it must be remarked 
that Bergson’s Kant is not Kant’s Kant. Bergson largely focused on the neo-
Kantian tradition and its deficits. But Bergson’s criticism of the separation 
between knowledge subject and the thing in itself – that which remains beyond 
the experiential horizon of that subject – applies to Kant’s original work as 
well. For Bergson, the Kantian exclusion of immediacy – the human subject 
as bound by its limitations (cf. Ansell-Pearson 2018) – is problematic.  

 
14 More so than his former teachers (Sinclair 2020).  
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Bergson, in his critical approach of Kantian philosophy15 distinguished 
between immediate experience on the one hand and reflected consciousness 
on the other. The point at which it is tempting to draw a parallel between Kant 
and Bergson lies in the knowing subject’s ability to perceive his own 
perceptions: this is the transcendental argument of apperception. 
Apperception can be regarded as the apprehension of a (mental) 
representation, which in its turn derives from perception. Apperceptions are 
always automatically seen as ‘one’s own’. This does not exclude the possibility 
that they can be the basis of general judgements, but epistemologically 
speaking, they are ‘of the subject’. In Kant’s words (§16 of the Kritik der Reinen 
Vernunft): “It must be possible for the ‘I think’ to accompany all my 
representations; for otherwise something would be represented in me which 
could not be thought at all, and that is equivalent to saying that the 
representation would be impossible, or at least would be nothing to me” (Kant 
1929 [1781/1787(B)], pp. 131–132). 

For Kant, space and time are not aspects of reality in itself, but our way of 
experiencing reality. Succession in time is a category of experience, not of 
reality. But time for Bergson is not a linear process of succession, either 
experienced or real. Time is concretely and immediately given, and not as a 
succession of temporal points, but as flux, as stream of change. This 
alternative view on time makes the Kantian ‘Copernican turn’, in which the 
knowing subject constitutes the world as he knows it, obsolete. 

From Kant’s view, we experience the world of nature, of physics and 
causal relationships, as a temporal sequence in the linear sense of the word. 
However, because this does not apply to the world in itself but rather our 
experience of it, there is still room for free will and autonomous decision-
making in Kant’s worldview. The Kantian reconstruction of free will also 
came at a price: the need to consider all knowledge as relative to the subject, 
and mediated by the subject’s ways of experiencing the world. Thus, the 
‘object’ becomes a transcendental notion, rather than something concrete: 
‘things’ disappear from the human horizon: they become ‘an sich’. 

Bergson’s Creative Evolution (L’Évolution créatrice 1907) attempted a 
fundamental redefinition of philosophy. Philosophy, for Bergson, needed to 
think beyond the human condition (Ansell-Pearson 2018). It needed to go 
beyond the frame of our evolved and dominant habits of representation. 

 
15 Some scholars, such as Alexis Philonenko (1994) or Camille Ricquier (2016), consider 
Bergson’s views as a reconstruction of Kantian epistemology that takes the Cartesian 
notion of intuition more aux sérieux: ‘ […] Bergson finds in [Kant] a powerful ally for 
penetrating farther into the metaphysical deepening of intuitive reality, into which 
Descartes had already begun to enter. The Cartesian intuitions—weak, marginal, and soon 
rejected by the Cartesians themselves—will find in the Critique of Pure Reason one of the 
instruments for their intensification. Kant had taken a step backward with respect to 
Descartes’ advances. Nevertheless, Bergson’s Kantianism will take a step forward and will 
be—in his own words, which must be taken à la lettre—a “revivified Cartesianism”’ 
(Ricquier 2016). This revised interpretation carries along that Bergson’s philosophy should 
not per se be read as an opposite of Kant’s philosophy, but rather as a strengthened 
revision thereof. 
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Specifically, our ways to represent everything in spatial terms needed to be 
challenged (Caeymeaux 2013). 

As Ansell-Pearson discusses in his 2018 Bergson overview Thinking outside 
the Human Condition, Bergson critiqued Kant’s philosophical turn inward. 
Ansell-Pearson: “Bergson does not accept two key theses of Kant’s 
Copernican revolution: (1) the claim that knowledge is relative to our faculties 
of knowing, and (2) the claim that metaphysics is impossible on the grounds 
that there can be no knowledge outside of science (Newtonian mechanism) or 
that science has correctly determined the bounds of metaphysics” (Ansell 
Pearson 2018, Kindle edition). Ansell Pearson goes on to state that Bergson 
invites us to “[…] resist the temptation to place or hold nature within our own 
ideas or shrink reality to the measure of them. Contra Kant, […] we should 
not allow our need for a unity of knowledge to impose itself upon the 
multiplicity of nature.” Ansell-Pearson 2018, Kindle edition). In other words, 
our tendencies to build an image of experience as consistent, unified etc. 
should not be taken as a necessary and restrictive filter, since it does not allow 
for a reflection of nature’s multiplicity.  

Bergson believed that we tend to confuse duration with extension. The 
spatial metaphor for our view of the world, as determined by our focus on the 
sense of vision and underscored by the sense of touch, echoes Bergson’s 
criticism of the epistemology of Immanuel Kant. Bergson saw Kantian 
epistemology as problematic since it tempts us to think time in terms of space. 
Kant considered ‘reality’ as a problematic concept for our knowledge systems. 
Whilst attempting a reconciliation between rationalism and empiricism, his 
focus was on the formal conditions of knowledge. But in this focus, Kant 
could not escape referring to something beyond perception (the thing in 
itself), as opposed to a knowing subject. Our senses, our formal cognitive 
categories of space and time, etc. are constitutive of our consistent knowledge 
of the world. Although Kant in part provided an alternative to Descartes’ 
dualism, his philosophy remains dualistic. This is due to his definition of the 
limiting boundaries of a formally stated ‘knowledge subject’ and this subject’s 
limited perspective on ‘what might be known’ (the phenomenal world) versus 
the noumenal (the things in themselves). This led to a further problem in the 
theory of knowledge. Therefore, as a backdrop for our discussion of Bergson’s 
key ideas on time, life and memory, we briefly have to dive into his criticism 
of neo-Kantianism, a very influential position during the turn of the century, 
and his relationship with phenomenology, an influential movement developed 
to solve some of the problems of neo-Kantianism. 

Neo-Kantian philosophy tended to equate the Kantian knowing subject 
(the formal instance of knowledge) with a ‘self’ in the psychological sense of 
the term. This led to the idea that knowledge might be determined as an 
instance of the mind, a mere psychological entity. In this ‘psychologistic’ 
interpretation of neo-Kantian philosophy, Husserl observed a mistake in the 
reduction of the intentional nature of knowing the world to the same order as 
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what this knowledge refers to16. This critique spurred the further evolution of 
the phenomenological tradition. Bergson’s position on this issue was that he 
embraced the idea that only immediate experience of consciousness could be 
taken at face value. 

Neo-Kantian philosophy, in its application on the human mind, takes the 
mind to function as a mechanism. In this regard it is a direct successor of the 
mechanistic worldview. The mechanistic worldview is the metaparadigm that 
informs an interpretation of phenomena in the world as if they were a clock. 
Theories built on the basis of this worldview reflect the idea that our thoughts 
and actions are causally determined by underlying material causes and are 
ultimately fully predictable. They are phenomena governed by the same laws 
as those that apply within Newtonian mechanics. We should therefore be able 
to understand their nature and emergence through systematic, empirical 
research methods. The externality of causation is also taken as a given. It is 
either an external cause (or, to put it in Aristotelian terms, an ‘efficient cause’) 
or an internal cause, residing in our biochemical and ultimately physical 
makeup (in Aristotelian terms, ‘material causes’). In practice, these two causes 
can still be recognised in modern psychology: environmental causes 
(education, society, etc.) and physical causes (hormones, neurons, etc.). 
Phenomenology, as critical countertradition, regarded such reductionism as 
flawed. 

When asked about phenomenology’s stance to Bergsonian philosophers, 
Husserl is said to have replied ‘We [the phenomenologists] are the true 
Bergsonians’ (Hering 1939, p. 368 n. 1). The original intuition of 
phenomenology was that our experience should be regarded as more valid as 
first point of departure than rational argumentative structures. In short, the 
phenomenological approach orients the subject onto its own experiences. Any 
structure of reasons and arguments does not emerge out of nothing, it can 
only be based on experience. But this ‘oriented’ subject is intentional: it 
represents a ‘directedness’, and is represented as ‘intersubjective’: in other 
words, where Bergson takes pre-intentional, immediate experience as a central 
notion, Husserl’s experience is always already (inter)subjectively mediated. 
The phenomenological method therefore reverts to a ‘bracketing’ of any 
notion of the world ‘outside of experience’ (method of epoché first suggested 
by Husserl in the second edition of the Logical Investigations (Logische 
Untersuchungen, Husserl 1900 [1911])), since for Husserl, experience already 
forms part of our way of perceiving the world rather than that world itself. 
Here, Bergsonian philosophy has an important thing to contribute: in Kantian 

 
16 This issue would be discussed by other philosophers in reference to the concept of 
perspectivity. It would also be taken up by Ludwig Wittgenstein, in his famous comparison 
between the eye and the visual field (Wittgenstein 1922 [1921]) in his Tractatus Logico 
Philosophico. Wittgenstein would phrase the issue as a faulty reduction of the inner 
perspective to a phenomenon appearing in the outer perspective. 
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philosophy, the knowing subject 17  is presupposed as a condition for all 
intuitions. The noumenal realm thus remains forever beyond the experiential 
horizon of that subject. And although Husserl’s notion of a ‘Space-thing’ is 
different from Kant’s notion of a thing in itself, Husserl did agree with Kant 
that subjectivity should be regarded as the foundation for objectivity. 
Bergson’s philosophy attempts to think beyond this condition.  

 In Matter and Memory, Bergson (1988 [1896], p. 75) states that the need felt 
within Kantian philosophy to combine the extremes of idealism and realism 
falls away when one starts from intuition, rather than from a formal 
knowledge subject. He thus considers the intangibility of the world as it exists 
upon itself as a result of an overly narrow interpretation of knowledge in 
Kantian philosophy: Kant, to his mind, restricted our ways of knowing the 
world too much to how it is constituted through our forms of sensibility of 
time and space. Although he admits that this might be the case for positivist 
science, it is not the only source of knowledge we have. Intuition may open 
up the doors to the ineffable where the analytic method cannot (Bergson 1999 
[1903]). 

In Time and Free Will (2001 [1889]) Bergson discusses two apparently 
conflicting aspects of reality to explain his notion of duration: multiplicity and 
continuity. How can the world be both a collection of individual things and 
something continuous? This is only possible when regarded from a temporal 
perspective. The multiplicity of the world is continuously given in an 
immediate sense to consciousness. ‘World’ and ‘subject’ should be regarded 
as two derivate aspects of this immediacy. This brings a nuance to the 
epistemological position of phenomenology. The dilemma here lies in the 
phenomenological stance to put ‘reality’ between inverted commas, or 
bracketing (postponing judgment on the nature of the material world): 
immediacy may be regarded as a radicalisation of this methodological 
constraint of the Logical Investigations, that releases us from the need to 
epistemologically neutralise the metaphysical consequence of the term reality. 

In his doctorate’s thesis, Bergson sketches out how our knowledge of what 
is given in our experience of our consciousness is fundamentally different 
from our knowledge of ‘objects’ in the world. We should not assume that our 
inner states of awareness can be studied in the same way as we study 
phenomena external to our consciousness. We cannot measure these states, 
we cannot subject them to controlled laboratory experiments without 
construing them as external objects, thus blinding ourselves to their nature. 
They should be understood ‘in their developing, and in so far as they make 
up, by their interpenetration, the continuous evolution of a free person 
(paraphrased from Barnard (2012) in his discussion of, pp. 229 from Time and 
Free Will (2001 [1889]). They reveal themselves in their concrete nature. As a 
consequence, the age-old dilemma between determinism and free will is 

 
17 This formal constitution of a knowledge subject should not be confused with our concept 
of ‘self’: this is the mistake made by neo-Kantian philosophy which would be refuted by 
Husserl. 
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merely the result of a confusion caused by an illegitimate theoretical relation 
drawn from the ‘un-extended’ into the ‘extended’ (Bergson 2001 [1889], pp. 
xiii and 70). The dilemma is unfounded, since it does not articulate the 
conceptual status of these two basic notions. But as said, access to 
immediately given data is not something that is self-evident. Although we 
constantly experience, in the immediate sense, we are not constantly 
consciously aware of this. 

Bergson refers to ‘the good sense’ (le bon sense), as an attitude that demands 
a sacrifice of our convictions, as these may lead to intellectual automatism, 
mere common habituation. To enable this, one has to labour to rid one’s mind 
of one’s habits of thought, one’s predispositions and the conventions that rule 
one’s way of being aware. In other words, one has to go beyond the mere 
anthropocentric position of humanism. Furthermore, one should not mistake 
this type of consciousness with its various conceptual representations.  

Bergson’s most important contribution to the philosophy of science might 
lie in his observation that the immediate ways in which we are aware of the 
data of our consciousness are deeply intertwined with time. Bergson’s 
distinction between two concepts of time (temps and durée) stems from a 
specific observation he once made that time as we experience it has a duration 
whilst time as we measure it does not: mechanical, measured time thus 
conceptualises time as something fundamentally alien to time as something 
concrete, experienced, something that is undergone. And it is only in the latter 
that we experience immediacy. The former merely construes it in a confusion 
between measurement and what is measured. But a clock does not define time, 
nor does an astrolabe, in the measurement of our position of the stars, 
determine the existence of spatial position. 

In our experience of the world, sense data continuously bombard our 
consciousness, and we tend to make sense of such data predominantly on the 
basis of visual templates. This inevitably prompts us to interpret the world in 
terms of distinct objects, far away or nearby, large or small. Whilst our sense 
of touch underscores this sense of solidity of the material things that surround 
us, hearing provides us with a very different notion of the world: here we 
discern a world that is deeply intertwined, and continuously evolving. A well-
known passage (a.o. quoted by Barnard 2012) from Bergson’s alternative 
intuition of the world can be found in his The Creative Mind; an introduction to 
metaphysics (2007 [1923]): 

 
“Let us listen to a melody, allowing ourselves to be lulled by it: do we not have a 
clear perception of a movement which is not attached to a mobile (i.e. a moving) 
object, of change without anything changing? This change is enough, it is the thing 
itself. And even if it takes time, it is still indivisible; if the melody stopped sooner, it 
would no longer be the same sonorous whole, it would be another, equally 
indivisible.” (Bergson 2007 (1923), p. 174). 

 
Our immediate access to the given data to consciousness is not solely about 
consciousness, but very much about the world. It does not need the 
presupposition of any ‘thing’. 
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All individual things are singular and as such they escape definition. 
Defining, here, should be understood in the Aristotelian sense: subsuming 
specific specimen under more generic classes. But single events and single 
entities remain indeterminable. Individuum est ineffabile – the individual cannot 
be known. This ancient Latin, and originally Greek, adage refers to the 
impossibility to give any definitions or make any claims about concrete things. 
Any knowledge is always knowledge of some generalised class of things. It can 
only apply to similarities between different things. We tend to think that reality 
is always individual, and that reality thus consists merely of a kaleidoscope of 
substances. What it is, never presents itself in terms of a whole. Thus, we tend 
to neglect the continuous nature of things, the way in which the world 
dynamically unfolds. 

In 1911 Bertrand Russell attended a lecture by Bergson at University 
College London on the 28th of October, and on the 30th of October Bergson 
attended one of Russell’s lectures (Vrahimis 2011). Russell regarded Bergson’s 
convictions concerning the nature of numbers as naive (Russel 1912; Petrov 
2013; Čapek 1971). Russell read Bergson’s approach as and approach that 
confuses numbers with their concrete aggregates. But is the very notion of 
referents and aggregates that is dismissed with ex ante in Bergson’s work. 
Bergson’s aim is not to criticise mathematics, logic or empiricism, but the way 
in which these are interpreted in mainstream discourse. His approach to 
empiricism both criticises numerical views on time and holistic views on 
experience. Whenever the multiple nature of time is revealed in our experience 
as duration, it appears as indivisible: it is not analysable in its different 
components. Russell neglected Bergson’s stated difference between 
numbering and counting, and as such criticism appears to consist of a selective 
reading of Bergson’s texts (Petrov 2013; Čapek 1971). 

Counting, numbers and multiplicity are tied up with our notion of space 
and spatiality. Space is homogeneous, quantitative, and actual. Duration 
however is heterogeneous, qualitative and virtual18: 

 
“When the mathematician calculates the future state of a system at the end of a time 
t, there is nothing to prevent him from supposing that the universe vanishes from 
this moment till that, and suddenly reappears. […] In short, the world the 
mathematician deals with is a world that dies and is reborn at every instant – the 
world which Descartes was thinking of when he spoke of continued creation.” 
(Creative Evolution 1911 [1907], p. 39). 

 
But to Bergson’s mind, this view on succession remains too much attached to 
the spatial: it leads to a thinking of duration as a mere succession of instances. 

Describing duration in terms of the act of counting, a succession of fixed 
moments, like frames in celluloid, would not be adequate, since processes 
should be regarded as a continuum. But how can one safeguard multiplicity in 
our conceptualisation of time whilst on the one hand avoiding holism, and on 

 
18 The distinction between actual and virtual will be discussed in Chap. 6 and 7 but suffice 
to say that the virtual is related to memory, imagination, projection, possibility etc. 
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the other hand avoiding the notion of a succession of fixed instances? In ‘Time 
and Free Will’, Bergson provides a definition of the nature of numbers: 
“Number may be defined in general as a collection of units, or, speaking more 
exactly, as the synthesis of the one and the many” (p. 75). And further: “[…] 
the idea of number implies the simple intuition of a multiplicity of parts or 
units, which are absolutely alike. And yet they must be somehow distinct from 
one another, since otherwise they would merge into a single unit” (pp. 76–77). 
Bergson poses that the answer lies in the awareness of the concrete, to which 
numbers refer. As Gilles Deleuze states, for Bergson: “duration divides up and 
does so constantly: that is why it is a multiplicity. But it does not divide up 
without changing in kind…: that is why it is a nonnumerical multiplicity, where 
we can speak of ‘indivisibles’ at each stage of the division” (Deleuze 1966 
(1991), p. 42).  

 

 
Image 2: František Kupka La foire ou La contredanse (The fair or The contredanse) Oil on canvas 
73 × 328 cm 1921–1922 

To illustrate Bergson’s quest for a balance between multiplicity and continuity, 
the above study of movement and light was painted in 1921–1922, by the 
Czech futurist artist František Kupka (1871–1957). Kupka’s works and 
writings were influenced by Bergson’s Matter and Memory and Creative Evolution 
(Leighten 2013, p. 164). 19  The above study depicts a fun fair; or rather, 
Kupka’s analytic representation of his perception of movement at a Parisian 
fair (Image 2). Kupka was a pioneer of abstract painting, although his blurred 
kaleidoscopic works do hide an indirect realism: if one looks long enough, one 
can make out the shapes of people, their movement fragmented in a series of 
changed shapes. Kupka’s painting analyses movement, dissects it into a series 
of fragments of perception: the paradox illustrated is what moved Bergson to 
articulate his view that duration is not properly articulated in our habitual 
representations of time: whenever change is thought, or represented, it is done 
so through its opposite: a freezing of time. To Bergson, this problem was 
determined by the language we use, and the way it lures us into a confusion 
between concept and reality. 

The separation between abstract and concrete (or concept and reality) is a 
central line in Bergson’s thought. In his view, the process nature of things can 
be experienced directly, but the things themselves can only be known 

 
19 As might be illustrated by the following quotation from Frantisek Kupka’s Creation in the 
Plastic Arts (1989): “Art expresses itself in composing its own organism. The work of art 
possesses a specific organic structure, entirely different from that which is found in nature.” 
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indirectly, via concepts, symbols, comparisons, repetition, etc.. True awareness 
exists as immediately given consciousness; it precedes the mediated nature of 
thought. These two poles were already introduced in Bergson’s doctoral 
dissertation Time and Free Will (1889), as the distinction between ‘la conscience 
immédiate’ and ‘la conscience réfléchie’. This subject would remain central 
throughout Bergson’s career (Bor 1990). Immediate consciousness is given in 
sensory experience, whilst our reflection on that sensory experience is 
organised in such a way that it normally organises the world into discrete sets 
of two, a dichotomous organisation of yes or no, absent or present; 1 or 0, 
biotic or abiotic etc. 

On superficial inspection, Bergson’s reflected consciousness seems to 
overlap with Kant’s notion of apperception (represented as an 
accompaniment of the ‘I think’), whilst Kant’s notion of (internal) 
representation seems similar to Bergson’s immediate consciousness. There is 
however a very important distinction between Bergson and Kant regarding 
the latter. Whereas Kant defines representations as, in a way, the conscious 
aspect of sensory perception (referring to the ‘I think’), for Bergson, sensory 
perception in itself is already conscious. His critical departure from Kant thus 
concerns the transcendental aspect of his epistemology. However, whilst on 
first sight, Bergson’s writings appear as starkly anti-Kantian, his project can 
also be read as an attempt to reintroduce the Cartesian notion of intuition into 
the epistemology we were left with after Kant (Riquier 2016), an epistemology 
that regards space and time as empty forms through which phenomena are 
apperceived. 

Time as we measure it, with the help of a clock, is ‘spatialised’, and made 
measurable by awarding numerical value to it. This enables us to think time in 
terms of numbers, as a series of isolated points, infinitely small moments that 
follow each other sequentially (Massey 2015). But time for Bergson can only 
be thought in terms of constant renewal. Lived time is typified as ‘the new in 
the making’ (le nouveau en train de se faire). Thus, the sequential view on time 
as a sequence of instances is flawed, or, at best, a useful instrument within 
specific approaches of reality. This position bears a striking resemblance to 
the ideas of another twentieth century philosopher who also attempted a 
rethinking of time: Martin Heidegger. Heidegger rarely referred to the works 
of Bergson, but he does do so in the introduction of ‘Sein und Zeit’ (1962 
[1927]; for a discussion of the reasons why, see Massey (2015)). Here, 
Heidegger portrays him as a thinker who remains locked into Aristotelian 
thought, without managing to go beyond its limitations (Canales 2015). But 
Heidegger misses a crucial point in his criticism of Bergson: namely, that time, 
as durée (living experience, lived experience, evolving life etc.) is never to be 
thought in spatial metaphors. Heidegger states Bergson turns around the 
Kantian table: thinking space as time, rather than time as space. But the whole 
endeavour of Bergson is to think time as life, not as space, nor vice versa. 
Bergson in all his works opposes this conception of time. It is what Bergson 
criticises in his wording of ‘temps’ versus ‘durée’. In a note in Being and Time 
(Sein und Zeit (1927, pp. 432–433), quoted by Massey, (2015), Heidegger also 
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criticised the spatialisation of time. In his criticism he referred to the 
Aristotelian tendency to think time as άριθμòς κινήσεως [arithmos kineseos] – 
a numerical succession of moments. Heidegger believed this conception of 
time to be flawed.  

Bergson would attempt to overcome the tension between freedom and 
determinism by thematising time in relation to living processes: as vital 
impulse. For Bergson, the evolutionary process should be seen as the 
endurance through time of a creative rather than mechanical force. This 
creative force is responsible for the continuous generation of new shapes and 
forms. Vital impulse is the creative force of these continuous processes of 
divergence and convergence. Because time is a flux of change, and not a 
sequence of causally related events, there is room for consciousness and 
freedom as emerging aspects from within this flux of time. And it is here that 
immediate concreteness is to be found. 

Whereas Kant needed to develop two ontologies – the deterministic 
ontology of nature and the autonomous ontology of freedom – Bergson 
develops an ontology that can encompass both nature and the human subject. 
And whilst Kant’s ontology was basically an attempt to reconcile an ethics of 
autonomy with the mechanistic worldview of Newton, Bergson’s position 
would inevitably conflict with the latter. For Bergson, both freedom and 
causation are aspects of the flux of change. The apparent incompatibility of 
freedom and causation as perceived by Kant was a consequence (a symptom) 
of the mechanistic worldview. This would have consequences for Bergson’s 
dialogue with the exact sciences of his time. 

 
2.2 Vital impulse 
Vital impulse is a second concept central to Bergson’s thought. Where other 
philosophers in the past had taken physics as the master science, and had 
therefore focused their work on the implications of physics for our worldview, 
Bergson sought to establish a new metaphysics based on and in relation to the 
life sciences – at that time revolving around Darwin’s theory of evolution. 
Vital impulse designates a non– mechanistic account of evolutionary 
processes. An important aspect of the vital impulse theorem is the idea that 
there is an inherent tendency towards change in organisms that is independent 
of the environment. Whereas Darwin believed that organisms are forced to 
change in response to changing or challenging environments, Bergson 
believed that evolution is an intrinsic part of the flux of change, and that there 
is an intrinsic impulse towards change at work in living beings. This tendency 
towards change is already visible in the principle of genetic variation, a process 
that predominantly occurs between generations rather than during the lifespan 
of an individual organism. Vital impulse necessarily relates to teleology.  

Teleology adheres to the idea that everything exists in a striving for pre– 
established, potential end states. This thesis, originating in the metaphysics of 
Aristotle, has a certain plausibility, especially in biology. Evolution seems to 
move in the directions of increasing complexity and increasing levels of self-
awareness.  
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Aristotle, in his definition of a final cause, presupposed that all things strive 
for an end, a pre-determined form: hence the acorn becomes an oak tree, and 
the embryo becomes a human. This telos is pregiven and a causal factor: it is 
as if we are pulled towards it. 

Previous theorists of metaphysics like Hume, Kant or Berkeley were, in 
their relation to science, often focused on establishing an ontological ground 
for the determinist views of classical mechanics (Newton), explaining 
causality, predictability, quantification and the static nature of universal laws. 
Bergson instead aimed to develop an ontological account of the unpredictable 
development of complex systems, continuous change, transformation of 
organic forms in their qualitative nature and the irreversibility of becoming. In 
his approach to such a radically new metaphysical account, however, Bergson 
wanted to avoid both a mechanistic and a classical teleological stance. For him, 
the world is in flux, but not moving in the direction of a pre-established ends: 
vital impulse in effect is a concrete manifestation of time, understood as the 
way in which life forms endure and evolve over time, but not with a predefined 
path towards some type of pre-established, or pre– establishable end state. 

Teleology is persistent in public understanding of biology, for even though 
Darwinian evolutionary theory is founded on the principle of random 
variation, depictions of, for example, human evolution usually show a clear 
line of progress from ape to man, with man being the ultimate end of the 
evolutionary ladder. This is even visible in the left-to-right depiction of this 
evolutionary ladder, with an increase in length of the various specimen 
involved. The persistence of this teleological worldview is also visible in 
interpretations of evolutionary thought that were voiced around 1900– many 
authors considered evolution as the gradual realisation of a pre-existing ideal, 
a manifestation of a pregiven fate. In other words, the process of evolution 
seemed destined to realise a divine purpose. And as such, strict divisions 
between human life and other life, as well as between life and nonlife could 
still be drawn. 

Contrary to the biological vitalists of the nineteenth century,20 Bergson’s 
vital impulse does not entail a strict delimitation between the abiotic, inorganic 
world, and the living, organic, or in Bergson’s words, organised world: it 
undermines the idea, at that time common, that the two are separate. It 
signifies a further breach, though. Nineteenth century vitalism held that living 
organisms are essentially – in their very being – “different from non-living 
entities because they contain some non-physical element or are governed by 
different principles than are inanimate things” (Bechtel and Richardson 1998). 
Whilst referring to his own philosophy as vitalist, Bergson sees this ‘non-
physical’ aspect of life as a characteristic of the process-nature of reality – of 
time itself, in terms of duration, rather than as some kind of metaphysical, 

 
20 E.g. Jöns Jakob Jansz Berzelius, Hans Driesch, Johannes Peter Müller but also Louis 
Pasteur, in specific in relation to his experiments on fermentation. Its primary view being 
that life is not fully determined by laws of chemistry and (ultimately) physics (for a more 
elaborate account, see Chap. 3). 
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external principle. Although defining élan vital as the original common 
impulse that explains the creation of all living species, it is an emergent 
property of time itself rather than a mystical life force. It is the source of the 
multiple and evolving nature of reality, both in the biotic and in the abiotic 
realm. 

Apart from genetic variation, Bergson also discerned a psychological 
factor at work in evolutionary processes: an individual tendency towards 
change. The occurrence of evolution is not dependent of mere haphazard 
randomisation; it is first and foremost dependent on an inherent strive for 
change (Caeymeaux 2013, p. 53). This strive for change should not be 
confused with individual and subjective human psychological intentionality. It 
might best be compared with Nietzsche’s and Schopenhauer’s concept of the 
Will. Vital impulse thus refers to the apparent tendency towards self-
organisation in living systems. 

In Bergsonisme (Deleuze 1966) Gilles Deleuze explains vital impulse as an 
internal force in which the distinction between organic living structures – or 
better, processes – on the one hand, and inorganic (and organic non-living) 
systems and processes on the other is indiscernible. In that case, the 
emergence of life is no longer something that has been triggered by something 
external. Life should rather be seen as an internally emerging property in 
complex systems.21 Ultimately, Bergson’s concept of vital impulse is more 
comprehensive than the nineteenth century biological vitalist notion of a spark 
of life. With vital impulse, Bergson describes the process– nature of reality. It 
therefore incorporates a specific view on temporality. As Bergson puts it, 
biological vitalism is “a sort of label affixed to our ignorance” concerning the 
nature of life. Any mechanistic reduction of life “invites us to ignore that 
ignorance” (Creative Evolution, pp. 42). So, essentially Bergson does not seek to 
define vital impulse in vitalist terms, as an external factor that triggered the 
origin of life, and continues to characterise it. His notion of vital impulse 
rather seeks to describe complexity, something which we now understand as 
the self-emerging nature of living systems and processes. Thus, vital impulse 
can be regarded as a predecessor of complex systems theory and chaos theory; 
it does not embrace the idea of a ‘spark of life’ that has elevated us (sponges, 
fungi, plants, animals, humans) above base, abiotic matter: life emerged out of 
itself. As such, Bergson’s philosophy cannot be equated with the vitalist 
theories of nineteenth century biology, although unfortunately this does occur 
quite often. I will discuss this point more elaborately in paragraph 6.3. 

According to Bor (1990), vital impulse, as the driving force for change, is 
identical to duration. They both designate time as manifest in the ever-
changing and self– revealing nature of reality. Vital impulse is manifestly 
present in the givenness of conscious experience. But whilst it is clear that vital 
impulse diverges from the vitalist movement in nineteenth century biology, it 

 
21  Elie Metchnikoff, a leading Russian immunologist and contemporary to Bergson, 
specified the intrinsic nature of this emergence in terms of the organisms ability to self-
define (see Chap. 4). 
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merits further concrete definition. For Bergson vital impulse explains not how 
evolution of organisms can occur, but rather what evolution is, how organisms 
develop. 

Bergson’s main criticism of mechanistic determinism is its presumption 
that each new development is already contained in the preceding ones. In this 
reduction there is no place for renewal. And as a result, mechanistic 
reductionism cannot account for change. His alternative is a ‘reversed 
teleology’ that outlines a better understanding of the notion: the final cause of 
life is to be found at its beginning, rather than its end. It does not predetermine 
an ‘end state’, since this would exclude the radically new. This repositioning 
of teleology bears several similarities to the notion of negentropy, a term 
coined by the physicist Léon Brillouin (1889–1969) who defined it as the 
ability to retain information (Brillouin 1956). 

To explain the notion of negentropy, we have to turn to the earlier phases 
of thermodynamics. In the preliminary studies that would lead to Thomson 
and Kelvin’s definition of the second law of thermodynamics (Thomson 
1851), Sadi Carnot and Rudolf Clausius described a general tendency of the 
interrelation between energy differences and mass. The main importance of 
this second law is that it shows how isolated systems will always tend to an 
increase in entropy (Carnot 1824; Clausius 1850). Thermodynamics informs 
us that the universe in general tends to distribute the differences in 
organisational structures as evenly as possible: entropy hereby defines the 
measure of chaos, in contrast to ordered systems. This means that systems 
cannot spontaneously increase their order, necessitating an external influence. 
And introducing such an external influence will inevitably decrease order 
elsewhere. The principle of negentropy, or self-organisation, contradicts this 
tendency. Erwin Schrödinger’s definition of life (Schrödinger 1944) derives 
from negentropy: Life’s self-organising properties go against the second 
thermodynamic law. Negentropy also accounts for why life arrives at ever 
greater levels of complexity without any external organising influence. 

Although only confirmed by chaos theory in the latter part of the twentieth 
century, Bergson’s view of life as a self-organising creative principle preludes 
these views. In this sense, vital impulse should not merely be regarded as 
something restricted to what is alive, as some kind of property that is 
impressed on inorganic matter from the outside. It should rather be seen as 
an intrinsic property of all complex systems and the processes in which these 
systems manifest themselves. 

As said, several associations are possible from Bergson’s vital impulse to 
other strands of, predominantly German, metaphysics of ‘will’. It might be 
compared to Leibniz’s philosophy, as well as the philosophy of Schelling. And 
although most Bergsonian philosophers would prefer not to, vital impulse 
might also be compared to Schopenhauer’s concept of ‘will’, more specifically: 
the ‘will to live’ (German: ‘Wille zum Leben’) or Nietzsche’s concept of ‘will 
to power’ (German: ‘Wille zur Macht’), as inspired by Schelling. Besides these 
more obvious parallels with Leibniz, Schelling, Schopenhauer and Nietzsche, 
some parallels can also be discerned between the concept of vital impulse and 
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the Darwinian-Mathusian notion of struggle for existence. Here, however, an 
important distinction should be drawn: where the notion of a struggle for 
existence presupposes an intrinsic property in life forms that makes them want 
to exist and strive for survival (‘continuation’), vital impulse describes merely 
a tendency: complex processes self-organise, diverge and individuate, but 
merely because they have evolved to do so, not on the basis of some kind of 
intended striving. 

In Bergson’s notion of vital impulse, no teleology in the classical sense is 
involved, merely the properties of the molecules involved in the life process; 
they do not derive from notions of will, ends, desires etc. Although Bergson 
associates vital impulse predominantly with life, one might say that to an 
extent it is also manifest in molecular interactions, in linguistic structures and 
in the macrostructures of the universe. It is that which might be referred to as 
the driving force manifesting itself in everything as the ‘real’. Thus, vital 
impulse, is the way in which time is expressed in matter (Bor 1990). Bergson 
defines matter as follows: “Matter, in our view, is an aggregate of ‘images’. 
And by ‘image’ we mean a certain existence, which is more than that which 
the idealist calls a representation, but less than that which the realist calls a 
thing – an existence placed half-way between the ‘thing’ and the 
‘representation’. Matter, in other words remains something that exists between 
perception and reality, rather than being the ‘substance’ of reality: substance 
as such is not the prima materia: duration is, whilst it is not material in nature.”? 
Matter is part of what Bergson designates as the ‘virtual’. Here, the virtual does 
not refer to some type of hyper-reality but to the sphere of becoming. It is 
suspended between observer and observed. 

 
2.3 Duration 
Duration (French: durée) is “the continuous progress of the past which gnaws 
into the future, and which swells as it advances” (Creative Evolution, pp. 4). The 
concept is closely bound up with the notion of immediate experience. It is 
contrasted with objective, quantified time (French: ‘temps’), as Bergson uses 
this term in his 1922 debate with Einstein (see Chap. 4). At that time, most 
participants in the debate saw duration merely as subjective, psychologically 
experienced time, whilst ‘temps’ was associated with objective time. Einstein 
likewise tended to regard Bergson’s concept of duration as merely applicable 
to the psyche, whilst to his mind ‘temps’, as ‘that which is measured by clocks’, 
held a supra-subjective validity. Duration, in Einstein’s view, referred to the 
individual, subjective experience of time whilst temps refers to mathematical, 
objectively measurable clock time. This concept of measurable time 
understands time as if it is a spatial category. As bodies in three-dimensional 
space can be ordered in sequence, next to each other, but can never occupy 
the same spot, moments in time will always follow the one after the other, and 
never occur simultaneously. The major flaw of the latter conception is that it 
negates the continuous fluidity of change. Bergson’s observation concerning 
the interconnection between clock time and space is that, although it makes 
time measurable and calculable, it obfuscates time as something real, 
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something which endures as continuous change. Time, as measurable unity, is 
thus an artificial reification of duration, transforming it into something spatial. 

Bergson’s criticism of our conventional conceptualisation of time was that 
it fails to account for the way in which we and other life forms undergo and 
experience duration. To illustrate this notion of ‘lived time’: I was, 
enthusiastically typing away a – for my possible reader – what still amounted 
to a somewhat technical understanding of Bergson. At the time I wrote: 

 
“I am not aware of the fact that it is now already 00.43h, on the 26th of October 
2016. But I am aware of my thoughts, the visit shortly before of my neighbour still 
persists in my memory. And both the wood of the rim of my dining table and the 
pauses I take in inhaling my hopefully last cigarettes are things that endure in this 
flowing now. The flowing now consists of both me and the things that I experience: 
but, more directly, my immediate experience is made up of this experience: it 
constitutes both the notion of cigarette, neighbour and me. My grandmother was 
buried more or less exactly a year and 10 months ago, and this temporary factum – 
whilst thinking of her – is not relevant to my writing. I also notice the feel of the 
plastic of the keys on my keyboard, the smell of the smoke drifting around in my 
room, the sound of the instability of my laptop that lacks one of its four rubber 
stands on the bottom, and the background noise of the cement factory, hollowing 
out the other side of the shrinking hill that I would be able to look upon if my 
curtains weren’t closed, as well as the weird framing of my round glasses. This 
paragraph itself however, is not something that makes up immediate experience. 
And in a sense, this written text does not form part of immediate experience 
(although writing it does, and so does your reading of it, and any sensory perception 
that guides it)”.22 
 

In this regard, immediate experience is the locus for duration. It is not only 
experienced by human subject. It is experienced by all that is alive (see Chap. 
5). 

With the concept of duration, Bergson hoped to break with the traditional 
subject– object divide that was such an unalienable part of Western 
metaphysics since René Descartes (1596–1650) and Immanuel Kant (1724–
1804). Kant believed that we can only know the world as it appears to us, not 
as it is in itself, referring to the latter as the thing in itself (‘Ding an sich’), 
sometimes equated by Kant’s notion of the noumenon. For someone with 
basic understanding of classic Greek, who at the same time keeps in mind the 
distinction between names and things discussed earlier with regard to the 
problem of the rose, it may seem counterintuitive to use the word noumenon 
for ‘things in themselves’. ‘Noumenon’ in classic Greek means “something 
that is thought”. 

Our modern distinction between language and reality was not made in 
classic Greek philosophy. Thus, ‘thought’, ‘name’ and the object thereof were 
the same, as can be exemplified by the notion of ‘logos’, which counted as the 
structure of the world, the structure of thinking and the structure of language 

 
22 As time goes by, the cement factory has by now ceased its activities, delivering its 
surroundings of its ominous noise at night. The several square kilometer hollow in the hill 
is to become ‘planned nature’, whilst my grandmother’s demise will be 5 years ago in 8 days. 
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at the same time. In Kantian philosophy, the notion of a noumenon designates 
the world of things outside of human experience, that aspect of things that 
can only be thought, or rather, ‘assumed’, rather than sensed. 

The noumenon is that what exists outside of human experience. The 
phenomenon is how things appear within human experience. For Kant, 
thought leads us to distinguish between the noumenal and phenomenal. But 
to attain knowledge, we can only resort to a transcendental realm, the 
discursive world of arguments and reason, since knowledge cannot have direct 
access to either the world that hides behind our naming of it or the world that 
is constituted in our experience. Thus, the noumenal and phenomenal are a 
states of affairs that can only be deduced by reason. Within the Kantian theory 
of knowledge, we thus remain bound by the limitations of our ways of 
knowing the world, namely in terms of space and time. Bergson agreed that 
we may indeed have such limitations, but only for rational analysis, not for 
intuition. Only in the analytic rational approach, distinctions between subject 
and object, monism and plurality, particular and universal, cause and effect 
become relevant. For intuitive ways of knowing the world, this is not the case. 
Furthermore, Bergson is critical of the representation of time as similar to the 
homogenous environment of space, as we have seen, in which objects 
supposedly find themselves: as a homogenous environment in which events 
take place. Time should not be interpreted as a subjective form of human 
sensibility (Bor 1990, p. 153–154). Instead, time should be seen as duration, 
something that persists, as a process. This repositioning also affects the 
Kantian notion of causality. 

Duration is a much broader concept than merely the subjective and 
psychological experience of time. Consider the following question: ‘Does the 
brook flow through the valley because it lies below the hills, or does the valley 
lie below the hills because the brook flows through it?’ Causality here appears 
as a misguided way to interpret the world, albeit one we are discursively 
accustomed to. Without the brook, no valley; and no valley without the brook. 
They are both part of the same event. The question can only be resolved by 
replacing traditional notions of causality with a different notion of time. It 
does not help to argue that, while concepts like brooks and valleys are human 
(all-too-human), interpretations, concepts such as friction and gravity are 
more ‘objective’, because these latter concepts are anthropogenic in nature. 
We humans are the ones who experience our world in terms of valleys and 
hills, friction and gravity. Like Bergson, Gilles Deleuze criticises dominant 
interpretations of the importance of clock time.23 Time for both is first and 
foremost lived time. It cannot be isolated from the living structures in which 
it manifests itself. Bergson considers clock time as merely a metaphorically 
reduced way of depicting time in terms of space. Again, time becomes 

 
23 Although he takes a different point of view towards the metaphor of film: Bergson 
considered cinema an illustration of the wrongful spatialisation of time whilst Deleuze 
considers cinema from a much more positive point of view and ultimately even interprets 
Bergson’s philosophy as cinematographic in nature. 
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represented as a series of moments, measured in temporal millimetres 
(seconds, or fractions of a second) as it were. Lived time is of a wholly 
different character. 

Only in the continuous flux of duration do we have an immediate access 
to a sensory awareness of time. Although Bergson commits himself to 
dualism, one might also claim that here, the world and our experience of that 
world are not separate, and both reveal a process nature. Our understanding 
of ‘here’ and ‘now’ tends to be preconditioned by a deterministic framework, 
one that takes a position quite similar to a snapshot interpretation of the 
present. But this ignores the way in which the past endures in the present. This 
also provides for Bergson’s account of freedom: it is our imagination of past 
and future states that creates the possibility and experience of freedom. In 
Creative Evolution, Bergson describes different levels of this relationship 
between freedom and determinism. Determinism is symptomatic of seeing 
something as bound to the present. In his view, the inorganic world is bound 
to its present states and therefore more determined than the organic living 
world, or, in his words, the organised world. Animal life has some ability to 
function beyond the determinants of its present states – it is therefore not fully 
determined by external impulses (environment) and internal impulses 
(instincts). Human life, as a result of memory and imagination, acts upon past 
states (represented in archives) and envisaged future states, and is therefore 
even more free. Thus, any concept of freedom is welded with an experience 
of temporality. 

Several thinkers criticised Bergson for his notion of duration. Gaston 
Bachelard was probably one of the earlier in this regard. The field of research 
of this philosopher of science and former physics and chemistry teacher might 
be termed ‘historical epistemology’. Against Auguste Compte’s positivism, 
Bachelard sought to identify the different phases of scientific evolution as a 
series of ruptures rather than in terms of continuous progress. In this regard 
one might say that this preluded Thomas Kuhn’s notion of paradigm shifts. 
The basis of his analysis was formed by the symbolical analytic psychology of 
Carl Gustav Jung rather than an analysis of the history of science. Bachelard 
and Kuhn share the idea that empirical observation is not neutral; it is 
mediated by extant theories. For Bachelard however, the role of technology is 
central to this mediation: phenomena are produced, rather than passively 
detected, by the technological milieu of the sciences: technological artefacts 
‘produce’ what is conventionally conceived of as ‘recorded’. As a result, 
scientific progress does not occur in terms of an uncovering of facts, but in 
terms of a mutual calibration of hypothesis and technologically produced 
phenomena.  

Bachelard’s early form of constructivism entails that science is based on 
material as well as discursive condition: scientific knowledge as well as the 
facts on which this knowledge is based are thus historically contingent and 
socially determined. For Bachelard, this does not negate the privileged 
position of scientific knowledge: the concepts through which science 
functions remain, in his view, reason-based. Thus, LaPlacian determinism was 
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replaced by Einsteinian probability. This shift did not occur exclusively on the 
basis of socio-historical contingencies but also through reasoned 
argumentation. Nonetheless, it is not self-evident to progress to new insights.  

We are not always fully aware of our assumptions. Our habitual ways of 
thinking about certain topics form a hurdle that cannot be overcome easily. 
Our implicit epistemological assumptions might facilitate scientific thought, 
but in some cases they hinder scientific progress. To describe this 
phenomenon, Bachelard coined the concept of an epistemological obstacle 
(Bachelard 1986 [1938]). With this term, he refers to tenacious and prejudiced 
ways of thinking that hamper the development of a scientific worldview. For 
example, thinking nature in terms of processes is only possible if scientists are 
able to overcome the epistemological obstacles of substantivism and 
mechanicism.  

Like any theoretical framework, mechanist theories in the exact sciences 
tend to have a filtered idea of empirical reality. They proceed on the 
assumption of clearly definable substances. They depart from the ideal of 
purity, and arranges its method around a conditioning of the behaviour of the 
phenomena studied in isolated and purified states. The idea that the universe 
consists of a collection of things (not merely tables, stones and cows, but 
rather atoms, or subatomic particles) that are positioned in different ways at 
different moments in time stands in the way of alternative perspectives. We 
should therefore emancipate ourselves from the prejudices that gave rise to 
early modern physics and opt for a more creative and dynamical view of 
nature. 

As Gaston Bachelard stated, the scientific endeavour consists of not 
studying nature as it presents itself to us on its own accord, but a highly 
artificial distillation of nature (Zwart 2020). The laboratory functions as an 
environment of purifies natural phenomena. This is the basis of the empirical 
method. It has become one of the two keystones of modern science. The other 
keystone is quantification. The assumption is that to be able to grasp the 
fundamental behaviour of the universe and its phenomena one needs to make 
this behaviour calculable. This implies that all phenomena have, in one sense 
or another, a definitive nature. 

With Bergson, Bachelard shared an emphasis on the disclosing, world– 
creating aspect of technology. Bachelard however criticised Bergson’s notion 
of duration, since if one embraces the idea that the event continuously renews 
itself, how can there still be an enduring of the past into the present?  

Gaston Bachelard criticised Bergson on two connected points. First, in his 
La terre et les rêveries du repos (1969), Bachelard held that Bergson insisted too 
much on continuous change. For Bachelard, this was apparent in the notion 
of duration as well as in the concept of ‘creative evolution’. As a result, 
Bachelard believed Bergson neglected allowing for discontinuities. Important 
here is the difference between discontinuity and incontinuity: the difference 
between a full rupture between instances and an overflow from one state to 
the other, in which case, the first state is incontinuous, and both states still 
differ. In other words, duration, that something lasts, does not imply 
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indiscreteness of instances, that everything is the same and nothing truly 
changes or transforms.  

It is important to keep in mind the distinction between the continuity of 
duration as qualitative. Bachelard here seems to believe that for true novelty 
to exist, one needs to cut off the past completely. This might be true if one 
were speaking about steps, quantitative distinctions. But duration is, as we 
have discussed exhaustively in previous chapters, is of a qualitative nature. To 
illustrate Bergson’s notion of ‘novelty’ I will quote from ‘the possible and the 
real’, a paper originally published in 2014 for the Swedish journal Nordisk 
Tidskrift, later included in ‘La Pensée et le Mouvant’, later in ‘Key Writings 
(2014 [1930]):  

 
“I would like to come back to a subject on which I have already spoken, the continual 
creation of unpredictable novelty that seems to go on in the universe. For my part, I 
believe I experience it at every instant. My attempts to represent to myself the details of 
what will befall me are in vain: how weak, abstract, diagrammatic they are in contrast to 
the event that actually happens! Actualization brings with it the unforeseeable little 
nothing that changes everything. Say I have to attend a meeting; I know what people I’ll 
find there, around which table, in which order, for the discussion of which problem. But 
once they come, sit down, and start chatting as I expected them to, once they are saying 
what I thought they would — the whole scene gives me a new and unique impression, 
as if it had now been drawn in one creative stroke by the hand of an artist. Goodbye to 
the image of it I’d made myself, that simple juxtaposition, thinkable in advance, of things 
already known! This scene may not have the artistic worth of a Rembrandt or a 
Velasquez; very well, it is every bit as unexpected, and in this sense every bit as original. 
Now I may be charged with simply not having known the details of the situation, with 
not having had the people, their gestures, and their attitudes at my disposal, and therefore 
with mistaking a simple overflow of details for true novelty in the whole. But I have the 
same impression of novelty in the unfolding of my inner life.” Bergson (2014 [1930], p. 
99).  

 
The notion of duration does not stand in the way of continuous novelty. It 
makes it possible to manifest at all. Convergence and divergence might emerge 
from past states, but this does not necessarily entail that they are determined 
by such states.  

Bachelard’s critique of Bergson’s duration might have missed an important 
point but his definition of epistemological ruptures, or obstacles, would retain 
an important influence on the philosophy of technology. Apart from Thomas 
Kuhn’s paradigm shifts, the notion of knowledge frames in general is central 
to the study of different disciplinary perspectives on science and technology. 
In an era of scientific disinformation, a psychological account of knowledge 
frames that enables thinking in terms of breaking through epistemological 
barriers, rather than defining them in terms of absolute incommensurability is 
urgent.  

Memory and imagination constitute the basis of our ability to act freely, 
but they are also responsible for our wrongful conception of time as a line, 
with the present as a dot moving from past to future. In the conception of 
time as objective and measurable by clocks, we, according to Bergson, forget 
that we are not dealing with real ‘time’, but with our own construction of time. 
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Time is not only measured by a clock, for clock time is also produced by 
instruments. Bergson considers time as studied by historians, for example, as 
a qualitative approach to time, whilst time as studied by physicists is 
fundamentally quantitative. As such, Bergson’s views on temps and durée inform 
us that time as it is studied in physics is a conceptual tool, rather than a physical 
reality. Therefore, he criticises contemporary physicists, most notably Albert 
Einstein, of unwittingly interpreting their views on time in metaphysical terms. 
This did not go well with Einstein. It would trigger his problematic debate 
with Einstein on time in 1922. As mentioned, I will discuss this debate in more 
detail in Chap. 4. 
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Chapter 3: Outlining the objective of a study 

 
Questions about the origin of life, the nature of time and the role of memory 
remain key questions for many scientific fields. At the same time, the current 
age encompasses other priorities. Climate change, tinkering with the basic 
fabrics of biological systems – including our own nature – is high on the 
agenda. They are closely interrelated with discussions about political and 
industrial agendas, public responsibility in innovation and discussions about 
the nature of progress. But to be able to understand what is steering the 
debate, it is necessary to render explicit the basic positions that inform it. 

Although some interest in Bergson’s ideas has persisted, it mostly remains 
a marginal strand of scholarly and scientific discourse. The following chapters 
seek to revisit the challenges Bergson laid down in his work for philosophers 
and scientists alike. In this regard, I will address, as said, three areas in the 
natural sciences: physics, the life sciences and neuroscience. Then I will discuss 
the relevance of Bergson’s ideas for contemporary converging sciences and 
technology. In the upcoming three chapters, I will use the following design: I 
will first outline the context of the discussion of the discipline under 
consideration at the time of Bergson. Subsequently, I will outline Bergson’s 
specific views in this regard more in detail. And finally, I will show how the 
discussions at that time are still relevant for the discipline in question in the 
present. Bergson’s philosophy will thus be discussed within the context of his 
debate with various scientists and philosophers in his day and age, revitalising 
these debates by extrapolating them to current and ongoing discussions in 
three domains of scientific research: physics, the life sciences and 
neuroscience. The aim of this book is an elucidation of Bergson’s core ideas, 
but not in the sense of author studies. The focus remains on the relevance of 
these ideas for contemporary science. 

 
A discussion of the relevance of Bergson’s ideas for a philosophy of science 
cannot avoid controversy. There have been many critics of Bergson’s work, 
specifically of his views on developments of the sciences of his day. These 
include philosophers (such as Bertrand Russell and G.E. Moore, but also more 
recently Reichenbach (1956)) as well as scientists (most prominently Albert 
Einstein). As I remarked in the foreword, his ideas have supposedly 
contributed to the schism between the exact sciences and the humanities and 
yet, the questions that he posed remain as relevant now as they were then: 
they apply to the debate on human identity in terms of neuroscience, to the 
discussion of the arrow of time in relationship to determinism and 
indeterminism in physics, and the question of the origin of life in biology. But 
they are also relevant for understanding the nature of scientific thought.  

Bergson’s criticism was specifically aimed at mechanistic thinking. Here, 
he did not merely criticise some of the scientists of his age, but rather a wide 
tradition in western thought that includes the ideas of René Descartes, Isaac 
Newton and Immanuel Kant. His critique concerned mechanistic thought in 
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its deepest nature: a critique of our conditioned and habitual ways of 
conceiving of the world. Although he was a popular author in his own days, 
acclaim from the side of the exact sciences was scarce. He wrote in an age in 
which scientific completeness, radical analysis and universal validity clashed 
with subjective experience, spiritual discovery and the flow of life. Support 
from the exact sciences for someone who took a midway position between 
these two was not self-evident. Still, even after interest in his works began to 
wane, his ideas inspired theorists in quantum theory, physical chemistry, chaos 
theory and systems thinking. A ‘fringe community’ within the exact sciences 
continued support his ideas, some of whom remain authorities within their 
field24. In most theories of science, Bergson’s oeuvre is ignored, however. This 
study seeks to sensitise the reader to Bergson’s ideas. It aims to show that his 
views represent not only an important undertow in twentieth-century 
philosophy, but also in twentieth-century science. 

Although science and philosophy seem to address similar questions (what 
is life? what is consciousness? what is time? etc.) they ultimately walk different 
paths to address these questions. The exact sciences have committed 
themselves to develop specific high-precision tools and methodologies. These 
enable an enhancement of knowledge through standardised empirical 
observation, organised and described through the use of mathematical tools 
and instruments. Philosophy positions itself in the area that precedes the 
development of such tools and instruments: it is in the first place guided by 
the effort to ask the most fundamental questions possible. Still, both science 
and philosophy seek knowledge. And both have an empirical dimension. But 
philosophical empiricism starts from introspective experience, whereas 
scientific research is based on experimentation. Neither is able to fully express 
the manifold of phenomena we encounter in the world. This shared inability 
is interconnected with the problem of representation: both science and 
philosophy are expressed in symbols that inevitably create taxonomies of the 
world. They compartmentalise, generalise and create orders of things, rather 
than referring to their concreteness and individuality. In other words, by 
naming the world we lose the ability to reach out to singular things in their 
continuity. Bergson circumvented this by developing a specific approach to 
the nature of experience, conceptual representation and reflection. 

Bergson’s philosophy is closely related to the ideas of the American 
pragmatist philosopher and psychologist William James. Bergson had sent him 
Time and Free Will and Matter and Memory but it wasn’t until 1902 that James got 
around to reading these and sending Bergson a reply. James’s radical 
empiricism was an attempt to reorient the empirical method by maintaining a 
proximity to direct experience. Similarly, Bergson’s view on intuition focuses 
on the multiplicity of experience. At the same time, he maintained that lived 
time should not be regarded as fragmentary: it is not a sequence of fixed 
moments. There is however also an important difference: whilst for Bergson, 
language formed an obstacle, since its structure determines the way we think 

 
24 E.g. Louis de Broglie, Edgar Morin, Ilya Prigogine. 
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about the world, for James ‘pure experiences’ hold meaning (James 2000, p. 
269) and may generate linguistic shapes, rather than be obscured by them. In 
this regard, James’s philosophy takes a much less problematic perspective on 
language than Bergson’s.  

Intuition, from a scientific point of view, is not considered to be an exact 
method, since it precedes all epistemological conventions25. Stringent methods 
of observation, through quantification, measured experience, and self-critical, 
generalisable observation hold the key to produce knowledge that can be 
objectified. Any other approach to knowledge, in view of the rigorous 
methods of experimental science, are not sufficiently certain. However, 
intuition cannot be erased completely: the way one applies method is guided 
as much by intuition (e.g. the creative process of drafting a hypothesis) as by 
intellect.  

Bergson attributed a key role to intuition. Intuition enables knowledge of 
differences in kind (quality) rather than degree (quantity). As he explains in his 
An Introduction to Metaphysics, intuition could provide a way to experience 
(rather than ‘know’) the intrinsic being of an object’s uniqueness and 
ineffability (Bergson 1999 [1903]). We not only relate to things via sense 
perception, but also intuitively. Bergson claimed for instance that we 
experience our body “from without”, via perceptions of both ourselves and 
others, but also “from within” (Bergson 1999 [1903], pp. 9–11), by the 
affections that we display, live and are aware of. It appears that neuroscience 
overly focuses on the conclusions that can be drawn ‘from without’ (from a 
third person perspective), and does not sufficiently demonstrate awareness of 
the availability of an equally valid source of knowledge, namely the knowledge 
based un such experience from within. But, apart from direct experience, such 
knowledge is by necessity already memory (Bergson 1999 [1903]). After all, as 
soon as we become consciously aware of our experiences, experience itself has 
already occurred. 

The role of intuition is important also in scientific ways of knowing, 
especially in the so-called context of (scientific) discovery. But this role is often 
polished away in a posteriori justifications of such knowledge. This retouch of 
science practices, reify a Whig history of a rationally derived process, as if 
reality itself speaks with a voice of reason, from the preconditioned, 
quarantined laboratory environment where it is given its podium: the 
elementary role of intuition is ignored as a– methodical and non-rationalist. 
But as Gilles Deleuze defends in his Bergsonism (1966), intuition is a method 
that enables us to define problems in terms of ‘kind’ rather than ‘degree’. It 
demands precision, effort and concreteness. 

We could say that Bergson is an intuitionist in his considerations of 
empiricism, with a focus on the philosophy of life. But this does not 
aid in placing his in a wider historical context. We may attempt so by 
reference to antiquity. In his ‘Specimen of the Table Talk’ (1836) the poet 

 
25 With the exception of the posterior acceptance of intuition as source of knowledge. 
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Samuel Taylor Coleridge (1772–1834)), inspired by a dictum of the German 
idealist philosopher Friedrich Schlegel (1772–1829), remarked: “Every man is 
born an Aristotelian, or a Platonist. I do not think it possible that any one born 
an Aristotelian can become a Platonist; and I am sure no born Platonist can 
ever change into an Aristotelian. They are the two classes of men, beside which 
it is next to impossible to conceive a third.” (Colereridge 1836, p. 95). Slightly 
over a century later, the Argentinian writer and poet Jorge Luis Borges 
followed suit on this observation: “The latter [the Platonists] feel that ideas are 
realities: the former [the Aristotelians], that they are generalisations; for the 
latter, language is nothing but a system of arbitrary symbols: for the former, it 
is the map of the universe. The Platonist knows that the universe is somehow 
a cosmos, an order; that order, for the Aristotelian, can be an error or a fiction 
of our partial knowledge. Across the latitudes and the epochs, the two 
immortal antagonists change their name and language: one is Parmenides, 
Plato, Anselm, Leibniz, Kant, Francis Bradley; the other, Heraclitus, Aristotle, 
Roscelin, Locke, Hume, William James” (Borges 1945, p. 10). Although this 
clustering neglects the Platonic aspects in Aristotle’s works, as well as many 
other complications, one might indeed claim that there are two traditions at 
play in the history of philosophy: one that seeks the eternal and universal 
structure beneath experience, the other seeking to understand the flux of 
experience itself. It is tempting to place Bergson might in the latter tradition. 
He expressed a strong criticism of mechanistic and positivist thought, and was 
not an adherent to classical idealism. However, Bergson also admitted being a 
dualist. Without wanting to get carried away over third ways, as we will see, it 
might not be clear cut case to categorise Bergson in either tradition, as far as 
they can be edified as valid absolute quantities at all.  
 
To investigate whether Bergson’s ideas hold any relevance for modern science 
means sailing through dangerous waters. It means readdressing the deeply 
problematic debate between Einstein and Bergson, it means addressing 
sensitive discussions concerning definitions of life in the light of vitalist 
theories, and it means addressing the persistent issue of the mind-body 
dualism in neuroscience. Only by pursuing these issues can the basis of the 
fissure between these two areas of knowledge be uncovered. The objective of 
this publication, in part, is to bridge this very fissure. 

Bergson’s views on science have specifically been discredited as a result of 
his debate on time with Einstein – a result of an unfortunate misreading by 
both physicists and philosophers. French philosophy after the Second World 
War turned to the works of Edmund Husserl, a contemporary of Bergson, 
and his pupil Martin Heidegger, rather than to the oeuvre of Bergson, although 
he influenced both. And besides the unfortunate debate with Einstein (after 
which Bergson’s position came to be misrepresented), Bergson became 
associated with nineteenth-century vitalism; crudely explained: the view that 
there is a mysterious force or vital spark at work in living beings, making them 
different from non-life (stones, coffee mugs, stars, dead wood, asteroids, 
crystals, gases, temples, photons, cars, etc.). This was, again, a 



51 
 

misrepresentation of Bergson’s actual position26, although Bergson was indeed 
also interested in more spiritual subjects, including religion and Catholicism. 
Thus, another reason for the collective amnesia after Bergson’s death was that 
younger generations were less inclined to the mystical, endorsing a modernist 
functionalistic view of science and technology. As a result, Husserl’s 
phenomenology, that aimed to be a rigorous science, seemed preferable over 
Bergson’s philosophical oeuvre. Advances in genetics during the 1930s 
seemed to fill the gap that was at the time still open with regard to the 
mechanisms behind evolution: any form of vitalism, be it that of the biological 
vitalists of the nineteenth century or the philosophical concept of vital impulse 
as it was expressed by Bergson, were regarded as out of date. A further 
contribution to the collective amnesia mentioned above was that Bergson’s 
oeuvre was perceived to be too unsystematic and anti-methodological. 
Bergson himself did not always help his cause either: he asked his wife to 
destroy his archives after his death, so that no unfinished manuscripts 
survived. Furthermore, given the complexity of Bergson’s philosophy, he has 
hardly been ‘canonised’ in any existing tradition (Mullarkey 2010). 

A rehabilitation of Bergson was long due, and has only been spurred 
recently, by (a.o.) the aforementioned study by Jimena Canales. As Canales 
describes it: ‘Einstein searched for consistency and simplicity, Bergson 
focused on inconsistencies and complexities’ (Canales 2015, pp. 21). This led 
to a clash between on the one hand the static tradition Einstein adhered to, 
claiming that science could reveal the universal and eternally valid laws that 
determined the universe, and on the other hand the dynamic tradition Bergson 
adhered to, claiming that never-ending change was the basic aspect of reality27. 
Bergson’s ideas on time are not regarded as obsolete by all scientists. They are 
still deemed to be relevant by several proponents of quantum theory, the 
principles of which clashed with the determinist position embraced by 
Einstein. This book aims to continue the effort of those involved in 
rehabilitating the works of Bergson, albeit not without critical assessment. It 
also aims to contribute to a wider awareness over the interrelation between 
physics, the life sciences, the neurosciences and philosophy. 

Rather than being devoted to incremental, piecemeal research, current 
developments in physics, biology and neuroscience indicate that science is 
once again committed to addressing the basic questions, the ones it shares 
with philosophy: definitions of life, the place of consciousness and the nature 
of time. This provides an opportunity to reopen the traffic over these bridges 
and revitalise a philosophy of science that is prepared to discuss content rather 
than focusing either on the logic of scientific method or on the sociology of 
science. By reconsidering Bergson’s contribution, we pick up the debate 
precisely from where it became stranded a century or so ago. This study 

 
26 Which might be termed ‘panvitalist’, thus referring to Bergson’s view that vital impulse is 
not merely a distinguishing characteristic of biological life forms (nor is duration). 
27 In fact an ancient opposition that already existed in presocratic philosophy, as I will 
discuss later on. 
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attempts to reconnect the sciences with the humanities by both a clarification 
of Bergson’s ideas on time and a revitalisation of his views for contemporary 
science. 

The question from which this study departs is: how can the Bergsonian revision 
of the notions of time, life and memory provide an ontological basis for a philosophical 
approach to the technological nature of the human being in its current habitat? And seeing 
that the name ‘Bergson’ only appears in the subtitle of this study, I would like 
to immediately rephrase this question as: How can a philosophical understanding of 
the exact sciences further the societal aspects of their manifestation in technology?  

In the context of this study, this question focuses on a study of the 
different implicit ontologies in the three science domains sketched out, as well 
as the outlines of an analysis of the current technological condition on its basis.  

In the following chapters, I will discuss how the (apparently quite 
diverging) core motifs of Bergson’s philosophy (time, life, consciousness, 
experience, morality, etc.) relate to each other and how they are relevant for 
understanding the Zeitgeist of our own time. I will focus on several of 
Bergson’s publications28: Time and Free Will: An Essay on the Immediate Data of 
Consciousness (French: ‘Essai sur les données immédiates de la conscience’ 
(1889)), Matter and Memory (French: ‘Matière et Mémoire’ (1896)), Introduction 
to Metaphysics (French: ‘Introduction à la métaphysique’ (1903)), Creative 
Evolution (French: ‘l‘Évololution créatrice’ (1907)), Duration and Simultaneity 
(French: ‘Durée et simultanéité’ (1922)) and The Two Sources of Morality and 
Religion (French: ‘Les deux sources de la morale et de la religion’ (1932)). 
Through these, I will discuss Bergson’s dialogue with and position in the 
debates concerning the sciences of his day and age, but I will also point out 
how the undertow of his thoughts resurged in various later scientific 
developments, thereby indicating how his thoughts are highly relevant for 
contemporary issues related to the convergence of science and technology. 

In its effort, this book also hopes to contribute to a general strengthening 
of the role of philosophy for the sciences. When any scientific field is 
confronted with problems related to the basic presuppositions of its discipline, 
this inevitably entails a shift into a different, more philosophical mode of 
thinking (Zwart 2017). Scientists’ interest in philosophical debate often only 
occurs when something is found to be inconsistent within the existing 
dominant paradigm. On such occasions, scientists tend to opt for a more 
public outlet of their concerns and ideas. Unfortunately, when data apparently 
correct foundational philosophical concerns, the hatches of the disciplinary 
windows close again. Afterwards, those scientists that do continue to venture 
into philosophical debates are usually met with scepticism by their colleagues. 
Since this holds an important problem for the critical mass of scientific praxis, 
the dialogue between science and metaphysics is in urgent need of restoration. 

 
28 Here I will mention only the year of the first French publication. Elsewhere I will use 
English translations (except where French is needed), mentioning the year of the specific 
edition I used. 
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This book therefore aims to support a reflexive turn in science, as well as a 
turn towards contemporary science in philosophy. 

For this book, I combined my experience of multiple national and 
international projects in ethics and policy of science and technology with my 
parallel research in philosophy. They represent a contextual reading and 
interpretation of the oeuvre of Henri Bergson. I started with a scan of 
literature within these three domains of science that referred to Bergson, 
which became the basis of a reconnaissance of the oeuvre of Bergson. On this 
basis I sought to distil a message from this combined reading for 
contemporary science, and on that basis to diagnose the role and place of 
technology in this day and age. Methodologically speaking, the approach to 
this book thus amounts to a reading of Bergson’s oeuvre in a contextual 
relation to the three domains discussed. It travels through a tripartite move 
from theoretical physics through the life sciences to the neurosciences. These 
steps are necessary to discuss the creative coevolution of science, technology 
and biology in the ensuing chapters. The core question that lies behind this 
endeavour might be circumscribed as: ‘how can change be thought in the 
context of science and technology?’ The more pragmatic question of this 
endeavour might be: ‘How can a contextual reading of the works of Henri 
Bergson contribute to a better self-understanding in the sciences – for first 
three domains, then the relation of these domains to technology?’ 

As said, this book does not seek to merely add another volume to the 
philosophical library, but rather to revitalise this particular branch of the story 
of European thinking. At this turning point in history, humankind needs to 
take on an unprecedented responsibility: we need to grow beyond the spoilt 
luxury of being in a world that nurtures us and become aware of the need to 
nurture a world, both in ecological and economic terms. Understanding the 
stakes of the worldview of that era is of the utmost importance for the future 
prospects of our own species. This age of ours, this ‘now’ in which we live, in 
which the future has become present, is the age in which the demise of 
humanism should indeed be mourned, and our inability to replace it should 
be confronted. The sciences may play a crucial role in this challenge, but they 
cannot if they are not sufficiently aware of their own predispositions. 

The ensuing chapters were written not only in dialogue with Bergson’s 
texts, but also with a view to the human condition in the current age of 
technoscience. They build on publications on Bergson by others (author 
studies such as Canales’s aforementioned The Physicist and the Philosopher, but 
also older studies such as Gilles Deleuze’s 1966 study Bergsonism or Milič 
Čapek’s 1971 study Bergson and Modern Physics). It also extrapolates from lesser 
known studies (international obscurity is at times due to non-availability in 
English) such as Jan Bor’s 1990 study Bergson en de onmiddellijke ervaring 
(‘Bergson and immediate experience’) and Hein van Dongen’s 2014 study 
Bergson. Building on the groundwork of these authors, I aim to support a 
venture into questions that take us beyond the laboratory and beyond state-
of-the-art research. For ultimately, there is no competition between science 
and metaphysics. Whilst they may inform each other, they are distinct 
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knowledge fields with distinct approaches and distinct purposes. These 
distinctions should be drawn sharply, so that both might benefit from the 
findings and insights from both sides29. Although the reflections involved 
remain essentially at the heart of experimental thought, they ask the reader to 
question the foundations of the positions and theoretical perspectives usually 
accepted as dominant in various science areas. It supports critical self-
investigation in current scientific practices, not merely to awaken the 
slumbering philosophical impetus of various scientific disciplines, but 
specifically to trigger the willingness of scientists to reflect on the wider 
implications and cultural relevance of their findings and show how these are 
important to contemporary society. The aim is to open up some of the 
‘disciplinary hatches’ of scientific thought. Some may have been sealed for 
decades, others have remained open more or less, but only for those prepared 
to read publications of authorities in the field that go beyond the state of the 
art. Such reflection is necessary, since, as Bergson also held, when the hatches 
close, metaphysical presuppositions that constitute the point of departure for 
a praxis of scientific research are mistaken for their conclusions30. 

 
  

 
29  Not doing so raises discursive problems: for example, when contemporary 
neuroscientists feel tempted to present their findings as proof for the non-existence of free 
will, a confusion emerges between science and metaphysics. 
30 To illustrate this with an apocryphical story to which I found no reference beyond my 
father: once, during a psychology conference on behaviourist psychology – the school that 
considers man as behaving things without intentionality or free will – the behaviourist 
psychologist B. F. Skinner fell asleep during a lecture that dealt with his work. The speaker, 
unaware, delegated a question from the audience to Skinner, who, startled, answered with 
elegant academic aptitude that he couldn’t answer the question since he could only see 
‘things behaving’. 
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Part II: Bergson and Three Science 
Domains 
 
The distinction between the analytic mind that moves around the object and 
intuition that enters into it, relates to a distinction that Bergson describes in 
earlier works: Bergson, in his distrust of the philosophical distinction between 
subject and object, concept and world, word and thing, symbol and event, 
aims to avoid the problem altogether, by adhering to ‘intuition’ of the nature 
of things/events as a more direct source of knowledge, which can move 
beyond the restrictions of our linguistically determined abilities of describing 
and explaining (Čapek 1978). But in terms of our knowledge systems, 
representing such immediate experience always poses a problem. 

In An Introduction to Metaphysics (1999 [1903]), Bergson gives an account of 
the difficult relation between representation and object, stating: ‘A 
representation taken from a certain point of view, a translation made with 
certain symbols, will always remain imperfect in comparison with the object 
of which a view has been taken, or which the symbols seek to express. But the 
absolute, which is the object and not its representation, the original and not 
its translation, is perfect, by being perfectly what it is’ (Bergson 1999 [1903]). 
Here, the sciences are caught in a difficult position, specifically if we take the 
exact scientific approach to reality to be predominantly analytic and 
representational rather than intuitive and introspective. Leaving chaos theory 
and complexity theory aside, most approaches in the exact sciences still remain 
analytic and reductionist: it is only by understanding the parts and their 
relation to each other that one understands the whole. Scientists analyse by 
interpreting, translating, using symbols and representations in the shape of 
words, formula and imagery. In all these cases, what Bergson refers to as the 
object, which to him is ‘absolute’, remains beyond the horizon of these 
analytic knowledge strategies. To be able to have access to the absolute object, 
we should stop moving around it (Bergson 1999 [1903]). Here, the experience 
of the object is of a different nature. In this work31, Bergson claimed that the 
only ‘object’ or reality that we can truly enter and seize from within is our self: 
we can only experience immediate consciousness in that instance. Later, he 
would take a less restrictive view. For if one understands immediate 
experience as an intuition of duration, such experience can be followed 
upward, to spirit, as well as downward, to matter (The Creative Mind (2007 
[1923], p. 187).  

In the following chapters, I address three fields of science: (a) physics in 
relation to the abstract and the concrete, (b) biology (notably emerging 
research trajectories in synthetic biology) in relation to concepts of life and (c) 

 
31 In other works Bergson takes a less restricted view.  
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the neurosciences in relation to the technical nature of human identity. The 
discussion in these domains revolves around one main topic: time. Time, 
isolated from experience as the measure of events in the universe in modern 
physics; time as the measure of emergent systems in evolution and as the 
backdrop of the theory of evolution in biology; time in relation to memory 
and imagination in neuropsychological accounts of memory. In these 
treatments, I will discuss the ideas of Henri Bergson as a basis to unveil time 
as a living process, rather than as a mechanism for the recording of events. 

Mechanistic thought is still quite dominant in contemporary science. But 
time itself can only be thought as process. From change, all derives, but 
change itself is not derived. Whilst the notion of change does play an 
important role in contemporary science, it is often overruled by the above 
watchmaker’s view on reality. A vocabulary derived from Bergsonian thought 
might be able to expose the consequences thereof.  

Bergson is not a philosopher of science par excellence. Conventionally, 
the philosophy of science is either about defining norms for epistemic validity 
or the logic of scientific rationality. But where the conventional philosophy of 
science deals with issues of knowledge validity and methodological legitimacy, 
Bergson’s contribution to the sciences lies in his interpretation of the 
metaphysical undertow of scientific discourse. Bergson considered scientific 
theories and practices as moments in an evolving historic process. As such, 
they need to be discussed from a historical perspective. He thus engaged in a 
dialogue with the sciences, critically challenging and probing their basic claims. 
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Chapter 4: Time and life: Bergson and physics 

 
 

The pure present is an ungraspable advance of the past 
devouring the future. In truth, all sensation is already 
memory. 

– Henri Bergson, Matter and Memory 
 

Throughout his oeuvre, Bergson addressed a tenacious problem in the 
conceptualisation of time in the exact sciences. In his view, approaches in 
classical mechanics attempted to ‘think’ the universe outside of time. Classical 
mechanics did embrace a concept of time, but it was a concept of time as a 
mechanical process; time reduced to spatiality. With this concept, events are 
supposed to enfold as if occurring in a linear process. As Bergson would write 
to his friend and colleague, the American Pragmatist William James: 

 
“I had remained […] wholly imbued with mechanistic theories, to which I had been 
led at an early date by the reading of Herbert Spencer. It was the analysis of the 
notion of time, as it enters into mechanics and physics, which overturned all my 
ideas. I saw, to my great astonishment, that scientific time does not endure.32 that 
positive science consists essentially in the elimination of duration. This was the point 
of departure of a series of reflections which brought me, by gradual steps, to reject 
almost all of what I had hitherto accepted and to change my point of view 
completely.” (letter of Bergson to James (Bergson 1908, quoted from Perry 1935). 

 
The conception of time as a linear mechanistic process distorted its nature, 
thus robbing it from its essential property: that it endures. To enable this 
awkward conceptualisation of time, mechanistic thought reconceptualised 
time in a vocabulary associated with space. As Bergson expert Milič Čapek 
phrased it, the worldview of classical mechanics took a container perspective 
on space and time (Čapek 1971). From this perspective, space is considered 
as some kind of container for all extended objects whilst time, imagined in 
spatial terms, is seen as a container for events. This is a view that we have 
grown so accustomed to that we take it for granted. Bergson even conceives 
of it as a natural tendency of how our minds function. 

Although clocks are useful instruments to render temporal events 
calculable, especially in scientific research practices, Bergson warns against 
edifying clock time as an objective, real category. Bergson’s most important 
objection against identifying time with clock time is that it leads to a 
representation of time that confuses duration with extension. What is 

 
32 Although not sufficiently explicit about the matter, Bergson did acknowledge that this 
position – that scientific time does not endure – does not mean that only life endures, and 
nonlife does not. This is an important note, since it is relevant for the enduring discussion 
whether Bergson’s philosophical vitalism follows the strict division between life and 
nonlife in biological vitalism or not. See the next chapter for a discussion of this point. 



62  

measured by clocks is not real time but constructed time. In contrast, lived 
time (duration) is time as it becomes manifest in ever– changing and ever-
evolving processes in nature. It not only refers to how we experience time, but 
to living systems in general. 

For the natural sciences there are two concepts of time that are to an extent 
incommensurable (de Saint-Ours 2008): time as a container of events (clock 
time) and time as becoming (change). These concepts reflect two ways of 
experiencing time, namely time as discrete (especially in distinguishing 
between all moments on the line that runs from the past through the present 
to the future) and time as dynamic, non-discrete, continuity. Bergson defined 
a way to reconcile these two concepts. (see Chap. 5). 

The concept of time as a container was dominant from Newton onwards. 
It construes time as something absolute, as if it were a container for all events, 
disregarding their ever-changing evolving nature. ‘Becoming’, regarded from 
this perspective, is merely a process unfolding in time, not time itself. Newton 
represented this container view on time by depicting time as a straight 
unchanging line. Einstein, radically innovative as his theories were, still 
retained an absolute conception, albeit not of time but in the relation between 
time, space and mass. He represented time as a plane that, although plastic, 
remains understood through the lens of space and determined by its relation 
to mass and gravity. As such, spacetime remains a geometric notion. Both the 
notion of linear time (Newton) and the notion of spacetime (Einstein) allow 
for the idea that time can exist without change. After all, if the universe were 
to have been empty, time would still exist. Leibniz already developed a 
somewhat alternative view on time by seeing time as relative: Leibnizian time 
and space, in the words of de Saint-Ours, are “[…] just relations. Space is the 
order of coexistences while time is the order of successions” (de Saint-Ours 
2008, p. 3). Yet, this conception of time, although relational, remains caught 
in classical determinism, since it represents time as a geometric category, a 
fourth dimension. This is best demonstrated in the notion of a ‘block universe’ 
(Petkov 2005): the idea that time is viewed as a 4th dimension. This view, 
entails that past, present and future state are determined points in a four-
dimensional cube, as much as here, there and yonder are places in three-
dimensional space. ‘Passage of time’, in the block universe, is an illusion, and 
change a mere epiphenomenon. As in the classical assumption of three-
dimensional space and linear constant time, there is no place for true 
randomness if we accept the block universe notion of time as a fourth 
dimension. Randomness might be a phenomenon to us, but it does not ‘really’ 
occur. It becomes reduced to ‘what one cannot predict’ rather than ‘what has 
not been fixed in advance’: it is merely the restrictions of our intellect that 
create the semblance of randomness whilst reality ‘in itself’ does not 
demonstrate randomness. 

As mentioned in the previous chapter, Immanuel Kant understood time 
as part of how our experience of the world is structured. Becoming is 
something that we perceive as a result of this epistemological substructure. 
The Kantian notion of time entails an epistemological subjectification of this 
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concept of time. Speaking in Kantian terms, time is a medium that enables our 
experience of becoming, whilst in Newtonian and Einsteinian terms,33 time is 
a parameter of the universe that is either fixed and unchanging (Newton), or 
plastic but still determined in its relation to speed and gravity (Einstein). As 
such, one might say that the whole project of the scientific revolution, from 
its early beginnings around 1500 until the early twentieth century were aimed 
at an abolition of change. 

In the dominant view in physics until quantum mechanics, becoming thus 
appeared merely as a way in which events unfold, rather than conceiving of 
clock time as a particular way of ordering this process of becoming. In the 
exact sciences, the return of ‘time as becoming’ can be found in evolution 
theory and thermodynamics (although what is at stake in the latter case is a 
process of ‘degrading’ or dissipation, or ‘negative becoming’, rather than true 
‘becoming’), and, more recently, in chaos theory. Here, an undertow view on 
time suddenly challenged the idea of time as a container of events. In its earlier 
stages, this alternative view was still reconcilable with the dominant view, but 
ultimately the incompatibility of these two paradigms became apparent and a 
clash could not be avoided. It would become quite manifest in the debate on 
time between Einstein and Bergson, but other facets of the issue became 
apparent in other contexts as well. 

The issue to what extent time can still be quantised (whether it can be 
compartimentalised or should only be regarded as a fluid continuum) remains 
up for debate. Bergson’s point of view would tend to the notion of fluidity, 
although compartimentalisation, in his perspective, would likely be termed an 
example of our way of theorising the world,34 not a property of that world. 
Here, however, the blurring between spectator and event that is part and parcel 
of the debates in quantum physics informs an even more radical perspective 
that might fit better with the, non-definable, immediate experience as 
discussed by Bergson. 

The combined concepts of linear time and three-dimensional space in 
classical mechanics give rise to a specific view on phenomena such as force, 
gravity, movement, acceleration: these phenomena occur as determined. 
Events thus follow each other like a train that can only move forwards, with a 
continuous speed, and on tracks that never bifurcate. The alternative view on 
time as endurance and change is process-based, complex, undetermined and 
does not exclude concepts of free will. In the early 1920s, these two concepts 
of time and how they should be prioritised were to form the basis of what was 
to become a deeply entrenched debate. 

 
33 Specifically in how Minkowski’s notion of spacetime as 4th dimension was taken aboard 
in the theoretical grounding of his theories. 
34 As a property of how our language informs an interpretation of experience in terms of 
an experience of the world as the ‘sum of all things’. 
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4.1 The conceptual disarray between space and time 
Galileo Galilei (1564–1642) was one of the first modern scientists to study 
time, specifically in relation to the constant movements of pendulums. Galilei 
also developed the first standards for time (as he did for space). The basic 
concepts he developed were further elaborated by, amongst others, Isaac 
Newton (1642–1727). Newtonian time is to be taken as independent of the 
observer, to progress at a consistent pace independent of location and to be 
‘measurable’ although ‘imperceptible’. In classical mechanics time was thus 
considered to be one of the fundamental ‘scalar quantities’. Time was further 
regarded as absolute. Newton considered it to be comparable to a scalar 
quantity such as length. 

Time, in Newton’s mechanics, was thought of as a homogenous 
environment similar to three-dimensional space. Although this view came to 
be contested in physics since the early 1900s, it does persist in other exact 
sciences. When Immanuel Kant (1724–1804) defined his epistemology in line 
with questions that emerged from the lack of a foundation of Newton’s 
mechanics, it appeared to have led him to a categorical understanding of time 
in the same terms as space. In Time and Free Will Bergson criticises this 
tendency to think time in the same way as space: instances as sequential dots 
on a line. The mechanical conception of time was, in his view, a ‘non-time’. 
Since any process becomes predictable there is no renewal, no true evolution 
in the Bergsonian sense of the word Time is merely the ‘track’ on which the 
occurrences are displayed. The elementary problem with this view on time is 
that once within the confines of time (and we all are, even if the convention 
of science is to pretend to have an outsider’s perspective), we can no longer 
even perceive the direction or speed of time. Time becomes, in a sense, 
reduced to a mere variable. The main problem with time thus appears to be 
our tendency to conceptualise it as we conceptualise space. As van Dongen 
lucidly states in his 2014 publication on Bergson (van Dongen 2014), what is 
a clock other than a circular ruler? Conceptualised as such, it remains restricted 
in the first place to one-dimensional space: linear, and, measurable accordingly. 

From Newton onwards, physics started from the idea of a reversibility of 
the mechanisms of processes through time.35 Time itself was not considered 
to be reversible, but the processes occurring through time were. In this view, 
time was portrayed as a line on which processes starting from a given state and 
ending in another state might be turned around, which was then supposed to 
lead to the original state: in short, a symmetry between going forwards or 
backwards. In classical mechanics, any process described was regarded as 
reversible according to this principle. Any view on cause and effect also held 
that effects, when the process was reversed, could act as cause. This 
assumption is also called ‘T-symmetry’ or time reversal symmetry (Lebowitz 

 
35 Some restrictions were defined to this principle. Ludwig Boltzmann for example defined 
how this was only possible for microphenomena, not for their macro-aggregates. 
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2008): it concerns the theoretical symmetry of physical laws under the 
hypothetical reversal of time. This view on processes in physics is best 
illustrated with again the metaphor of the clockwork mechanism: if one 
reverses the spin of a clock, the processes involved will also be reversed. T-
symmetry fit well within the concept of causality as it arose in modern science. 

The concept of causality, also referred to as causation, is abstract. It 
indicates how one event (the cause) that temporally precedes, is responsible 
for another (the effect) that follows in time. It only partially builds onto the 
four causes defined by Aristotle (namely onto the ‘efficient cause’). Up to the 
early twentieth century, this modern conceptualisation of causation 
necessitated that these objects would physically touch one another. The 
ancient Greek concept of an ‘aether’, a kind of proto– material substance 
existing in the void of space, was part and parcel of this axiom and explained 
the influence of planetary movement around the sun without strings attached 
to the planets.36 

It took until the nineteenth century for T-symmetry, the reversibility of the 
arrow of time in physics, to be challenged. The second principle of 
thermodynamics observed aggregate phenomena, on a macro-scale. These 
showed properties of a different kind: the increase of entropy, the measure of 
chaos (as defined in the second law of thermodynamics37) shows that the 
universe appears to have a large-scale tendency to strive for a decrease of 
difference between different mass and energy levels. This principle was 
described in terms of an irreversibility of the arrow of time in 1927 by the 
British astronomer Arthur Eddington (1882–1944). As de Saint– Ours states: 
“[…] with the exception of the second principle of thermodynamics, the 
equations of classical physics do not give evidence to time’s irreversibility, 
quite the opposite” (de Saint-Ours 2008). But, the principles of 
thermodynamics describe an accumulative phenomenon; they remain 

 
36 The concept of an aether is a remnant of Aristotle’s metaphysics. For him, causes could 
not manifest over a distance without some kind of medium. A vacuum, in Aristotle’s 
worldview, could not exist. Following his teacher Plato, he therefore postulated the concept 
of an aether as a fifth element, to explain how objects could influence each other over 
distance. René Descartes would elaborate this ‘aether’ in the seventeenth century in terms 
of vortices influencing each other, thus explaining the material causation of how particles 
formed material objects. Although these processes were conceived as complicated, they did 
remain materially determined. And linear clocktime remained a mechanical backdrop for 
these materially determined, reversible processes. 
37  Rudolf Julius Emanuel Clausius’s (1822–1888) definition of the second law of 
thermodynamics (1854): “Heat can never pass from a colder to a warmer body without 
some other change, connected therewith, occurring at the same time.” Sadi Carnot (1796–
1832) expressed a prior version of the same principle in 1822, on the basis of his idealised 
heat engine. Planck’s statement of the second law might be more recognizable and runs as 
follows: “Every process occurring in nature proceeds in the sense in which the sum of the 
entropies of all bodies taking part in the process is increased. In the limit, i.e. for reversible 
processes, the sum of the entropies remains unchanged.” (Planck 1987 [1903]). 
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reconcilable with time reversal symmetry, since they only apply to the slow 
macro-scale processes of the universe.38 

The hidden basis of the assumption of time symmetry lies in the 
mechanistic worldview. It is specifically related to the conception of space that 
serves as a three– dimensional milieu for objects and the conception of time 
as the accumulation of infinitesimal moments on a line that serves as a milieu 
for events. Causality then serves as the relation between these two. Bergson 
quotes the mathematician and astronomer Pierre-Simon Laplace (1749–1827) 
to illustrate this mechanistic view on time and space: 

 
“We may regard the present state of the universe as the effect of its past and the 
cause of its future. An intellect which at a certain moment would know all forces 
that set nature in motion, and all positions of all items of which nature is composed, 
if this intellect were also vast enough to submit these data to analysis, it would 
embrace in a single formula the movements of the greatest bodies of the universe 
and those of the tiniest atom; for such an intellect nothing would be uncertain and 
the future just like the past would be present before its eyes.” (Pierre Simon Laplace 
as quoted in Marij (2014) as well as Bergson (1911 [1907])). 

 
In Creative Evolution Bergson writes: “A superhuman intelligence could 
calculate, for any moment of time, the position of any point of the system in 
space. And as there is nothing more in the form of the whole than in the 
arrangement of its parts, the future forms of the system are theoretically visible 
in its present configuration.” (1911 [1907], p. 8). Reality, in this worldview, 
consists of components made up of particles, the smallest of which cannot be 
divided further; these particles are presupposed to hold definite places in space 
at a given moment in time. This reality of particles situated in space and time 
can only be grasped in full by an ideal observer. This observer is supposed to 
be able to perceive this reality, and at the same time interact with it at least to 
the extent that it is able to be aware of it. This hypothetical observer has also 
been dubbed ‘the demon of Laplace’. Although sometimes compared to God, 
it is actually the ideal position of the scientific subject itself. Laplace’s demon 
illustrates a meta-paradigm still held in many scientific disciplines, and remains 
the dominant worldview in the sciences, albeit due to a somewhat one– sided 
general understanding of modern physics which thinks in terms of causation 
rather than processes. 

In the same book, Bergson criticises the mechanistic worldview with the 
following argument: 

 
“[…] though the whole of the past goes into the making of the living being’s present 
moment, does not organic memory press it into the moment immediately before the 
present, so that the moment immediately before becomes the sole cause of the 
present one?-To speak thus is to ignore the cardinal difference between concrete 
time, along which a real system develops, and that abstract time which enters into 
our speculations on artificial systems. What does it mean, to say that the state of an 
artificial system depends on what it was at the moment immediately before? There 

 
38 In the end, it took until quantum mechanics for this principle to be radically challenged. 
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is no instant immediately before another instant; there could not be, any more than 
there could be one mathematical point touching another.” (Bergson 1911 [1907], p. 
21) 

 
As Bergson continues, the concrete conception of time refers to time “along 
which a real system develops”. The abstract conception of time is a 
construction that “enters into our speculations on artificial systems” – systems 
such as clocks. In other words, the presupposition of clock-time, in its 
combination with linear causality, leads us to explain events in the world on 
the basis of a deterministic framework and not the other way around; it is not 
the empirical evidence of determinism that confirms the existence of clock-
time.39 The classical picture of linear time needed to be revised. This indeed 
came to be one of the most important topics for twentieth century physics. 
Where Newtonian physics was regarded as radical due to its assumption of 
cause and effect without the objects involved touching each other,40 Einstein’s 
general theory of relativity was considered a revolution in physics since it 
implies a different image of time than the linear picture. The general theory of 
relativity implies a different image of time than the line, which is the reason 
that it is regarded as revolutionary. The theory of relativity reconceptualises 
time with a geometrical image in mind: although no longer linear, spacetime is 
now represented as 4th dimension. And although time is regarded as relative 
to mass and velocity rather than as absolute, these relations are again 
determined. 

 
4.2 Tinkering with time: the debacle with Einstein 
In 1922 the physicist Paul Langevin (1872–1946) organised a meeting between 
Henri Bergson and Albert Einstein for the Société française de philosophie. In 1911, 
Langevin had written a paper for the Fourth International Conference of 
Philosophy in Bologna and it was this paper that first drew Bergson’s attention 
to the theory of relativity. Langevin attempted to get more public knowledge 
of the theory of relativity. After the meeting between him and Einstein 
Bergson finalised Duration and Simultaneity (Durée et simultaneité 1999 [1922]), a 
publication that he had already been working on. Unfortunately, what was 
planned as a convivial meeting between two of the most important intellectual 
minds of the time became to be a heated debate. As Canales writes: “The 
meeting had been planned as a cordial and scholarly event. It was anything but 

 
39 This small turn-around is not sufficient: for Bergson, we are even predisposed to think 
our world in terms of cause and effect, and in geometrical, spatial categories. Here, Bergson 
implicitly follows David Hume’s relativistic account of causality – a habituation of how 
sensory experience is interpreted in the mind. But in Hume’s philosophy the consequence 
for knowledge is dire: no fundament. In Kant’s attempt, causation becomes a transcendental 
presupposition to arrive at objective knowledge. Of course, the Kantian edifice is built on, 
but not pre-ordained to be restricted to, such a categorisation of experience. 
40 Until the nineteenth century, some physicists still adhered to the pre-Newtonian view, 
hoping to solve the problem of gravity through the assumption of an aether, or the 
assumption of vortices transferring cause to effect over distance. 
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that. The physicist and the philosopher clashed, each defending opposing, 
even irreconcilable, ways of understanding time” (Canales 2015, p. 3). 

Bergson had not said anything during Einstein’s lecture on the previous 
day, but he was now drawn into the debate due to Éduard Le Roy’s mentioning 
of the equality but distinctness of the two perspectives of philosophy and 
physics. Bergson responded that although he respected the physicist’s work 
on relativity, his theories did not make philosophical interpretation obsolete. 
Einstein responded by his infamous comment “The time of the philosophers 
does not exist” (Canales 2015, p. 19). Einstein wanted to defend his theory of 
time as relevant to concrete reality, rather than as a mere formal mathematical 
model. He also believed that Bergson’s views on time were erroneously 
confusing subjectively experienced time (psychology) with objective time. 
Bergson however was well aware of this potential error, and insisted that with 
the explanations of science, not all was dealt with. He would explain his views 
on the delimitation between science and philosophy in writing Durée et 
simultaneité. To sketch the context of the debate, some background information 
might be helpful. 

As we have seen, Newton posited that time and space were absolute. They 
were to be seen as aspects that remained independent of the observer, and as 
such as parts of objective reality. This position was long regarded as a preferred 
frame for physics. It still informs our notion of time. We tend to perceive of 
time as a line, forcing us to see the present as an infinitely small dot on that 
line. The whole universe is contained in this infinitesimally small dot: the 
moment. In this view, we are already time travellers. The whole universe 
travels through time. At a continuous pace, second to second, minute to 
minute, we travel from past to future. But whilst time was considered to be 
absolute, constant and unidirectional, physical processes were considered to 
be reversible.41 This view of an objective reality defined by the absolutes of 
space and time, in which everything is causally determined, did however raise 
some issues concerning the status of knowledge. How could an observer 
acquire objective knowledge if this observer is determined him−/herself? 
How can one account for the validity of empirical observation? For 
philosophers after Newton, it became necessary to reconsider the status of 
space and time. Immanuel Kant attempted to safeguard the ontological validity 
of Newton’s mechanics by providing it with a metaphysical basis. To do so, 
Kant explained space and time as part of how we necessarily experience reality, 
rather than as absolute features of reality itself.42 The general and the special 
theory of relativity are considered as a radical breach with this principle in the 
history of physics. 

 
41 With the exception of the second law of thermodynamics. 
42 But the idea of absolute space and time was not universally accepted. Gottfried Leibniz 
strongly criticised absolute space on the basis of its logical inconsistencies. As he put it: if 
one would move the whole content of the universe one meter to the right – when space 
would be absolute – nothing would change, although everything would have moved. 
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Einstein did not understand time to merely be a continuous line. 
Depending on speed and gravity, time can either go faster or slower in 
different situations. His radical adjustment of Newtonian physics consisted of 
envisaging time as irregular over space, thus shattering the principle of 
constant and absolute time. Instead, he posited, time elapses differently for 
different observers under specific conditions. The time elapsed for an 
observer moving at a high pace would be shorter than the time elapsed for a 
stationary observer. Similar variability in the time which elapses from the point 
of view of different observers occurs under the influence of gravitational mass. 
In other words, under the influence of differences in speed and mass 
(gravitation), time for one object is different from time for another. This 
phenomenon, also referred to as ‘time dilation’, can only be accounted for by 
regarding space and time as part of the same continuum. Einstein elaborated 
this view in his general theory of relativity. On this specific point of the 
reimagining of time as a geometrical, dimensional category, Einstein’s own 
(implicitly metaphysical) interpretation of relativity would raise Bergson’s 
criticism. Revolutionary as Einstein’s shift of paradigm was, his position still 
does not release us from the metaphor of geometry.43 

During the 1922 debate, Einstein made his position on the notion of time 
in philosophy quite clear. For Einstein, time was either what clocks measured, 
or it was nothing at all (Canales 2015), implying that the rest was mere 
subjective, psychological, experience. The main trigger for Bergson’s 
opposition to Einstein’s account of relativity was that Einstein continued to 
define time and temporal phenomena such as simultaneity in terms of clocks, 
whilst Bergson did not believe that the nature of time could be informed by 
such a mechanism. “When our eyes follow on the face of a clock, the 
movement of the needle that corresponds to the oscillations of the pendulum, 
I do not measure duration, as one would think; I simply count simultaneities, 
which is quite different.” (Bergson 2001 [1889]). Time is not measured 
through the clock itself, these measurements always need to be related to some 
external referent, or point of observation (Canales 2015). 

At first it appeared that Bergson had presented a strong argument against 
Einstein during the 1922 debate with Einstein: Einstein supposedly could not 
grasp the nature of Bergson’s position, whilst Bergson, supposedly, could 
grasp the nature of Einstein’s position. Canales even claims that this encounter 
motivated the Nobel Prize Committee to award Einstein the 1921 Nobel Prize 
(only handed out in 1922) not for his work on relativity, but instead for his 
work on photoelectric effect (Canales 2015). 

 
43 Time, first viewed as continuous and unidirectional is now dependent on change. But 
determinism remains contingent with Einstein’s view on the relative discontinuity of the 
elapse of time that was described by Einstein. What observers make of the changes they 
observe and the relationship of those changes with other changes can be dealt with on a 
situation by situation basis – but observed changes do not reveal the unobserved relation between 
changes taking place. 
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The 1921 Nobel Prize was deferred since much controversy arose over the 
nomination of Einstein. The Nobel Committee hesitated awarding him with 
the prize for physics since relativity went against several basic intuitions and 
axioms in physics. The controversy officially revolved around the theoretical 
nature of relativity. Ernst Gehrcke and Philipp Lenard opposed awarding 
Einstein the prize for his work on relativity. They were critical of the 
mathematics involved. In the end, Einstein would receive the deferred 1921 
prize in 1922, and not for relativity but for his explanation of the photoelectric 
effect. Although this research would prove to be important for quantum 
mechanics, relativity, at that time, was considered much more important. The 
Nobel Prize Committee stated: “[…] the Royal Academy of Sciences has 
decided to award you last year’s Nobel Prize for physics, in consideration of 
your work in theoretical physics and in particular your discovery of the law of 
the photoelectric effect, but without taking into account the value which will 
be accorded to your relativity and gravitation theories after these are 
confirmed in the future.” (Bishop 2003). Einstein, obviously annoyed by the 
whole affair, would mainly discuss relativity in his acceptance speech. 

Both Germany’s rising anti-Semitic sentiments (Lenard would later 
support the Nazi party) and Bergson’s debate with Einstein seem to have 
influenced the committee’s initial indecision. But in later years and specifically 
after Bergson’s demise, many scholars believed that Bergson’s criticism of 
Einstein’s conceptualisation of time as relative, and as deeply intertwined with 
space, was flawed. Resistance against Bergson’s criticism however appears to 
have stemmed from the circumstantial association of Bergson with anti-
scientific mysticism rather than from his arguments proper. 

Lettevall et al. (2012) and Canales (2005, 2016) point out that critics often 
refer to a remark taken up in the appendix of Duration and Simultaneity (1999 
[1922]) to prove Bergson’s apparent ignorance over the scientific aspects of 
Einstein’s general theory of relativity (Lettevall et al. 2012, p. 253). Bergson, in 
appendix III, discussed the famous travelling clocks experiment (nowadays 
more known as the twin paradox). In the translation provided by Lettevall et 
al.: “once re-entering [the earth], it44  marks the same time as the other.” 
(Bergson 1999 [1922]). Another translation, by Leon Jacobson (Bergson 1965 
[1922]), reads: “immediately upon re-entering, it [the moving clock] points to 
the same time as the other”. However, the full quote, in the translation of Leon 
Jacobson, reads: 

 
“In short, there is nothing to change in the mathematical expression of the theory 
of relativity. But physics would render a service to philosophy by giving up certain 
ways of speaking which lead the philosopher into error, and which risk fooling the 
physicist himself regarding the metaphysical implications of his views.45 For example, we are 

 
44 The clock that had been moving. 
45 Bergson did not object to the theory of relativity, but rather to wrongful philosophical 
extrapolations from it. The following is the French quote: “En somme, il n’y a rien à 

 



71 

told above that ‘if two identical, synchronized clocks are at the same spot in the 
system of reference, if we shift one very rapidly and then bring it back again next to 
the other at the end of time t (the time of the system), it will lag behind the other by 

.46 In reality we should say that the moving clock exhibits this slowing at the 
precise instant at which it touches, still moving, the motionless system and is about 
to re-enter it. But, immediately upon re-entering, it points to the same time as the 
other (it goes without saying that the two instants are practically indistinguishable).” 
(Bergson 1999 [1922], appendix III, my italics)47 

 
The whole conundrum revolves around particularly the phrasing of “But, 
immediately upon re-entering, it points to the same time as the other”, or, in 
French “Mais, aussitôt rentrée, elle marque la même heure que l’autre”. If we 
read the English superficially, and the quote isolated from its context, Bergson 
seems to imply he believed that upon re-entering, the indicators of the 
traveling clock will shift to the same position as the other clock. The English 
phrasing ‘points to the same time’ is as misleading as the original French. If 
paraphrased in terms of the twin paradox: the travelling brother whose aging 
went slower does not all of a sudden sprout grey hairs and undergo a wrinkling 
of the skin upon slowing down and meeting his aged sibling. The English word 
‘time’ however, does not fully cover the same meaning as the original French 
word ‘heure’. Time and ‘temps’ are more synonymous. ‘Heure’ means 
something like ‘moment’ as much as it does ‘hour’. What is meant here is that 
the moving clock, when re-entering, will start marking the same moments as 
the other. In other words, the moving clock does not retain its different 
temporal system when re-entering. 

Many quote part of the above appendix III quote to show Bergson’s 
misunderstanding of time dilation. But when one reads the full quote, it 
becomes clear that Bergson’s understanding of time dilation is not incorrect 
per se: he refers to the fact that for both clocks ‘experienced time’ remains the 
same in nature, and the ‘slowing down’ is only noticeable at the instance of re-
entering the motionless system. Then, the formerly moving clock again takes 
the speed of the stationary clock. “The same time” in this last sentence thus 
refers to the speed at which both clocks work at the re-entering of the moving 
clock, not as if their dials would suddenly point in the same direction. 

 
changer à l’expression mathématique de la théorie de la Relativité. Mais la physique 
rendrait service à la philosophie en abandonnant certaines manières de parler qui induisent 
le philosophe en erreur, et qui risquent de tromper le physicien lui-même sur la portée 
métaphysique de ses vues.” In other words: the mathematical expression of relativity is 
not contested by Bergson, but wrongful philosophical ways of interpreting relativity might 
confuse the physicist himself in his understanding of relativity. 
46 The alpha in the equation refers to time dilation. 
47 Bergson did not want Duration and Simultaneity to have a 7th edition since he deemed his 
knowledge of the mathematics involved in the further development of relativity beyond his 
grasp, but since this was not mentioned in his will, further editions were published after his 
death. 
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Still. in other parts of the same appendix III, Bergson appears to ignore 
the most important consequence of relativity, namely, that simultaneity, in the 
strictest sense, does not exist. Still, Bergson did accept the scientific 
implications of relativity48. Unfortunately, many readers failed to grasp that 
Bergson did not aim to criticise Einstein’s scientific claims, but rather 
Einstein’s philosophical inferences from these claims. Einstein’s view of time 
was revolutionary, but according to Bergson he failed to make the decisive 
step of detaching itself completely from the view of time of classical physics, 
a view that is mediated by mechanistic thought since it remains tied up with 
the seventeenth century invention by Huygens of the pendulum clock. 
Bergson does not deny the value of Einstein’s discovery, but argues that 
Einstein fails to fully comprehend the newness of his account, precisely 
because he still continues to define time in terms of clock time, rather than as 
a fluid process. Bergson in principle embraces relativity theory, but wants to 
purge it from this atavism: Einstein’s tendency to cling to the misguiding 
(classical, mechanistic) understanding of time as clock time. And whilst 
Einstein, in the debate, attempted to defend his theories as being more than 
mere abstract, mathematical conjectures, Bergson actually provided Einstein 
with the very metaphysics his theories deserved. 

The main point Bergson makes against Einstein criticises his metaphysics, 
not his physics and thus not the theory of relativity proper. In other words, 
whereas Einstein’s physics is post-classical, his metaphysics (his identification 
of time with clock-time) is still remarkably classical, and Bergson challenges 
Einstein to make this final step, replacing clock-time by process-time 
(duration). Bergson’s argument with regard to the twin paradox is that ‘being 
present’ is not relative: it is not dependent on an external and objective 
framework of time-reference or for that matter of spacetime-reference. 
Present-ness is, in the words of theologian Lane Craig “possessed absolutely” 

 
48  Jacobsen’s full translation of the paragraph in question: “In a system in uniform 
translation – the earth, for example, because its acceleration is slight – two identical, 
synchronized clocks are at the same spot. We shift one very rapidly and bring it back again 
close to the other at the end of time t (the time of the system); it is found to be behind the 
other clock by f- adt; if its acceleration was instantaneous at departure as upon arrival and 
its speed has remained constant, the slowing amounts to t(l-a). No one could express 
himself with greater precision. Moreover, from the physico-mathematical standpoint, the 
argument is irreproachable: the physicist ranks the measurements actually made in one 
system with those which, from this system, appear as if actually made in another. It is out 
of these two kinds of measurement, merged in the same treatment, that he constructs a 
scientific world-view; and, as he must treat them in the same way, he gives them the same 
meaning. Quite different is the philosopher’s role. In a general way, he wants to distinguish 
the real from the symbolic; more exactly and more particularly, for him, the question here 
is to determine which is the time lived or capable of being lived, the time actually computed, 
and which is the time merely imagined, the time which would vanish at the very instant that 
a flesh-and-blood observer would betake himself to the spot in order to compute it in 
actuality. From this new point of view, comparing only the real with the real, or else, the 
imagined with the imagined, we see complete reciprocity reappearing, there where 
acceleration seemed to have brought on asymmetry.” (Bergson 1999 [1922], p. 180). 
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(Lane Craig 2016: in spite of his relative obscurity, Lane Craig’s reading of the 
discussion Bergson-Einstein is quite enlightening). 

Einstein’s main observation in the general theory of relativity was that 
gravity, matter, energy, and momentum can curve ‘flat’ spacetime. Several 
scholars (including Hilbert (1917) and Weyl (1918)) considered the general 
theory of relativity as a step towards a geometrisation of physics. The problem 
Bergson saw with Einstein’s general theory of relativity was of a metaphysical 
rather than a scientific nature: one may consider time as separate from three-
dimensional space (as was the case in classical mechanics), or as part of it (as 
is implied in the notion of spacetime), but either way, these are ontological 
starting positions, postulates, rather than scientific outcomes. 

Einstein’s views on his own theories went directly against Bergson’s 
criticism of the Kantian epistemological tendency to ‘think time as space’. 
According to Bergson, Einstein’s implicit philosophical claims remained 
restricted to the idea of time as a geometrical category: time as a fourth 
dimension. As such, Bergson was critical of Einstein’s reduction of time to a 
geometric category, and the implied negation of change in the true sense of 
the word. For within the notion of spacetime, change is merely an illusion, 
since past, present and future all have their fixed position in the four 
dimensions (although they appear relative if perceived from within three-
dimensional space). The theory thus remains fully deterministic, whilst change, 
in Bergson’s view can never be considered change in the true sense of the 
word if there is no possibility for anything radically new, if every new state is 
precluded in preceding states. 

Bergson considered Einstein’s discussion of relativity theory to be “a 
metaphysics grafted upon science […] not science” (Bergson 1999 [1922]). As 
said, during the notorious 1922 debate in Paris, Einstein himself replied that 
there was no such thing as the concept of time as brought forward by Bergson 
(Canales 2015, p. 6). There was only the time of physics and the time of 
psychology. In other words, Einstein believed there was something like 
subjective time, or time as we experience it, but regarded it as a mere mental 
phenomenon. Einstein considered this psychological account of time as 
similar to the time concept of philosophers, and conceived of it as 
fundamentally psychological: the mental experience of time, without any 
bearing on the physical world. Bergson’s concept of time is misrepresented by 
Einstein. What Bergson proposes is to replace the equation time = clock– time 
by the equation time = change, in terms of becoming, perpetual renewal, be it 
in our experience or in events occurring outside of our minds. Bergson 
dismisses compartmentalisations between the external and the mental (as will 
also become evident in his discussion of memory (see Chap. 6)). Bergson 
considered lived time to be the primary form of time, and did not regard it as 
mere psychology. For him, lived time encompassed all living systems, 
including human consciousness. And in stark contrast to Einstein, for Bergson 
the concept of time as it is used by the physicist was a construction, a 
secondary phenomenon, compared to lived time as experienced immediately 
by us. 
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Einstein eliminated Newton’s concept of time, but retained the system-
determinism so famously associated with Newton. In a letter Einstein wrote 
to his colleague Duncan Haldane, he mentions having received Bergson’s 
Duration and Simultaneity and having partially read it aboard a ship headed for 
Japan. He stated, however, that he had not yet been able to make up his mind 
over the publication (Canales 2015). At the time, Einstein concluded that 
Bergson still failed to grasp the distinction between psychological and physical 
time, although he would ultimately change his position (see end of paragraph 
in Sect. 4.3). So, here we have two thinkers on time, Bergson and Einstein, 
who accuse each other in the politest words that the other mistakenly holds 
categories for real that are in reality merely a part of one’s psychological 
precondition or merely a part of a set of epistemological presuppositions. But 
which of the two’s accusations is legitimate? 

Einstein accused Bergson of adhering to the problematic dualistic 
philosophy of Descartes. 49  But it was actually Einstein who appears to 
embrace the materialist determinist concepts that are such an unalienable part 
of Cartesian philosophy (Holton 1973),50 although he felt more at home in the 
philosophy of Spinoza than the philosophy of Descartes. It is mainly the term 
‘relativity’ that is to blame for this common misconception: whilst relativism 
in the humanities implies that truth is relative to context and perspective, 
Einstein’s relativism refers to the irregularity and non-simultaneity of events 
in time and space. The representation of time as a fourth dimension has 
become so well known amongst the general public that we tend to forget that 
it was derived from the geometrical representation of spacetime as it was 
defined in 1907 by Hermann Minkowski (Einstein’s former teacher) in his 
interpretation of special relativity. The relations between time, mass and 
velocity however remain determined absolutely in Einstein’s worldview. 

Both Einstein and Bergson have made an important contribution to our 
understanding of time, but on two very different levels. Einstein saw the 
concept of duration presented by Bergson as an empty signifier, since it lacks 
a relation to something measurable in the physical world. Bergson however 
questions the technique of measuring as such as a means to understand time. 
He does so from a position that is quite similar to William James’s: a position 
that necessarily relies on introspection rather than measurable observation. 

 
49 A dualism between mind and matter, posited as two separate substances, the one being 
present in pure form in God, the other in base matter, the human suspended between the 
two, existing in soul and mind on the one hand, existing in bodily shape like animals, plants 
and inorganic things on the other: the interrelation between the two would prove to be the 
most problematic aspect. And although many philosophers after Descartes attempted to 
find alternatives, the implicit consequences of their worldviews would revert to either the 
same dualistic paradoxes, or some type of isolated idealism (ultimately digressing in self-
defying solipsism (as Schopenhauer discusses in paragraph 2 of book 1 of The World as Will 
and Representation) or mechanistically determined materialism (digressing in a paradoxical 
position). 
50 Although in some senses, Einstein’s philosophical views, as avid reader of Spinoza (Paty 
1986) bear more similarities to Spinoza’s determinism. 



75 

Einstein’s theory of general relativity remains without a doubt one of the most 
important feats of twentieth century physics. But the concept of time as it is 
presented in his theory still relies on thought experiments which start from a 
conception of time as clock time. Due to the presupposition of time as clock 
time, theoretical physics remained caught up in the logical conundrum over 
time and space. 

During that troublesome encounter in the year 1922, there were aspects of 
Einstein’s theory that Bergson did not understand and aspects of Bergson’s 
conception of time that Einstein did not understand (Canales 2015). Bergson’s 
view that in direct experience, neither time nor spatiality are directly 
experienced, and only change is might easily be interpreted as referring to the 
subjective psychological experience of time, but this is not what Bergson 
intended. Therefore, the debate between the two was almost doomed from 
the outset. But where Bergson endeavoured to understand the scientific and 
mathematical principles of Einstein’s theory Einstein did not venture into a 
serious consideration of Bergson’s reflections. 

Like Bergson, Einstein did not accept Newton’s view on time as something 
independent of what is 'in' the universe. But Einstein’s failure to understand 
and appreciate Bergson’s conception of time lies in the fact that Einstein 
implicitly presumed that his ‘time’ was a real phenomenon that was 
independent of the observer and had a physical plasticity: it did not behave as 
a constant. Here, the scientist seems to be guilty of – quoting William James 
(also see footnote 25) – the “human trick of turning names into things” (James 
1907 [1975], p. 46). Einstein reveals himself to be a ‘conceptual realist’ rather 
than a nominalist (see Chap. 2). Bergson can hardly be termed nominalist 
(Čapek 1971). His views do adhere to the reality of the concrete and the 
immediately experienced rather than the reality of the conceived. Instead, he 
took a middle position that might be termed conceptualist: all particular things 
are understood through concepts, but these lie in the mind, not on some 
eternal metaphysical plane. 

Unfortunately, many still perceive of Bergson’s criticism of Einstein as 
deeply flawed. But the views on time that were embraced by Bergson address 
a different problem area than the problem area addressed by Einstein. Einstein 
was preoccupied with the nature of time as relevant to physics, whilst Bergson 
was preoccupied with the nature of time as relevant to metaphysics. Einstein’s 
theories, on the level of the underlying mathematics are reconcilable with 
Bergson’s views, and could have formed a basis for a deeper understanding if 
the two scholars had been able to understand each other’s vocabularies. As 
said, Bergson did not seek to challenge the scientific claims of the special and 
general theory of relativity. He did not even contest the idea that time could 
pass differently between two different events measured by two observers 
either moving relative to each other or differently situated from a gravitational 
mass. What Bergson did challenge was the way in which Einstein interpreted 
these claims and ideas. For Einstein “there is no philosopher’s time; there is 
only a psychological time different from the time of the physicist” (Latour 
2011). But it appears that Einstein’s conception of the reality of ‘existence’ was 
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what was actually up for debate. The interpretative choices already made by 
Einstein when entering into his research were the very choices investigated by 
Bergson. As a result, the debate faltered, which was unfortunate, because it 
resulted in a growing estrangement between science and metaphysics. 

The debate between Bergson and Einstein eventually led to a 
marginalisation of Bergson’s oeuvre. Einstein would eventually, also amongst 
philosophers, come out as the stronger candidate with regard to the issue of 
time. The clash between the two minds led to a schism between the 
worldviews of the sciences and the humanities that is felt to this day. Bergson’s 
criticism of Einstein’s special and general theory of relativity seemed to 
evaporate during the decades after 1922, as did the fame which his work 
enjoyed during his lifetime. But there were others who took up the same 
criticism. 

Bergson’s philosophy was paralleled by other thinkers of the era who also 
focused on process thinking. One of the most prominent representatives is 
Alfred North Whitehead. Whitehead’s early career focused primarily on 
mathematics, logic, and physics. Later, Whitehead developed a process 
philosophy of science. Similar to how Bergson criticised the mechanistic 
worldview for freezing reality in time, Whitehead criticised the notion (still 
strong at the time in science) that the world consisted of bits of matter that 
exist independently of one another. His Process and Reality (1929) seeks to flesh 
out the view that reality should be viewed as a collection of interrelated 
processes rather than of discrete material objects. His view of reality as a 
continuous process of becoming avoids the fallacy of misplaced concreteness: 
the fallacy of confusing abstract concepts for real things. 

Whitehead embraced the view that processes are best defined by their 
relations with other processes. As Bergson was inspired by evolution theory, 
Whitehead was inspired by Bohr’s atomic model (1913) and de Broglie’s 
wave theory (1924), whilst the latter’s work in general was again inspired by 
Bergson’s philosophy. In a terminology that is strikingly similar to that of 
Bergson, Whitehead said: “Mathematical physics presumes in the first place 
an electromagnetic field of activity pervading space and time. The laws 
which condition this field are nothing else than the conditions observed by 
the general activity of the flux of the world, as it individualises itself in the 
events” (Whitehead 1960 [1925]), p. 190)). The demechanisation of the 
worldview also entails a dethingification of the worldview. Whitehead 
criticised the notion (still strong at the time in science) that the world 
consisted of bits of matter that exist independently of one another. Here, 
physics seems to be troubled by an age-old tendency: the insistence on the 
idea that the world is a collection of things. This view is implicitly informed 
by a traditional atomistic-philosophical conceptualisation of reality as 
ultimately consisting of material particles. We can only analyse things, not 
processes. To be able to analyse, we thus focus on what is extended, and in 
suit translate experience into things while ignoring duration. Even time itself 
is ultimately explained in terms of divisible extension, and thus, any notion 



77 

of the new is negated. After all, each future situation can be fully accounted 
for through past situations.  

Hardly any physicist today would think of matter as a bunch of inert 
billiard-ball– like particles. At the quantum level, it appears that, depending 
on the type of observation one adopts, one may observe either a wave or a 
particle – whilst these two observations appear to be logically inconsistent. 
In some views, this forces us to accept the conclusion that reality adjusts 
itself to the observer. This counterintuitive phenomenon appears as a logical 
paradox within the classical worldview of a particle-based physics with a 
linear determinist conception of time. But as we have seen, there are 
alternatives. Bergsonian philosophy abstains from thinking the universe in 
terms of the collection of all particles (to paraphrase Jan Bor51), nor time in 
terms of the linearity of the first dimension. 

In spite of his avant-garde approach to physics, Einstein was in many ways 
a traditionalist. New as this synthesis of space and time may have been, 
Einstein’s special theory of relativity fails to completely abandon seventeenth 
century mechanics because of its tenacious attachment to clock-time. It rather 
serves to save this framework. His ideas lean heavily upon Newton’s 
mechanics, and are often led by theoretical assumptions and mathematics 
rather than experiment – here as well he differed radically from Niels Bohr. 
Einstein opposed quantum theory since he saw it as incomplete and 
inconsistent. He retained a worldview in which the world appears as a 
collection of separable and perceivable objects with definitive locations 
(Eastman 2004). This is the ultimate reason for him to oppose quantum 
theory, specifically in how it was articulated in the Copenhagen interpretation 
of quantum mechanics. 

In the Copenhagen interpretation devised between 1925 and 1927 by Bohr 
and Heisenberg, the physical world is taken not to have any definitive 
properties until they are measured. The consequence of this curious position 
is that, ultimately, reality is dependent on the observer. Furthermore, it takes 
an ontological position with regard to reality as consisting of probabilities 
rather than actualities. This was necessary to be able to account for the double 
nature of light as both wave and particle (photons). Whilst classical physics 
entails the view that particles are clearly distinguishable from waves, this is not 
the case for quantum theory. Here, there is an ambiguity between waves and 
particles. This wave-particle-dualism is a logical paradox, that is empirically 
confirmed. The wave-particle descriptions of some states of nature are just 
that – descriptions. The underlying reality that there are phenomena which 
comply with either description is dependent of the observer. 

 
51 Personal dialogue with Jan Bor, during a car trip to the Auvergne, on the criticism of the 
conception of the world as the collection of all things. 
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4.3 Bohr, de Broglie and the unfreezing of time 
After reading the previous paragraphs one might be tempted to accuse 
Einstein of philosophical naivety as it was for many in the past to accuse 
Bergson of scientific naivety. But to do so would be a mistake: Einstein was 
well aware of the philosophical arguments that were relevant to his work. He 
did however not take the effort to truly engage in Bergson’s arguments for 
quite some years. His motifs may have been personal, they may also have 
consisted of a mere lack of time (as witnessed by his letter from the ship to 
Japan on Duration and Simultaneity). All we can do now is to try and reconcile 
both readings of the problem of time. This paragraph will attempt this and 
discuss how this may also be relevant for the gap between two dominant 
paradigms in twentieth century physics that I introduced at the end of the 
previous section: Einsteinian relativity and Bohrian quantum mechanics. 

The basic viewpoint of Einstein and the basic viewpoint of Bohr informed 
two theoretical paradigms that dominated twentieth century physics: the 
general theory of relativity and quantum theory. They differ fundamentally in 
one respect: where relativity theory remains deterministic, quantum theory is, 
at least in the Copenhagen interpretation, indeterministic.52 Quantum physics 
describes the behaviour of small particles such as atoms and electrons, while 
relativity theory accurately explains cosmic forces, but in some cases, notably 
with regard to gravity, the two theories seem incompatible. Whilst Einstein 
implicitly remained Cartesian at heart, Bohr went beyond. 

Both paradigms are troubled by their conception of time. And this 
problem endures. As the physicist Lee Smolin states: 

 
“I believe there is something basic we are all missing, some wrong assumption we 
are all making. […]. My guess is that it involves two things: the foundations of 
quantum mechanics and the nature of time. […]. More and more, I have the feeling 
that quantum theory and general relativity are both deeply wrong about the nature 
of time. It is not enough to combine them. There is a deeper problem, perhaps going 
back to the origin of physics.” (Smolin 2006, pp. 256–257) 

 
The problem separating the two dominant paradigms in physics is best 
illustrated by the double-slit experiment. In this experiment, a light source (e.g. 
a laser beam) is directed at a plate with two parallel slits. The light passing 
through the slits is projected onto a screen behind the plate. Light is 
considered to be a wave, and this is confirmed by the wave interference pattern 
that appear on the screen (in the form of light and dark bands). If light would 
consist of particles, one would merely expect the projection of two slits. 
However, if one studies the way in which the light lands on the screen, by 
allowing one photon at the time to pass through the slit, light appears to 
consist of discrete points, as one would expect if light consists of particles. 

 
52  Although this indeterminism is often taken to apply merely to phenomena (the 
measurement), not necessarily to what actually is (what is supposed to be measured). 
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Furthermore, whilst waves would pass through both slits, particles would only 
pass through either the one or the other, and oddly, the latter is confirmed in 
the experiment. 

The double-slit experiment shows that light can display the properties of 
waves, in their classical definition, as well as particles, although having both 
properties is logically inconsistent. If one insists on identifying light in terms 
of particles with specific and unique locations at one moment in time, then 
one can only imagine such particles, in shooting them at random at a wall with 
two slits, as going through one slit or another. The experiment demonstrates, 
however, that quantum phenomena are fundamentally probabilistic in nature. 
Although in relativity theory the nature of matter and particles is not fixed 
either, the relation between matter and energy is. The findings of the double 
slit experiment thus seem to be in direct contradiction with the basic 
deterministic principles that characterise Einstein’s theoretical framework. 
They also show two very different attitudes towards physics research. The 
Copenhagen interpretation of quantum mechanics takes the position that 
photons sometimes seem like particles and sometimes like waves since they 
are products of our experiments and do not have independent reality. As said, 
the Copenhagen interpretation of quantum mechanics takes the position that 
photons sometimes seem to behave like particles and sometimes like waves 
because they are artificial products of our experiments and do not exist as 
discrete, independent entities in reality. Bohr was aware of the problem but 
refused to give theoretical consistency priority over empirical results. Einstein 
never went along with this view. He never accepted the relativism implied. 

It has been suggested that one might consider atoms as quantum wave-
particle entities, but this suggestion does not really solve the conceptual issue. 
Quantum theory retains an ambiguity, wavering between waves and particles, 
a paradoxical wave-particle-dualism that is oddly enough confirmed by 
experiments. After decades of experiments and debates, the puzzle still has 
not been resolved satisfactorily. This is a reason for supporters of the 
Einsteinian framework to remain critical of quantum theory. Einsteinian 
relativity might have changed the idea that time and space are absolute, it does 
not embrace the idea that reality itself might not be deterministic. The gap 
between relativity theory and quantum theory hinges not only on one’s 
conception of matter and particles, but also of the basic nature of change and 
determinism, and thus time. 

Erwin Schrödinger conceived of a problem with regard to making an 
exception of the quantum level: apparently phenomena on that level can 
behave both as waves and as particles. In 1927, this apparent dualistic 
behaviour at the quantum level led German physicist Werner Heisenberg to 
define the uncertainty principle. This principle states that there are limitations 
to our ability to simultaneously ascertain the position and the momentum of a 
particle or to simultaneously ascertain the energy and position in time of a 
particle. In other words, the more precisely we know the position of a particle, 
the less precisely we are able to ascertain its momentum and vice versa. 
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Popularised conceptions of the principle of uncertainty often regard it as 
going against the determinist worldview where it is retained in the Einsteinian 
universe. This interpretation of the principle is generally regarded as flawed. 
The original conception of this principle did however say something about the 
limitations of human knowledge: the uncertainty principle relates to 
knowledge rather than the state of the universe itself: it refers to what a human 
(or other conceptualising mind) can know. It does not speak of the system as 
such as being undetermined. Still, with regard to the debate over the 
Copenhagen interpretation of quantum physics, fundamental uncertainty 
remains an issue. 

In the debate between Einsteinian determinism and Bohrian 
indeterminism Erwin Schrödinger took an interesting position. Since he 
abhorred the indeterminist consequences of the Copenhagen interpretation of 
quantum mechanics. In the Copenhagen interpretation subatomic particles 
(such as photons or radioactive particles) existed as a combination of multiple 
mutually exclusive but coexisting states, with different possible outcomes. 
Therefore, he defined the following thought experiment: 

 
“One can even set up quite ridiculous cases. A cat is penned up in a steel chamber, 
along with the following device (which must be secured against direct interference 
by the cat): in a Geiger counter, there is a tiny bit of radioactive substance, so small, 
that perhaps in the course of the hour one of the atoms decays, but also, with equal 
probability, perhaps none; if it happens, the counter tube discharges and through a 
relay releases a hammer that shatters a small flask of hydrocyanic acid. If one has 
left this entire system to itself for an hour, one would say that the cat still lives if 
meanwhile no atom has decayed. The first atomic decay would have poisoned it. 
The psi-function of the entire system would express this by having in it the living 
and dead cat (pardon the expression) mixed or smeared out in equal parts.” (here 
quoted from Greenstein and Zajonc 2006). 

 
Schrödinger’s experiment illustrated how, if quantum mechanics was correct, 
microphysical events (the presence and absence of a particle) would have 
macro– physical consequences (the cat that is both dead and alive). 

In light of the problematic nature of quantum mechanics described above, 
some physicists did return to Bergson. Louis de Broglie, who approached the 
issue by considering every object in the universe as a wave, later perceived of 
a parallel between this uncertainty principle and the ideas of Bergson (Bor 
1990, pp. 82). Remarkably, already in Matter and Memory (Matière et Memoire 
(1988 [1896])), Bergson argued that it is impossible for us to understand 
change and movement if we try to fix the exact location of something. 
Although critical of some of the views developed by Bergson in Duration and 
Simultaneity, de Broglie did agree with Bergson’s conceptualisation of the 
distinction between world and mind as fluid. Bergson’s views on the mutually 
exclusivity of observing change and location at the same time is quite 
consistent with the quantum-mechanical assertion that knowing both location 
and velocity is impossible on the subatomic microscale and merely an illusion 
on the macroscopic level. 
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The de Broglie-Bohm theory (Bohm 1952) provides us with an alternative 
view. First defined by Louis de Broglie, then abandoned, it was later picked up 
again by his younger colleague David Bohm (1917–1992). Bohm was a 
physicist interested in how time is conceived in mathematical approaches to 
physics (Cosgrove 2012). In elaborating de Broglie’s intuition, he tried to 
develop an alternative to the Copenhagen interpretation of quantum theory 
(Gao 2003). De Broglie had struggled over the choice between an objectivist 
and a subjectivist interpretation of quantum mechanics. In the end de Broglie 
explained particles on the basis of their wave function, but this resulted in the 
need to speak about degrees of likelihood of particles being in a particular 
location (Skribna 2001). Therefore, in his view, ‘particles’ exist everywhere, to 
varying degrees. The de Broglie-Bohm theory, at face value, expresses a 
reconciliation between quantum mechanics and classical causal deterministic 
physics, thus forming an alternative to the Copenhagen interpretation’s 
indeterminist implications. Later in his career (from the 1960s onwards (Freire 
2019)), Bohm however stated that he preferred ‘ontological’ rather than ‘causal 
interpretation’ of quantum mechanics, since ‘causal’ resounded too much with 
determinism. In collaboration with Jean-Pierre Vigier and Basil Hiley, he 
elaborated this point and in The Undivided Universe, published a year after his 
death. Here, they developed further arguments for this non-determinist view 
(Bohm and Hiley 1993). This would have pan-psychic consequences, to which 
I will get back later.53 

Several later physicists showed an interest in Bergson’s process-based view 
of time. Several attempts were made to reconcile Bergsonian views of time 
with Einsteinian physics. One interesting example is Physics and the Ultimate 
Significance of Time, an edited volume by David R. Griffin (1985), based on a 
conference of the same name that involved both physicists and philosophers. 
The conference papers on which this volume are based, touch upon some of 
the most important problems encountered in both contemporary and past 
deliberations, and many synergies and frictions between the exact sciences and 
the humanities are discussed. 

Griffin’s introduction to the volume sketches out three different 
conceptions of time. First, there is the convention that time as we experience 
it does not exist. Here, the view of classical physics is most prominent: 
experienced time is merely an ‘epiphenomenon’, the result of how our psyche 
works.54 Present, past and future are predetermined; the concept of time only 
holds relevance for how we speak about events. Secondly there is the 
convention that although time is experienced, this is only the case for those 
entities in reality that can be considered as sentient beings (plants, animals, 
bacteria). In this view, time exists as a subjective category. Thirdly, there is the 
convention that time is the basis of everything, but in terms of processes. 

 
53 Panpsychic that consciousness is everywhere. 
54 As an epiphenomenon, time would only be a mental projection that is derived from how 
the physical world appears to our mind. Time is a property that emerges when there are 
changes – without change nothing happens and time disappears. 
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Many modern physicists are intuitively drawn to the first account, and a 
neuroscientist might be drawn to the second conception. Bergsonian time lies 
in between the second and third conception of time: time – as duration – 
exists, it is very real indeed and not merely a side-effect of sensory perception. 
It is neither an epiphenomenon of how our brain is wired or how we interpret 
the world, nor is time part of a fixed relation with either mass/gravitation or 
velocity. This third position has received increased attention. 

In a philosophical postscriptum to his famous essay What Is Life (1944), 
Erwin Schrödinger states that quantum indeterminism should not be regarded 
as in some way providing a physical basis for free will, stating: “I wish to 
emphasize that in my opinion, and contrary to the opinion upheld in some 
quarters, quantum indeterminacy plays no biologically relevant role in them, 
except perhaps by enhancing their purely accidental character in such events 
as meiosis, natural and X-ray induced mutation and so on -and this is in any 
case obvious and well recognized”. But following de Broglie David Bohm 
would develop a different point of view. He picked up on the intuitions of de 
Broglie, comparing quantum processes with human consciousness. Louis de 
Broglie originally conceived of such an analogy, but eventually abandoned it. 
Bohm however took up this old position, stating: “[The atom] can best be 
regarded as a poorly defined cloud, dependent for its particular form on the 

whole environment, including the observing instrument. Thus, one can no 
longer maintain the division between the observer and observed. Rather, both 
observer and observed are merging and interpenetrating aspects of one whole 
reality, which is indivisible and unanalysable.” (Bohm 1980, p. 12). Ultimately, 
Bohm would take the step to an assertion of panpsychism, stating “the 
implicate order applies both to matter and to consciousness” (Bohm 1980, p. 
196, also cited in Skribna (2001)). 

We may either opt for a subjectivist interpretation or for an objectivist 
interpretation of quantum mechanical indeterminacy. The Copenhagen 

Image 3: Jackson Pollock, Convergence (1952). Oil on canvas: 237 cm × 390 cm 
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interpretation of quantum mechanics implies the latter: reality is truly 
indeterminate in nature, and the duality is not merely a problem of our 
subjective experience of reality. Scientists who hesitate to choose between the 
subjectivist and the objectivist interpretation 55  also struggle with another 
problem: if reality is indeterminate, implying that the nature of events in reality 
depends to some extent on the observer, then the universe is panpsychic and 
comes into existence to the extent that there are sentient beings (such as 
ourselves) who are able perceive it. The universe can thus only come into being 
insofar as it is perceived. In other words, the world comes into existence as a 
dialectical interaction between subject and object. Although the idea that 
consciousness is able to bridge the Cartesian divide between subject and object 
seems attractive (Kreps 2015), this consequence of quantum mechanics 
explains why many physicists conceive of de Broglie and Bohm’s views on the 
Copenhagen interpretation as excessively esoteric. Here it becomes clear that 
the implications of the erosion of the mechanistic time stretch much further 
than a mere disciplinary irreconcilability of theoretical frameworks.56 

In physics, the struggle over time persists: in 2006, Lee Smolin suggested 
that quantum mechanics and general relativity cannot be reconciled if 
theoretical physics does not embrace an alternative concept of time to the 
static concept it uses up till now (Smolin 2006; Cosgrove 2012). Similar to 
Bergson, Smolin also criticises the persisting early modern tendency to think 
time in terms of space – relating this flaw to Descartes’ and Galilei’s invention 
of graphs with one axis representing time and the other representing space. 
Neither conceived of time as geometrical in nature, but gradually this 
conception became more acceptable, becoming a kind of gospel through the 
concept of spacetime as it was drafted by Minkowski, in whose interpretation 
of relativity, time becomes a geometrical dimension. In Smolin’s words, 
physics has to ‘unfreeze time’ if quantum mechanics and general relativity are 
ever to be reconciled (Smolin 2006; Cosgrove 2012). Physics remains overly 
‘akinetoptic’: motion blind. The field all too often demonstrates an inability to 
register movement as movement since it retains a strong tendency to perceive 
of duration and flux as a series of separable slides. Thus, physics needs to 
liberate itself from its petrified views by becoming more open to seeing nature 
in terms of processes. This would however imply a complete transformation 
of both relativity and quantum thought.  

Research in physics has, until now not been able to convincingly discredit 
the basics of Einstein’s theory. But quantum theory and the theory of general 

 
55 such as the quantum physicist Louis de Broglie (1892–1987). 
56 Teilhard de Chardin, whose work I will discuss more elaborately in the next chapter and 
Chap. 7, wrote: “[S]ince the atom is naturally co-extensive with the whole of the space in 
which it is situated […] we are bound to admit that this immensity represents the sphere of 
action common to all atoms. The volume of each of them is the volume of the universe.” 
(Teilhard de Chardin 1959, p. 45). As Skribna (2001, p. 284) affirms, this point is critical for 
Teilhard de Chardin’s view of the deep unity of the cosmos. At the same time, one has to 
take into account the probability of an atom being at a particular position and it is only the 
notional probability that it could be anywhere at any particular time. 
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relativity are still conceptually incompatible, especially if one chooses to 
embrace empiricism over logical consistency, as the Copenhagen 
interpretation of quantum theory did. Efforts to unite the two, such as string 
theory and loop quantum gravity, do appear to be promising alternatives to 
bridge the gap. In terms of both the presupposition of a separation between 
observer and observed – subject and object – and the problematic nature of a 
probabilistic view on reality (in terms of states that are in a continuous flux of 
becoming) it appears that Bergson’s philosophical ideas might be relevant for 
developing such an alternative. Process thought might prove crucial to such 
radical transformation. Possibly, the disjunction between the two dominant 
traditions in physics, lies in their hidden metaphysical assumptions rather than 
the relation between physics theory and empirical settings. But whether the 
gap between the sciences and the humanities might also be resolved is a 
responsibility of both sides and requires in depth knowledge of the other side’s 
stakes and positions. At the least, it should be noted that even Einstein did 
remain preoccupied with Bergson’s ideas. In a letter from 1953 to Michele 
Besso, he wrote: "Every elementary process has its inverse. Woe to relativity 
if it sins against this principle concerning the arrow of time. You hint at the 
way you have come to be guilty of making such a mistake. The fact is that you 
cannot get used to the idea that subjective time, and the 'here and now' should 
have no objective value. Think of Bergson!" (letter 197; 29 July 1953). What 
Einstein wants Besso to understand is that a ‘now’ only exists in a ‘here’. But 
for Bergson, there are no discrete, isolatable ‘nows’ or ‘heres’. The conflict 
between the two theoretical departure points thus apparently lies deeper than 
either was able to fathom.  

 
Herman Weyl, an old friend of Einstein who attended the 1922 debate later 
remarked something of elementary importance for the interpretation of the 
notion of vital impulse (élan vital). With vital impulse, remarked Weyl, Bergson 
described life as resisting the basic tendency of entropy. Whilst Boltzmann 
upheld an interpretation of the phenomenon of the direction of time as 
identical to the phenomenon of an increase in entropy (Klein et al. 1973), 
Bergson actually identifies time with life. Here, Weyl set up something that 
would later, through the works of Erwin Schrödinger, become known as 
negentropy. Schrödinger, in his aforementioned essay What Is Life (1944) 
speculated that the basic molecular structure of life might be compared to the 
(then recently discovered) structures of aperiodic crystals – crystals that 
demonstrate properties of a much more complex order than normal crystals 
studied by classical physics. In this reference, Schrödinger introduced a notion 
of life from a physicist’s point of view, thus marking an important paradigm 
shift from physics to the life sciences. Bergson and Schrödinger seem to 
embrace similar notions of life: Schrödinger’s notion of negentropy (negative 
entropy) as characteristic for living systems and Bergson’s notion of élan vital 
seem quite interrelated. As said, Bergson’s process-approach to life is different 
from the biological vitalist theses of the nineteenth century. Although asserting 
a difference between living and non-living nature, it does not posit them as 
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different in kind, but rather as different in aggregation level. The next chapter 
will discuss the ruling paradigms on the topic of life in Bergson’s day and age. 
It will then discuss the views of Bergson, in relation to a then emerging new 
paradigm in the life sciences. And finally I will demonstrate the relevance of 
these views for the present by extrapolating them to current and ongoing 
debates in synthetic biology. 
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Chapter 5: Life and Time: Bergson and the life sciences 
 
 

Life does not proceed by the association and addition of 
elements, but by dissociation and division. We must 
get beyond both points of view, both mechanism and 
finalism being, at bottom, only standpoints to which 
the human mind has been led by considering the work 
of man. 

– Henri Bergson, Creative Evolution 
(1911 [1907]) 

 
In Creative Evolution (1911 [1907]) Henri Bergson discusses the distinction 
between the living, biotic, and the non-living, abiotic world. The study 
touched directly upon several of the key developments of his age in biology. 
Notably evolution theory played a crucial role in his philosophy. In the 
historical context of the turn of the century, the debate between religious 
views on the origin of life and evolution theory had far from quieted down. 
Evolution theory continued to be seen as controversial due to its negation of 
the story of the origin of species as it was laid down in Genesis. As such, the 
title L’Evolution créatrice hinted at a reconciliation of these opposing viewpoints. 

Creative Evolution fleshes out Bergson’s arguments against mechanistic 
interpretations of evolution theory. Bergson begins by taking a step 
backwards, taking the discussion back to basics. By discussing definitions of 
life as an emergent phenomenon, his work can be considered as a predecessor 
of complexity theory. It also addresses several issues in relation to the life 
sciences that continue to be relevant to current debates in this field. Notably 
his view on the origin of life forms an important potential contribution to 
current debates in the molecular life sciences. 

For Bergson it was not sufficient to merely look at the material properties 
of living structures. A more comprehensive perspective to be able to account 
for the phenomena of life. At first glance, his views seem to place him 
dangerously close to vitalist biological theories of the nineteenth century. But 
on closer inspection they differ from biological vitalism on crucial points. 
Biological vitalists suggested that some kind of vital principle, or vital mystical 
spark makes life different from non-living structures. But Bergson’s aim was 
not to explain the nature of life by invoking an unexplainable mystical factor. 
He instead aimed to show how change itself is a basic property of life. Not 
only life, everything in the universe is continuously changing, evolving and 
assuming different shapes. Everything there is diverging and converging in 
individuating movement. To phrase it in non-Bergsonian terminology, 
complex systems display autopoietic (Maturana & Varela 1991 [1979]), self-
creative, properties. As such, life indeed seems to display a specific tendency 
towards development and growth: a vital impulse that allows living entities to 
withstand and overcome the basic processes visible in of non-living matter 
such as gravitation, erosion, etc. Life thus seems to bear display an emerging 
property that cannot be found in the non– living world. To be able to explain 
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what this distinction amounts to, it is best to turn to the study of the origin of 
life here on earth 

Material evidence of the beginning of life can be found on Akilia Island, 
off the coast of Greenland. The rocks of Akilia Island are amongst the oldest 
sedimentary rocks ever to have been found on earth. Dating back at least 3.85 
billion years, these rocks were formed at a time just after a period in which 
large meteorites formed in the earlier stages of the solar system continuously 
impacted the earth’s surface, and just after the surface of the earth had cooled 
down to form a stable crust. In spite of the harsh circumstances of this era 
these rocks already contain traces of life. The study of the origins of evolution, 
or abiogenetic biology, is the study of how life emerged. In the shape that we 
know life, on earth, it emerged from the chemistry of carbon, nitrogen, 
oxygen, phosphorous, sulphur and water. 

From antiquity until after the Middle Ages scholars interested in the 
question of life would usually look at the works of Aristotle and others from 
his school. In these works, it was assumed that life could emerge 
spontaneously. But in the late seventeenth century, the theory of spontaneous 
generation was disproved by Francesco Redi and his findings were confirmed 
by Louis Pasteur. But these observations, whilst answering important 
empirical questions, did beg the questions where life came from if not 
spontaneously emerging, how it had started to evolve in the first place, and 
what set life apart from the non-living material universe. Furthermore, 
thermodynamics’ second law later defined a universal principle of decay and 
life was a phenomenon that could not be easily accounted for if the insights 
of thermodynamics were taken as valid on both local and universal levels57: 
whilst thermodynamics informed the view that processes in the universe tend 
towards ever-increasing entropy and disorganisation, the phenomenon of life 
seemed to bear witness to an opposite process of increasingly complex forms 
of organisation. Essentially, life appeared to be a form of inversed entropy, 
thus adding to the mystery of its nature. 

Leaving aside theories concerning intelligent design, some authors have 
speculated that life might have emerged in different places in the universe, and 
that life on earth was a consequence of interplanetary contamination 
(Wickramasinghe 2011). This so called ‘panspermic’ view is expressed 
amongst others by the geneticist Francis Crick, co-discoverer of the double 
helix. Crick, in his earlier works, even conjectured that the spread of life might 
have been intentional (Crick and Orgel 1973). Appealing as this xenogenic 
speculation on the origin of life on earth may be for the more imaginative 
amongst us, it still leaves open the question how life might then have emerged 
elsewhere in the universe. 

 
57 In discussions with an expert on thermodynamics, he defined a solution to this: the 
processes expressed in living beings were triggered by and are kept in motion through the 
energy of the sun. In this regard, the earth is not a closed system. As such, life on earth is 
merely a side-phenomenon of the heat generated by the sun. The total net calculus of 
entropy still carries along an increase in the entropy in the universe. 
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Life scientists working from a systemic perspective often take a different, 
less mechanistic view on the phenomenon of life than molecular life scientists. 
Alexander Bogdanov (1873–1928), a Russian pioneer in systems thinking, and 
Karl Ludwig von Bertalanffy (1901–1972), an Austrian biologist, were two 
precursors of the systems approach. Von Bertalanffy explicitly distanced 
himself from an application of thermodynamics to open systems such as life 
on planet earth (von Bertalanffy 1934). Focused on modelling systems 
through mathematics and computation, the field of systems biology aims for 
a more holistic approach, in which a synthesis of different disciplines is used 
to uncover the complex processes involved in living systems. The aim is not 
to reduce such systems to their constituent parts, but to study how certain 
properties of living systems (cells, tissues, organisms) emerge from the 
systemic whole. It does not focus on the aforementioned attempt (e.g. Evans 
1951) to analyse the organisation of biology from the lower aggregation level 
of atoms, molecules and biomolecular complexes, through cells and tissues up 
to the higher level of organisms and ecosystems. It rather takes the apparent 
properties of the complexes of living systems as such as focus of observation 
and as a basis of explanation. 

Another solution to the mystery of the origin of life is supported by many 
modern molecular life scientists. They insist that the problem of the origin of 
life is based on a mistaken assumption. They question whether life as such can 
objectively be regarded as distinct in nature from the inorganic world at all. In 
this view there is no categorical distinction between organic and inorganic 
matter, and we will be able to demonstrate this as soon as we are able to build 
life from non-living components ourselves (Church and Regis 2012): life, in 
its molecular structure, merely bears witness to a more complicated 
organisation of atoms, leading to more dynamic molecules and processes. Life 
is thus not fundamentally distinct from other, less complicated structures such 
as crystals or carbon molecules. This latter view is the result of specific 
progress made in the life sciences during the twentieth century: the marriage 
between neo-Darwinian evolution theory on the macro-scale and molecular 
chemistry and physics on the micro-scale. Evolution could now be reduced to 
its underlying mechanistic properties. As a result, many scholars discarded 
with the value of Bergson’s work for the life sciences. 

The marriage between evolution theory on the one hand and molecular 
chemistry and physics on the other appeared to graft the life sciences on 
chemistry and physics: the negentropic organisation of life could now be 
explained by and reduced to the basic insights of classical mechanics. As a 
result, many contemporary life scientists perceive of the processes of life and 
evolution as merely a more complicated form of chemistry. It also revives the 
ancient view of spontaneous generation of life: although the supposed 
‘mystery of life’ is indeed a rarity in the immensity of a abiotic universe, there 
is at least the possibility of this rare occurrence of spontaneous generation. It 
must have occurred on earth, under conditions provided in the proverbial 
primordial soup. But it remains a phenomenon that can be reduced to basic 
molecular compounds. The properties of the systems involved already offer 
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an explanation of the emergence of life: spontaneous variation of a complex 
and relatively instable molecule, combined with the selective processes of 
dynamic environments, further explains the diverse traits in living organisms. 
This approach fits with the mechanistic approach of modern science. It does 
not include, however, a convincing explanation of the self-organising 
properties of living matter or bio-molecules. 

Molecular life scientists tend to follow the hierarchy of biological 
organisation mentioned above, whilst systems biologists aim to explain 
properties of complex biological systems through complexity theory. 
Complex systems theory shies away from teleological accounts of complex 
systems: there is no goal that predetermines the system to evolve towards it, 
although this may seem the case; but there is an emergence of new properties. 
Evolution theory is the quintessential example and most articulate approach 
to such a theory. Still, teleological accounts of evolutionary processes continue 
to sneak into the vocabularies used – while sometimes teleology (and theology) 
is explicitly added, intelligent design being one of the most stringent current 
examples. Biology still use the notion of function as being designed for 
purpose. In those cases, life is still treated as a process that follows some kind 
of pregiven path (even if only a ‘strive to become sufficiently fit to survive’). 

The topic of the emergence of life continues to be a theoretical minefield. 
It is clear that contemporary (micro)biology still struggles with the issue. 
Research fields such as germline modification, CRISPR-Cas, synthetic biology 
etc. use an engineering approach to the analysis and synthesis of organic 
structures. Often, the engineering perspective frames living structures as if 
they were mechanical in nature. – Even though most bioengineers will admit 
that their approach to life cannot be equated with civic engineering practices, 
the engineering perspective does frame the debate on the nature of life. 

The metaphor of engineering is used quite often in definitions and 
descriptions of these different fields. The ability to make something is 
increasingly equated with the ability to understand it. Here, Feynman’s famous 
last dictum,58 influenced a whole generation of life scientists: “What I cannot 
create, I do not understand”. As van den Belt states: “In informational terms, 
Feynman’s dictum boils down to Von Neumann’s motto “If you can’t 
compute it you don’t understand it!”. New life forms can be designed by 
writing ‘programs’ in the quaternary ‘code’ of the four DNA nucleotides. 
Hence, the work of synthetic biologists also resembles that of software 
designers.” (van den Belt 2009): when we are able to recreate something, we 
understand it.59 

 
58 The physicist Richard Feynman wrote down the dictum with chalk on blackboard just 
before his death. Although he meant it to refer to the (re)creation of the argumentative 
steps towards a theoretical result, it has often been used to refer to the literal recreation of 
something in nature, to be able to understand it. 
59 Feynman is actually quite a bit older. Its historical roots can be traced to statements by 
Giambattisto Vico and Immanuel Kant (van den Belt 2009) in their focus on mathematical 
construction (Broeks and Zwart 2021). 
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Feynman’s adage seems to be endorsed by many in the field of synthetic 
biology. Other life scientists involved in these fields reverse the consequences 
of this dictum. They feel that although the techniques used apparently work, 
they are still at a loss to explain why they work in the first place.60 Thus, it 
remains unclear to what extent the synthetic biologist is an engineer or a 
bricoleur posing as an engineer. This latter position is more comparable to the 
practice of tinkering. Life as such cannot be engineered, but we can try to 
adapt a living system by tinkering with it here and there. 

As outlined in Chap. 2, a key concept in Bergson’s philosophy is the 
concept of vital impulse (élan vital). Vital impulse in Bergson’s thought is 
directly interlinked with his criticism of both mechanistic and teleological 
accounts of life and evolution (he discusses the matter in Chap. 1 of Creative 
Evolution (1911 [1907])). To be able to explain the meaning of Bergson’s vital 
impulse for the philosophy of the life sciences, we need to take a few steps 
backwards, starting with the notion of causation as it was defined by Aristotle. 

In Physics II-8, Aristotle explains that four causes determine the way in 
which things in the world change and evolve. These determine the material 
aspects of things (causa materialis), the formal aspects of things (causa formalis), 
the principles underlying things (causa efficiens) and the goal or final shape 
things strive for (causa finalis). Aristotle’s final cause lies at the basis of the 
teleological worldview: the idea that things have a predetermined goal/cause 
that steers their becoming and their path. Teleology is a central aspect of 
Aristotelian philosophy. For Aristotle, the shape of things was 
underdetermined if one would only take into account the material, formal and 
efficient (principled) causes. In his analysis, the process of ‘becoming’ – 
growth, death, recurrence – necessitated a fourth cause: the idea that things 
have an intrinsic drive to reach a certain optimal shape. In Bergson’s view, the 
focus should be on change itself, not as a derived property but as a first order 
reality. This necessitates a different account of the world. In other words, the 
focus is on the process of becoming, but without the Aristotelian teleological 
dimension. 

It is tempting to equate Bergson’s conception of vital impulse with 
Aristotle’s final cause. But Bergson is adamant in his denial of the traditional 
interpretation of teleology, and the way in which final causality is embraced in 
this interpretation. In Creative Evolution, he criticises mechanistic thought on 
the basis of its negation of change, since it takes a determinist position, but he 
is critical of teleological accounts of life and evolution for a similar reason: 
teleology embraces the concept of a final cause, already present in previous 
states, and therefore equally deterministic. For it implies that all later states are 
already predetermined in former states. In Bergson’s view this is a mistake 
made throughout modern science. The nature of life is, however, not fully 
explained by his ‘reversed teleology’. There is a tendency in life to evolve into 

 
60  Personal communication with Prof. Vitor Martins Martins dos Santos (2017), 
Wageningen University and Research. 



92 
 

increasingly complex entities, which is why Bergson introduced a predecessor 
of a more modern notion of the ‘complexification of life’. 

Different interpretations of evolution persist in classical biology, 
biochemistry, systems biology, synthetic biology, etc. These can be traced back 
to the history of the life sciences. They include the views on evolution of Jean-
Baptiste de Lamarck (1744–Elie Metchnikoff (1845–1916) on the identity of 
the organism in relation to the immune system, Jöns Jacob Berzelius’s (1779–
1848) ideas on the origin of life, and much later Erwin Schrödinger’s (1887–
1961) views on life as negative entropy. They also include views that emerged 
with the advent of genetics and genomics from the 1930s onwards.61 On the 
one hand, there is something like design at work: the genetic program. But 
this program evolves due to evolution, and not in a predetermined direction.  

 
5.1 Mechanistic thought and evolution 
Under the influence of the impressive mechanical dolls and automata 
produced in the seventeenth and eighteenth century, comparisons between 
organisms and machines became increasingly popular in the sciences: the 
anatomy of man and animal could be explained on the basis of the mechanical 
workings of machines and clocks; the function of the blood vessels explained 
by comparison to the rubber tubes that animated the lifelike dolls which 
mesmerised audiences in the seventeenth and eighteenth century. René 
Descartes still reserved some other realm for the human mind and soul, but 
one of the pre-Darwin adherents of materialism, Julien Onffray de La Mettrie 
(1709–1751), did away with such notions altogether, stating in his treatise Man 
a Machine (L’Homme Machine 2003 [1748]) that “the human body is a machine 
which winds its own springs”, while posing that the diverse states of our minds 
correlate with those of our bodies. From this perspective, the human being is 
a mechanism, and although we might seem to have a soul, and seem to 
demonstrate rationality and intentionality, these mental activities also remain 
dependent on physical (biochemical) causes. 

Darwin’s evolution theory itself takes a curiously hybrid position between 
such mechanistic views and process thinking. Whilst describing the way in 
which species evolve, these processes were still presupposed to ultimately rely 
on the laws of classical mechanics: the mutations giving rise to inheritable 
variability were still seen as dependent on pregiven mechanisms, complicated 
as these may be. Process thinking entails a shift of focus from determinism to 
emerging processes. The diversity of species should not be regarded as a 
diversity of fixed shapes, but a diversity that has emerged over time in 
processes of convergence, divergence and co-creation. For some the 
complexity involved is, in theory, reducible to mechanistic causally determined 

 
61 In early 1943, by invitation of the Dublin Institute for Advanced Studies at Trinity 
College, Schrödinger gave a view on biology in a series of lectures he later published under 
the title “What Is Life?: The Physical Aspect of the Living Cell”. These were bundled in a 
small book with an enormous impact. It indirectly inspired the definition of the double helix 
(Schrödinger 1944). 
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processes, but for others the concept of emergence entails fundamental (that 
is, ontological) unpredictability. Here it is important to keep in mind that for 
the first, complexity is a pragmatic choice. For them, mapping the behavioural 
regularities that can be observed in complex systems is more practical than 
trying to reduce systemic behaviours to their causes in a linear, deterministic 
manner. Life is complicated, rather than genuinely complex. For those 
adhering to the second position, however, this is principally impossible. 
Complexity means that the future cannot be predicted on the basis of 
knowledge concerning current states on a fundamental level, not due to our 
inability to take the position of Laplace’s demon (see previous chapter). 

The distinction between complexity and complicatedness (see a.o. Morin 
1990; Cath 2018) also entails two different views of the concept of time. In 
fact, what we are dealing with here are two different, even incompatible, 
worldviews. These two worldviews are quite apparent in contemporary life 
sciences. On the one hand many biologists take an engineering perspective to 
both their technological innovative research and their scientific analysis of life. 
In this respect the mechanistic worldview still remains firmly established in 
biology and evolution is merely seen as the result of a series of pregiven and 
predetermined factors – a rearrangement of pre-existing elements. 62  But 
according to others the emergence of life cannot be reduced to mere 
mechanical principles (although still dependent of complicated and lengthy 
bio-chemical processes). Some scholars in systems biology embrace the idea 
that it is impossible to reduce complexity to complicatedness: complex 
systems are indeterminate in nature. In other words, although many scientists 
still adhere to the position that living systems are, more or less, like 
complicated clockwork mechanisms, which merely differ from their manmade 
counterparts in the material from which they are composed, others argue that 
the distinction is more fundamental. Mechanistic determinism and organic 
process thinking are two worldviews. They not only give rise to clashing 
scientific perspectives. They also inform opposite views of our relation to and 
place in nature, of how we should perceive the role of technology and 
innovation and how we should think about the future. 

For Bergson, science was incapable of grasping the world in other than 
symbolic terms. As he wrote in his An Introduction to Metaphysics: 

 
“Now it is easy to see that the ordinary function of positive science is analysis. 
Positive science works, then, above all, with symbols. Even the most concrete of 
the natural sciences, those concerned with life, confine themselves to the visible 
form of living beings, their organs and anatomical elements. They make 
comparisons between these forms, they reduce the more complex to the more 
simple; in short, they study the workings of life in what is, so to speak, only its visual 
symbol or manifestation. If there exist any means of possessing a reality absolutely 
instead of knowing it relatively, of placing oneself within it instead of looking at it 

 
62 Bergson already criticised evolution theorists of his time for taking this position since to 
his mind they did not fundamentally rethink time in evolution theory, and thus still 
subsumed evolution under a Newtonian mechanistic principle (Bergson, Creative Evolution). 
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from outside points of view, of having the intuition instead of making the analysis: 
in short, of seizing it without any expression, translation, or symbolic representation 
– metaphysics is that means. Metaphysics, then, is the science which claims to dispense with 
symbols” (Bergson’s Italics, Bergson 1999 [1903], p. 24). 

 
With positive science, Bergson refers to the positivist movement that 
flourished in the nineteenth century, also in philosophy. Important 
representatives were Henri de Saint-Simon (1760–1825), the aforementioned 
Pierre-Simon Laplace (1749–1827) and Auguste Comte (1798–1857).63 It was 
the aim of positivism to analyse events in reality in terms of their properties 
and relations. As such, it took all valid knowledge to be a posteriori, coming 
to us via sensory experience. Its aim was to replace metaphysics, and it is on 
this point that Bergson perceives a basic flaw in positivism: it mistakes its own 
symbolic representations for genuine rational knowledge. 

During the earlier parts of the twentieth century a fierce debate existed 
between creationists64 and evolution theorists. As such, a title like ‘L’Évolution 
creatrice could hardly go unnoticed. His main point, for this debate, consists of 
his application of the concept of duration to all processes of life (Bor 1990), 
including the genesis of species. Biology was at that time still dominated by 
taxonomy and scientific practice consisted of collecting specimens and 
identifying new species. Eventually, however, these observations and 
reflections on taxonomy gave rise to other perspectives on the nature, other 
views on the variety of species and its origin. 

Bergson criticised the Darwinian view on evolution (that had several 
predecessors) since he regarded it as mechanistic and artificial. His criticism 
focused on the role of chance and natural selection in Darwin’s theory. His 
main point was that to understand the phenomenon of life, one cannot take 
an outsider’s perspective and reduce the phenomenon to its basic properties: 
variation and selection. If one does, one only grasps those aspects of life that 
are not typical of life. To genuinely understand life, we must understand it 
from the inside, as a process in which we ourselves are always already involved 
(thinking about life, for instance, is itself already a phenomenon of life). As 
Paul-Antoine Miquel states: “[T]he hypothesis of natural selection is 
constructed in the reverse direction: we must understand how and why the 
action of nature is not intentional, like the action of a breeder of domestic 
species” (Miquel 2007): in Creative Evolution Bergson discusses life as an 
immanent force (1911 [1907], p. 149). As a consequence, life needs to be 
understood from within. Vital impulse is the aspect of life that makes it 
possible to overcome obstacle and constraints (such as entropy) and to attain 

 
63 The aim here is not to dispense with symbols, but rather to explain how the (symbolic) 
conventions within given fields of knowledge may lead to overstretched conclusions, and 
thus create openings for further theory and research. 
64 Creationism departs from the view that all species were, at one point in time, at the 
beginning of the history of the cosmos, created, and remained unchanged in the ensuing 
centuries. 
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higher levels of complexity than is possible in the abiotic realm. Likewise, 
mental existence is not a separate realm, but part of the process of life itself, 
and it does not restrict itself to the consciousness of humans. Rather, human 
consciousness itself is a specific manifestation of evolutionary emergence, 
which already contains traces of consciousness. When speaking about the 
obstacle of matter, Bergson refers to the restricted nature of non– living 
matter in terms of its restricted nature. One might say that in such matter, the 
variance of divergence and convergence is too restricted to lead to give rise to 
individuation65 of specific life forms (species). At the same time, life cannot 
be regarded either as having a telos, a purpose, or as being merely a 
mechanistically determined phenomenon. Life is a process, giving rise to 

emergent 
phenomena and 
properties, and 
gradually increasing 
in complexity. 

Life is typified 
by a ‘tendency’. It is 
not restricted to the 
present, nor 
directed by the past. 
It is, in Bergsonian 
terms, oriented 

towards a future which cannot be determined in advance. Living things 
demonstrate a non-thingly aspect in their existence: they unfold over time, 
rather than being confined to their present state. And whilst this might also 
be valid for the birth of stars or the behaviour of atoms, living structures are, 
if understood from the inside, not governed by the same overall principle. Life 
does not merely ‘take place’. It is neither ‘created’ (be it by an omnipotent 
divine being or some other, perhaps alien, form of intentionality) nor 
haphazard (in terms of randomness). Life is neither created, nor 
predetermined, but creative. It therefore is not governed by the classic concept 
of the arrow of time. At the same time, life cannot be regarded as a separate 
metaphysical category. Life in Bergson’s oeuvre, appears as a phenomenon 
that, although not fundamentally different from non-life, is different in its 
complex unfolding over time. Life is autopoietic: it creates itself. And it is on 
this point that Bergson’s philosophical vitalism differs strongly from biological 
vitalism in its nineteenth century biological meaning. 

 
5.2 The vitalist thesis 
As said, before and during the nineteenth century, the bulk of biological 
research consisted in mapping the variety of species rather than in explaining 
its occurrence as such. Its focus was on taxonomic subdivisions. And although 

 
65 The process of becoming a ‘self’; a term that is associated with Jungian analytic 
psychology.  

Image 4: Flower petal nests made by Osmia avosetta, a solitary bee species
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the subdivision of the different kingdoms of life (animals, plants, etc.) 
developed in a context of creationism was improved upon, the most important 
aspect of this renewed attention to the variety of species was ignored; namely 
that the evolution of species is a spontaneous, organic phenomenon. It does 
not follow some kind of aprioristic plan. For some evolution theorists, 
amongst whom pioneers such as Herbert Spencer (biologist and autodidact 
philosopher), this led to the idea that evolution was driven by predetermined 
principles. In Spencer’s view, the principles of evolution followed the ‘grace’ 
of economic effort (Spencer 1854, p. 382): thus the chart horse was to be 
considered less successful in evolutionary terms than for example a racing 
horse. Spencer explained this aesthetic view on evolution on the basis of the 
idea that the most economic motion would also be the most graceful, and thus 
the most evolutionary successful one. In his earlier works, Bergson was 
strongly influenced by Spencer. But Spencer’s interpretation of evolution 
implied that it had a plan or purpose. It was moving towards a final cause. In 
‘Time and Free Will’ (2001 [1889], p. 11), Bergson therefore turned away from 
Spencer’s views, as James also did, and focused on an alternative account for 
the concepts of time and evolution. He critiques Spencer for “reconstructing 
evolution with fragments of the evolved”: in other words, Spencer reduces 
evolutionary processes to yet again mechanistic relations. 

The taxonomic drafting of different classifications was basically 
compatible with Biblical views on life. Nineteenth century science museums 
are filled to the brim with collections of samples of elements in the periodic 
table, specimens collected by crystallographers, biologists and 
ethnographers. 66  The sciences themselves had also been classified and 
throughout the nineteenth century disciplinary borders remained firmly 
established. As a result, physics was defined as a field that stood apart from 
chemistry, and chemistry as standing apart from biology. To maintain these 
borders, and safeguard a special place for life within the wider scope of 
creation, many biologists adhered to vitalism. At the time, there was still some 
space for criticising Darwin’s theory of evolution from a rational-empirical 
point of view: in spite of the apparent rationale in his theory, the timescale of 
evolution was too immense to allow for experimental verification, whilst the 
molecular basis for spontaneous variation had yet to be uncovered. The 
original vitalist thesis proposed by the chemist Jöns Jacob Berzelius held that 
organic life could not be synthesised from pre-biotic organic components. 
They therefore adhered to the idea that some regulative force must exist, and 
exist exclusively in life forms. 

One problem evolution theorists were confronted with was how to explain 
the emergence of life as such: how could organic life forms have emerged 
from pre-biotic organic compounds? Where does chemistry turn into biology? 
Although vitalism is largely discredited by now, the debate on the origin of life 
around the early 1900s was at its peak: either life was no different from nonlife, 

 
66 At the time also with ‘specimens’ that remain a horrific witness to humanity’s talent for 
cruelty in the name of science and truth. 
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and should thus be reducible to its various chemical components and their 
physically determined behaviour; or life was of an entirely different category 
due to some kind of vital spark or energy, and thus it escaped such physico-
chemical determinism. The backdrop of this debate was formed by the implicit 
materialist consequences of a non-vitalist position; after all, if organic 
materials can be composed from merely inorganic components, they can be 
reduced to these as well. Life, in essence, would be nothing more than a more 
complicated constellation of material components. It would be determined by 
the forces that equally govern the inorganic world. Human nature (including 
the problem of free will) constituted the centre of the vitalist debate. But the 
idea of some kind of mystical life force could not hold up to scientific scrutiny. 

The relevance of Bergson’s Creative Evolution for this debate lies in his 
emphasis on the interrelation between vital impulse (in terms of duration) and 
the phenomenon of evolution. The emergence of a wide variety and ongoing 
variation of species cannot be regarded outside of time. Darwinian theory 
presupposes that the process of evolution has enormous expanses of time at 
this disposal. Evolution requires deep time rather than clock time. Bergson: 

 
“The present state of an unorganized body depends exclusively on what happened 
at the previous instant; and likewise the position of the material points of a system 
defined and isolated by science is determined by the position of these same points 
at the moment immediately before. In other words, the laws that govern 
unorganized matter are expressible, in principle, by differential equation in which 
time (in the sense in which the mathematician takes this word) would play the role 
of independent variable. Is it so with the laws of life? Does the state of a living body 
find its complete explanation in the state immediately before? Yes, if it is agreed a 
priori to liken the living body to other bodies, and to identify it, for the sake of the 
argument, with the artificial systems on which the chemist, physicist, and 
astronomer operate. But in astronomy, physics, and chemistry the proposition has 
a perfectly definite meaning: it signifies that certain aspects of the present, important 
for science, are calculable as functions of the immediate past.” (Bergson 1911 [1907], 
p. 19). 

 
Here, Bergson – in spite of himself67 – embraces a Kantian strategy for the 
sake of the argument. How far can we stretch the mechanistic logic of 
positivist science? He regards mechanistic determinism as an a priori condition 
for specific approaches in the sciences, which may be functional to some 
extent, but also excludes specific aspects of certain phenomena. It is wholly 
inadequate, however, when it comes to explaining life. Indeed, as Bergson 
continues: 

 
67 He objected to Immanuel Kant’s epistemological conception of time (Critic of Pure Reason 
(Kritik der reinen Vernunft (1781/1787)) since Kant, as mentioned previously, seemed to 
interpret time as a spatial dimension. There is reason to draw this assertion into question, 
since for Kant, time is very much constituted by our ability to recognize a thing as the same 
thing over time. This is amongst others captured in Kant’s ‘modality of recognition’: our 
ability to recognize something as something relates time to experiential memory rather than 
to space: Kant thus reconstructs time as an aspect of memory, not of space, a strategy quite 
similar to Bergson’s in ‘Matter and Memory’. 
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“Nothing of the sort in the domain of life. Here calculation touches, at most, certain 
phenomena of organic destruction. Organic creation, on the contrary, the evolutionary 
phenomena which properly constitute life, we cannot in any way subject to a 
mathematical treatment. It will be said that this impotence is due only to our 
ignorance. But it may equally well express the case that the present moment of a 
living body does not find its explanation in the moment immediately before, that all 
the past of the organism must be added to that moment, its heredity – in fact, the 
whole of a very long history. In the second of these two hypotheses, not in the first, 
is really expressed the present state of the biological sciences, as well as their 
direction. As for the idea that the living body might be treated by some superhuman 
calculator in the same mathematical way as our solar system, this has gradually arisen 
from a metaphysic which has taken a more precise form since the physical 
discoveries of Galileo, but which, as we shall show, was always the natural 
metaphysic of the human mind. Its apparent clearness, our impatient desire to find 
it true, the enthusiasm with which so many excellent minds accept it without proof 
– all the seductions, in short, any attempt to distinguish between an artificial and a 
natural system, between the dead and the living, runs counter to this tendency at 
once.” (Bergson 1911 [1907], p. 20, my italics). 

 
It was for the reason of such a process-based approach that Bergson preferred 
the account of evolution provided by Lamarck over the account provided by 
Spencer or, for that matter, over some aspects of Darwin’s account of 
evolution. 

Darwin’s theory of evolution did not allow for plasticity on the level of the 
individual. Whilst Darwin’s view on evolution remained dominant throughout 
the twentieth century, recent research in microbiology confirmed that some 
plasticity of the genome during an individual lifespan does occur, and can 
indeed be transferred to offspring. However marginal these effects may be, in 
the grander scope of the timescale of evolution, such intra-individual variation 
does contribute to the diversification of life. And whilst the elegance of 
Darwin’s approach to evolution relies on the idea that variation occurring at 
the level of the species rather than at the level of individual phenotypic 
expression, is sufficient for evolution to occur, other formative principles are 
not excluded per se. 

In Bergson’s ideas on evolutionary processes, the concept of vital impulse 
can philosophically speaking be compared to the concept of ‘will to power’ 
(Wille zur Macht) as Friedrich Nietzsche elaborated it on the basis of a criticism 
of Arthur Schopenhauer’s ‘will to life’ (Wille zum Leben)68: vital impulse also 
serves to explain the way in which life apparently strives to continue. Still, 
Bergson tried to avoid the idea that vital impulse alluded to a general cosmic 
inner force manifesting itself in the manifold. Vital impulse, as creative 
complexification over time, accounts for the differentiation of life forms. 
Individual plants are more or less stationary in principle, whilst animal life, 
lacking the function of photosynthesis, is mobile. Human life is again 
different, since it demonstrates intelligence next to instinct, creating language 

 
68 Although both Nietzsche and Bergson considered this Schopenhauerian notion to be 
an empty generalisation (Ansell-Pearson 2018).  
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and tools. As Bergson’s successor Édouard Le Roy (1870–1954) would say, 
human intelligence lies at the basis of a sphere of knowledge surrounding the 
biosphere, a so called ‘noosphere’. In all these aggregation levels, different life 
forms become manifest in a process of individuation (see Chap. 7), but all in 
terms of divergence and differentiation on the one hand and convergence and 
unification on the other. In short, all these manifestations, including human 
consciousness, are part of the same creative process. 

Living systems converge and diverge. This phenomenon exists on 
different aggregation levels: it is imperceptible but still slightly manifest at the 
inorganic level, but more so at the organic level. It is manifest in life, but also 
at the level of knowledge and technological development. Presently, the 
mechanical not only transforms the world around us, it also affects human 
nature: the mechanic, the artificial, is merging with the organic, the natural on 
a deep level. Technology is thus an intrinsic part of nature; evolution is 
becoming manifest in living technological systems: developments which are 
perfectly comprehensible from a Bergsonian point of view. 

The vitalist position implicitly embraces a teleological view. If translated 
to contemporary life sciences research, a neo-vitalist position would entail that 
the ‘programmes’ contained in DNA serve as final cause of the ultimate 
phenotype. DNA is the ‘concept’ or eidos, which realises itself in the 
organism. This is why Aristotle has been credited with anticipating genomics 
(Zwart 2018). Most contemporary life scientists usually do not perceive of a 
life force other than the programme contained in DNA. For them, the DNA 
molecule is merely regarded as the programme informing the phenotypic 
shape of organisms. Therefore, one might wonder whether Bergson’s vital 
impulse is superfluous, now that DNA proves to be the driver of the processes 
of life. But the history leading up to the conception of DNA reveals a much 
richer account. The difference between non-living and living, between entropy 
and negative entropy, is the DNA molecule, which changes in an adaptive 
manner in the course of evolution. This becomes clear when we turn back to 
Schrödinger’s aforementioned essay. 

As mentioned, Schrödinger defined the molecular essence of life as an 
‘aperiodic crystal’. Crystals might be considered as paradigm examples of 
ordered structures in the material universe. Such order was once regarded as 
synonymous with whether the arrangements of the atoms involved, repeated 
itself sufficiently regularly throughout a crystal structure. These are the so 
called periodical crystals. Aperiodical crystals, defined after the discovery of 
quasi-crystals, are of a different, much richer and more complex organisational 
order. In Erwin Schrödinger’s words: “The difference in structure is of the 
same kind as that between an ordinary wallpaper in which the same pattern is 
repeated again and again in regular periodicity and a masterpiece of 
embroidery, say a Raphael tapestry, which shows no dull repetition, but an 
elaborate, coherent, meaningful design traced by the great master.” 
(Schrödinger 1944). Schrödinger applied this idea of the “aperiodic crystal” to 
the basic fabric of life. Life might be understood as a crystal-like ordered 
structure, containing genetic information in its chemical configuration. But 
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this chemical configuration is infinitely more complex that the structure of 
periodic crystals. On this basis and on the basis of the experimental work of 
Rosalind Franklin, Watson and Crick arrived at the idea of a double helix (the 
molecular basis of living systems). Here, the position that Bergson adheres to 
in Creative Evolution, that crystals and organisms are distinct (1911 [1907], p. 
12), is challenged, and remains problematically outdated: whilst crystals do not 
diverge in function, aperiodic crystals do, thereby representing a bridge 
between abiotic and biotic nature. There are similarities between the original 
fabrics from which life emerged and aperiodic crystals. But research into 
quasi-crystals and aperiodic crystals did not spur the scientific speculation that 
would lead to the hypothesis of the double helix structure of DNA until after 
Bergson’s death. 

In an epilogue to ‘What is Life?’ entitled ‘On Determinism and Free Will’, 
Schrödinger addresses another emerging property of living entities, notably in 
humans, namely consciousness. In reference to the Upanishads, Schrödinger 
ends with a note on the consequences of this conception of the essence life 
being an aperiodic crystal for the philosophical debate on free will and 
determinism. His view: 

 
“I believe every unbiased biologist would, if there were not the well-known, 
unpleasant feeling about ‘declaring oneself to be a pure mechanism’. For it is deemed 
to contradict Free Will as warranted by direct introspection. But immediate 
experiences in themselves, however various and disparate they be, are logically 
incapable of contradicting each other. So let us see whether we cannot draw the 
correct, non-contradictory conclusion from the following two premises: 
 
I My body functions as a pure mechanism according to the Laws of Nature.  
 
II Yet I know, by incontrovertible direct experience, that I am directing its motions, 
of which I foresee the effects, that may be fateful and all-important, in which case I 
feel and take full responsibility for them. 

 
The only possible inference from these two facts is, I think, that I — I in the widest 
meaning of the word, that is to say, every conscious mind that has ever said or felt 
‘I’ — am the person, if any, who controls the ‘motion of the atoms’ according to the 
Laws of Nature.” (Schrödinger 1944). 

 
In other words, as Schrödinger continues, “I am God”, or, in the Upanishads: 
Atman = Brahman: seen the fact that it can set things in motion, the personal 
self equals the omnipresent, all-comprehending eternal self. To put it in the 
terminology of Teilhard de Chardin: when ‘I think’, ‘I’ participate in a 
collective emerging phenomenon called thinking, a noosphere. Schrödinger’s 
postscriptum deserves elaboration, but it opens up a space of reasoning that 
is usually not visited in the exact sciences. The stress on the need for a 
reconciliation between our immediate experience of consciousness and our 
empirical assertions concerning the molecular basis of life lies directly in line 
with the endeavours some decades before of Bergson. 

In the 1944 lecture series from which the citations above origin, 
Schrödinger also sketches out that life ‘feeds on’ negative entropy, or 
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negentropy, as the physicist Leon Brillouin (1956) would later call it (Crow 
1992; Gould 1995). The metabolic system, responsible for change and 
exchange goes against the tendencies defined by thermodynamics. They seem 
to form an exception to its laws: life seems to contradict the increase of chaos 
in the universe. In taking a reversed interpretation of thermodynamics (in 
terms of negentropy) as a basis for this aspect of life, Schrödinger thus 
introduces a notion of change that is quite similar to the notion of life as a 
manifestation of time, as drafted by Bergson. 

On the basis of the above, the distinction between organics and inorganics, 
or between life and non-living structures is clearly gradual, not categorical. 
This point of view was also embraced by Bergson. His ideas thus went directly 
against the classical vitalist thesis of an external force working upon matter to 
create life. Rather, this gradual difference entails a concept of evolution from 
one organisational aggregation level to another, reflecting an increase of 
complexity. Similar to the distinction between periodic crystals and aperiodic 
crystals, the amount of possible combinations grows exponentially, as does 
the level of complexity involved. 

If one regards life as some type of special substance with a specific 
structure, this creates the need for some type of vitalist assumption. But if 
viewed as a process, there is continuity between organic (carbon based) 
materials and other forms of organised matter and life. Everything is based on 
the protons/neutrons/electrons of the energetic spectrum and the ways in 
which energy is concentrated and deployed, but the number of combination 
increases dramatically, so that there is more and more room for manifest 
creativity. 

Bergson’s concept of ‘vital impulse’ clearly differs from how preceding 
vitalist theories perceived life. He did not embrace the concept of a mystical 
spark of life that distinguishes the living organic from the dead organic and 
the inorganic. His concept of a vital impulse derives from another source: it 
leans on a difference between process and thing. Rather than taking the 
material thing as the primary nature of reality, he takes process as the starting 
point. Bergson held the view that non-living matter did not yet develop 
individuality – not having diverged into specific functions – whilst life did. 
Had this not been the case, his philosophy of life might be termed panvitalist, 
since it elucidates the process nature of the inorganic, the organic, the 
technological and the reflective sphere. The concept of a vital impulse does 
not seek to smuggle a superfluous argument into the discussion of the 
emergence of life, but rather to describe the nature of emergence as such. It 
focuses on how changing systems evolve, considering their increasingly 
complex manifestation. Rather than focusing on the material substances of 
the inorganic versus the organic, Bergson provided an explanation on the basis 
of organisational aggregation levels. Evolutionary thinking was, scientifically 
speaking, an important step. But one of the most important aspects of this 
renewed view on the genesis of species is that the evolution of species is a 
spontaneous, creative phenomenon that does not follow some kind of 
aprioristic plan. 



102 
 

Bergson suggested an explanation that necessitates taking an ontological 
step backwards: rather than starting from the assumption that the universe 
consists of matter, particles, confined to specific locations at specific moments 
in time, he suggests the universe consists of processes. Time, in this regard, is 
manifest in the ever– changing and ever-evolving nature of the universe. Here 
it becomes clear that his opposition to a reduction of time to clock time in 
physics is deeply intertwined with his views on the nature of life. The next 
section will explore the background of this shift of perspective, as well as its 
significance for contemporary life sciences. 

Vitalism slowly seeped out of modern biology. Specifically, the discovery 
of the function of chromosomes in the 1930s appeared to make a vitalist 
explanation on the origin of life obsolete. Evolution appeared to be a 
mechanical process, not that different from any other mechanical process 
outside of biology such as the growth of crystals. Mechanistic metaphors thus 
guide the efforts of many contemporary life scientists, many of whom not only 
discard the notion that the chemistry of life is fundamentally different from 
inorganic chemistry, but also reduce the processes involved to, again, the 
mechanics of a clockwork. 

 
5.3 The alchemy of life 
A typical modern life sciences definition of life can be found in the works of 
Prof. Raymond Spier, former editor of Science and Engineering Ethics, who, not 
long before his demise, was kind enough to read an early version to this book 
and this chapter, suggesting the following quote: 

 
“One may consider a definition of a cell (in a biological context) to be a small entity, 
normally between 0.1 to 100 μ in diameter, which provides an enclosed space. Life 
is more difficult to define as some individuals seek to associate immaterial properties 
(spirits, souls, life-forces) to living organisms (vitalism). If we do not do this, then a 
starting definition of life could take the form of – ‘a living organism is an entity 
which ‘seeks’ (happens) to reproduce itself such that deviations in the reproductive 
process may be carried through into subsequent generations’. (In this expression the 
word ‘seeks’ has the meaning ‘has the particular physical and chemical properties 
that, in the presence of the appropriate materials, spontaneously results in a 
reaction’).” (Spier 2003). 
 

Spier was clearly reluctant to use terms that might imply purpose, will or life 
force. His definition attempts to demonstrate how life is only different from 
non-life in gradual terms. Living organisms are merely more complicated 
organisational structures, with no categorical difference from, say, a piece of 
granite. In this regard, many modern life scientists still try to avoid any 
vocabulary that might hint at some kind of special properties in life. ‘Vitalism’ 
is the key term here: in view of the fact that vitalism is regarded as a childhood 
disease of the discipline of biology, it is in need to a purgatory phase, ridding 
itself from the very word that defines it, to be able to position itself between 
the more classical exact sciences. After all, these already rid themselves of 
esoteric and philosophical notions in earlier stages of their history (physics – 
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necessitating an ignoring of a large portion of Newton’s writings (a.o. on 
astrology), chemistry – after its critical self-assessment in relation to alchemy 
etc.). 

As said earlier in this chapter as well as in the introducing chapters of this 
study, vitalism in biology is known now mainly as the nineteenth century 
attempt to reserve at least one sub-realm of creation for the soul. It is now 
regarded as pseudoscience. And, unfortunately, Bergson’s ideas are still often 
placed in the same corner as vitalism. But his philosophical vitalism is of a 
different nature. Bergson’s philosophical vitalism (or ‘philosophy of life’) 
actually offers a solution to the problem of biological vitalism.  

The debate on what was life and what was not was still very much alive at 
the beginning of the twentieth century and biological vitalism formed an 
important theoretical frame in which spiritualism, theism and Darwinian 
evolution theory met. 

Vitalism in biology was a reconciliation between science and a mystified 
deism. And as a result, vitalism was taken less and less seriously in mainstream 
biology. The term vitalism, still ‘en vogue’ in the early 1900s, linked the 
philosophy of Bergson to nineteenth century vitalist biologists such as 
Berzelius. Berzelius’s vitalism, however, suggests some type of mystical life 
force, a spark of life that distinguishes living from non-living systems. 
Similarly, vitalism considered vital impulse as a mystical force acting on dead 
matter, thus separating the organic from the inorganic.  

Some aspects of vitalism persist in modern biology. The notion of a ‘spark’ 
of life is still used in contemporary discussions on the origin of life: one of the 
theses on the origin of life is that the polymers lying at the basis of the origin 
of life were created by the impact of lightening on the primordial soup. And 
xenogenetic explanations of the origin of life – that life on earth started with 
the impact of asteroids containing microbes from other parts of the solar 
system – are compatible with ‘lightening stricking’: it does not matter whether 
that ‘spark’ happened in the past on planet earth, or speculatively on another 
comparable planet nearby. 

Apart from this ‘defribilator’-view on the origin of life (or even at its cost) 
there is a persistent interpretation of evolutionary processes as having some 
kind of direction or goal. This persistence follows the notion that as it is 
ingrained in acorns to become an acorn tree, that plant life has ‘progressed’ 
when it invented flowers, that it was ‘meant to be’ that vertebrates have 5 digits 
(or, for some of them (e.g. horses), used to have them) and that apes of course 
evolved to move more and more upright and became bipedal. 69  This 
scientifically problematic teleological view on evolution implicitly embraces 
the idea that evolution is a process of progression. In general, older species 

 
69 Something that is illustrated by the average, and often parodied, picture of the evolution 
of homo sapiens, from left to right, as a sequenced linear development from crawling dark-
haired apes to increasingly tall, evermore upright (and, whilst disliking certain forms of 
overenthusiastic political correctness: indeed often also more blonde haired and lighter 
skinned) bipedal specimens. 
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are more primitive, less complex, than younger species. The teleological 
interpretation of evolution considers this to be proof of some kind of 
direction of evolution. This view is attractive to the human psyche, since it 
allows for a positioning of homo sapiens at the current end of the evolutionary 
chain: it undoes the ‘narcissistic offence’ implied in the replacement of 
creationism by evolution theory. But persistent as they are, teleological views 
on evolution demonstrate a deep misunderstanding of evolution theory since 
they introduce normative notions such as progress, primitiveness (rather than 
simplicity/complexity), etc. Even Charles Darwin himself did not succeed in 
keeping such normative notions at bay: his use of the notion of a ‘struggle’ for 
existence (inspired by the works of Thomas Malthus) does not seem to fit in 
with the emergence of a species like the sloth. At the same time, the originally 
neutral notion of a ‘survival of the fittest’, coined by Herbert Spencer, has 
come to accumulate connotations of physical strength, agility and superiority. 
Whilst the sloth is evolutionary quite successful, and ‘fits’ in its niche, it does 
not appear to be a very strong and agile creature: here one might say that the 
nature of each creature is a function of its habitat. And homo sapiens’s 
bipedality is merely an expansion of that notion: from the invention of 
technology, using hands as a means to get somewhere became less important 
than using them to make ‘stuff’. 

Bergson was a vitalist philosopher, but of a different brand than vitalism 
as it was defined by Berzelius and others in nineteenth century biology. It 
might better be termed ‘panvitalist’. The arrangements of matter, as Bergson 
states in In Creative Evolution, should not (yet) be conceived of as part of the 
order of life since only life individuates, only life generates individuality 
(Bergson 1911 [1907], p. 12). In Creative Evolution Bergson proposes an account 
of the principle of evolution as motivated by a vital impulse, based on the 
chemistry of the nucleic acids whose properties include their self-replication 
given the availability of the materials used for this process. This impulse, in 
his view, also forms the basis of humanity’s natural creative impulse. Life, 
from this view, is only allowed to manifest itself in sufficiently complex 
processes. Only then, convergence and divergence can occur at a level that is 
sufficiently creative for variation. The strive for self-organisation lies at the 
basis of the spontaneous morphogenesis of individuals and species. 

Bergson’s use of the concept of a vital impulse unfortunately led many to 
associate his ideas with those of biological vitalism. But in his work, vitalism 
is a specific perspective on the processes through which inorganic matter 
enters a higher state of organisational development, processes we refer to as 
evolution. The difference between biological vitalism and Bergson’s 
understanding of creative evolution could not be bigger: biological vitalism 
demonstrates all the attributes of an Aristotelian teleological perspective. It 
sees the world as consisting of living entities and of things that are essentially 
inert and dead. Like billiard balls, planets and concrete bricks, these things 
cannot evolve out of themselves. They cannot move out of themselves, are 
subject to entropy, and remain fully unequipped for non-entropic change. 
From this position, the vitalist biologist proposes some type of external cause 
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that acts upon these dead and inert things to create life. Bergson, however, 
positions himself explicitly against such teleological ponderings – as I 
discussed in the introductory chapters of this book. Creative Evolution entails a 
definitive denial of such a teleological thesis. He denies traditional Aristotelian 
and Leibnizian views on final causes – the idea that there is an external force 
that imposes its creativity on inorganic matter. The mistake implied in 
Aristotelian teleology is that it takes the discourse of mechanics (in terms of 
tools and cause-and-effect) and projects this anthropocentric perspective onto 
the natural world. What Bergson does say about the distinction between living 
organisms and dead inorganic matter is the following: “The only question is 
whether the natural systems which we call living beings must be assimilated to 
the artificial system that science cuts out within inert matter, or whether they 
must not rather be compared to that natural system which is the whole of the 
universe. That life is a kind of mechanism I cordially agree. But is it the 
mechanism of parts artificially isolated within the whole of the universe, or is 
it the mechanism of the real whole? The real whole might well be, we conceive, 
an indivisible continuity. The systems we cut out within it would, properly 
speaking, not then be parts at all; they would be partial views of the whole.” 
(Bergson 1911 [1907], p. 46). Since it is vital impulse, understood as duration, 
that in the end puts life apart from dead, inorganic matter, duration is nature’s 
tendency to converge and diverge into living entities. 

For Bergson, the final cause should be positioned ‘at the beginning’: in 
other words, it is already implicit in the process-based way in which complex 
systems emerge and maintain their self-organisation. But it doesn’t hold a 
predefined end– state. This self-organising principle is also manifest in human 
consciousness: experience, in its preconceptual sense, is always qualitative in 
nature. Teilhard de Chardin would elaborate this view in terms of ‘evolution 
becoming aware of itself’: the step from the emergence of living systems 
towards its manifestation in conscious and self-awareness in humans. This 
position is quite close to the position of David Bohm, whose views I discussed 
at the end of Chap. 3. Bohm stated: “The mechanical notion of an interactive 
universe is seen to be inadequate. It is in need of replacement by the notion 
of an objectively participative universe that includes our own participation as 
a special case” (Bohm 1980, p. 126). 

Current developments in the life sciences appear to transcend the 
worldview that still governs the traditional objectivistic mentality. There is a 
growing tension between what scientists claim to endorse and what their 
research actually reveals, between the implicit metaphysics of science and the 
creative processes of emergence opened-up by current findings in the life 
sciences. The dividing line between living and dead complex structures is 
increasingly contested. But as a result, the concept of life itself is increasingly 
regarded as a term that belongs to a now defunct metaphysics. Synthetic 
biology, CRISPR-Cas, and other related paradigms and research domains are 
presented as a confirmation of the mechanistic worldview, with its insistence 
on material determinism. These developments rather confirm the creative 
dynamics of natural processes instead of disproving them. From the 
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observation that the dividing line between living and non-living nature is 
blurry it does not follow at all that all life is ‘mere’ mechanics at work. One 
might even reverse the argument; it might also be defended that all systems in 
the universe show signs of life to some extent. The validity of these claims, 
however, cannot not be assessed in the postponed arrival of a renewed 
definition of life, whilst it is clear that traditional definitions of life are 
fundamentally challenged by what these newly emerging research fields reveal. 

Life has mostly been defined in terms of metabolism, growth and 
reproduction. Although this seems fairly straightforward, it is not. Metabolism 
for example implies an interaction with an environment. And this again 
implies a differentiation between organism and environment. But this does 
not explain how life came to emerge from simpler, non-living organic 
molecules. On average, one can say that the more complex a molecular 
structure is, the less stable it will be. An exception is the molecular structure 
at the basis of life: here, molecules somehow appear to have developed a self-
sustainable mechanism (on which I will introduce a lesser known account later 
in this section). It is at this point that the distinction between life and nonlife 
can be introduced. 

Does this mean that the material determinism that we perceive in simpler, 
non– living physical processes does not also apply to the more complex 
processes of life that emerge at a higher aggregation level? Not yet: it only 
means that the ‘white noise’ that appears to a mere marginal extent in such 
non-living processes is much more manifest in living processes. This might be 
compared to what Carl Gustav Jung coined with the concept of individuation: 
the process through which, out of the amorphic and undifferentiated whole – 
think of the primordial soup, rather than the Jungian notion of the 
subconscious – something individual develops. The individual is then defined 
as ‘not something else’. It has emerged autopoietically, as itself. Complexity is 
a precondition of life. Complex structures can only be regarded from a 
process-based perspective. Isolating one state of the system from time to 
analyse its intricacies still departs from the deterministic idea that the future 
of the universe is implied by, even already contained in the present. Complex 
systems thinking assumes the opposite, arguing that determinism only applies 
incrementally, according to the extent to which we consider a small part of 
reality outside its context and outside of time.  

Bergson emphasised that we should regard the phenomenon of biological 
evolution from the perspective of duration. Evolution theory revealed that the 
difference between species emerged in a complex process of divergence and 
individuation. We all evolved from the same original organism. We only define 
a separation between species on the basis of the criterion of an inability to 
engage in fruitful reproduction. In this regard, evolution is a continuous 
process. In terms of the relation to the creationist debate, the ideas presented 
by Bergson tantalisingly propose a reconciliation between different 
perspectives. Evolution is a creative process, resulting in the emergence of 
new and increasingly complex species. Creation is better covered by a verb: it 
is constantly evolving, constantly revealing itself. This applies to all evolving 
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systems, regardless of whether they belong to the organic world or to the 
world of technology. 

Life, understood as time becoming manifest in changing matter, displays 
emergent properties. Contemporary life scientists are well aware of the debate 
on the nature of life and the distinction of the organic world and the inorganic 
world. Most embrace the view that there is no fundamental distinction 
between the realm studied by chemists and the realm studied by biologists. 
But epistemologically speaking, the divide used to be a significant or even 
insurmountable one. Chemistry studies elements and compounds (in their 
atomic, molecular, ionic etc. capacity). It studies the composition, structure, 
properties and behaviour of these elements and compounds. It specifically 
focuses on the changes these elements and compounds undergo if they react 
with other substances. The changes implied here are of a more basic nature 
than the changes studied in the life sciences. In the life sciences, self– 
organisation is a key element. Over the past decades, however, this clear 
division between chemistry and biology has all but evaporated. Many modern 
life scientists believe that the types of behaviour of living systems can 
ultimately be reduced to chemistry (and chemistry ultimately to physics). A 
paradigmatic shift has occurred, giving rise research areas such as biochemistry 
and the molecular life sciences. 

On a more fundamental (metaphysical) level, however, these changes 
reflect a tension between two incompatible metaphysical paradigms, namely 
object metaphysics and process thinking. Lack of acknowledgement of this 
collision leads to misunderstandings and confusion in the life sciences with 
regard to the nature of evolution. Object metaphysics informs an 
interpretation of the world in terms of ‘things’. Process thinking prioritises the 
temporal dimension, thinking in terms of processes rather than material 
things. Both paradigms can be found in the life sciences. Whilst the paradigm 
of process thinking embraces the view that life is a complex phenomenon that 
cannot be analytically reduced to its elementary components, the paradigm of 
object metaphysics presupposes that life is merely highly complicated. This 
implies that although the causal relations between the different atoms, 
molecules etc. that make up life might be difficult to analyse due to the sheer 
quantity of relevant parts and their interrelations, it is not fundamentally 
impossible to do so. 

The questions raised by current research in the applied life sciences 
illustrate the importance of the discussion over these two competing 
paradigms. Gene editing, CRISPR-Cas and various developments in synthetic 
biology (such as the aim to synthesise artificial cells) have made the discussion 
on the nature of life and the nature of technology highly relevant again. This 
is specifically the case for the debate on vitalism. The idea of a mystic (for 
some vitalists a divine) spark of life distinguishing organics from inorganics in 
biology, is not taken seriously in current molecular life sciences, but whether 
this is indeed the nail in the coffin for any theory that distinguishes between 
complex living systems and systems that are not alive remains unclear. In 2007, 
the prestigious scientific journal Nature also engaged in this debate with an 
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editorial (Nature, 28 June 2007) under the heading ‘Meanings of life’. It appears 
to have been triggered by responses of Pat Mooney, director of the ECT 
group, to Craig Venter’s research (van den Belt 2009), suggesting that 
Synthetic Biology now competes with God over the design of life. Synthetic 
biology is paired against the few vitalist claims still persisting in biology. 
Therefore, the value sensitivities involved in the ‘creation of life’ again become 
a central aspect of discussions on biotechnology. In synthetic biology life is 
explained in terms of molecular processes. Metaphors and archetypes such as 
Frankenstein’s monster or the Golem are thus deemed misguiding and 
therefore irrelevant to the debate. Still, the definition of life remains up for 
debate. 

Some scholars believe that synthetic biology has put an end to vitalism 
once and for all, since it demonstrates how organic life is based on inorganic 
materials, and can be functionally reduced to these factors (Church and Regis 
2012). The formation of living structures is thus claimed to be ‘gradual, 
contingent and precarious’ (van den Belt 2009). Some scientists approach the 
issue from a different view on evolution (Westerhoff et al. 2014). They do take 
into account the complexity of converging and diverging structures as a 
property intrinsic to life. Both positions bear witness to two different 
worldviews: the one tending towards mechanistic accounts of life, the other 
tending towards process-oriented views on life. The former is currently still 
the most dominant in common life-scientific discourse. 

In explanations to both students and wider society over their work, many 
scientists involved in the engineering aspects of life sciences research refer to 
their expertise in terms of bio-engineering. This entails the idea that one can 
approach the basic compounds of a cell in the same fashion as the basic 
compounds of, say, a car. In essence, the mechanistic worldview is thus again 
applied to phenomena of life, in the natural world, but specifically for the 
purpose of mimicking functions of living systems (for instance, the 
production of specific enzymes) in industrial processes. In this retake of the 
machine metaphor for life is now applied to its most basic structures. The 
codification of the basic structure of DNA in terms of C, T, A and G has 
strengthened the view of DNA in terms of a code or language. A language 
that first needed to be deciphered to enable us to read it (genomics) but as we 
succeeded in doing so, we are now developing tools to edit it (Zwart 2012). 

The terms biotechnology and bioengineering suggest that progress has 
been made from describing and understanding the mechanics of life 
(“analysis”) towards becoming the engineer of life (‘re-synthesis’). In other 
words, the study of the mechanics of life has led to the implementation of this 
mechanics in practice. This move places the life scientist in the position of a 
car mechanic, who has found the parts with which to build or refashion his 
car, for example by using components found in the junkyard next to his 
workplace. Even the metaphorical use of terms refer to such contexts: the 
term ‘chassis’ is applied as a standard in synthetic biology research to refer to 
particular organisms the genetic properties of which can be modified to serve 
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as a basis for multiple uses and functions. 70  Nature offers elements and 
properties that are only now understood sufficiently to be able to make life-
like things. This rationale, as many bioengineers will emphasise is, however, 
the reverse of what they actually do in practice. The adage that with 
understanding one can make applications is not valid in this area: life scientists 
usually do not really understand what happens when they succeed in doing 
what they do; they rather appear to be successful in what they attempt without 
fully grasping the underlying principles of the systems they intervene in. 

Synthetic biology is an emergent branch of bioengineering that attempts 
the creation of new life forms. It holds a claim to one of the oldest dreams of 
science: the creation of life from non-living matter. Already in ancient times, 
this dream gave rise to a specific branch of study: alchemy. The basic objective 
of alchemy, now considered to be pseudoscience, was to create the so-called 
‘philosopher’s stone’, but it is not very clear what they exactly meant by that. 
Alchemy uses chemical processes as metaphors for a method to achieve 
spiritual enlightenment. It was precisely this connection between natural 
science and psychology that triggered the aforementioned Jung to study the 
field. Allegedly, the philosopher’s stone would enable its owner to create life 
or turn basic matter into gold. Essentially, this alchemic goal persists in 
modern synthetic biology: synthetic biology also uses chemical processes for 
more than mere experiment: in its slipstream, it offers the potential to change 
not just microorganisms but also the fundaments of human nature. 

Creating life from scratch is the golden promise and core objective for 
ancient, medieval and early modern alchemists. It is also one of the main 
objectives of synthetic biology: to step beyond mere genetic modification 
towards the construction of a synthetic microorganism from basic inorganic 
components. As Bensaude-Vincent (2009) states, the minimal genome 
approach that lies at the basis of the synthetic biological endeavour to 
construct new organisms only uses the most basic elements required for 
sustaining life. The synthetic cell would be a minimal cell, reduced to its core 
essence, an endeavour that can be compared to the strategy used by alchemist 
in their attempts at making gold by reducing metals to their primal, pristine 
state (in Latin: ‘reductio in pristinum statum’), thus recovering the potential of 
matter to become all metals (Bensaude-Vincent 2009). According to alchemy, 
metals also change (from lead into gold for instance) in nature, but this was 
regarded as an extremely time-consuming process, requiring centuries of 
centuries of time. The purpose of alchemy was to find a way to speed-up the 
process (Zwart 2010). One could argue that something similar applies to 
synthetic biology as well. Life may under certain conditions evolve from 
inorganic nature, and the idea is now to control and accelerate this process. 
Tension areas can be found in the self-definition of synthetic biology and in 
the emerging societal debates on synthetic biology and its objectives. It also 

 
70 For an example, please see the use of the concept of a safe ‘chassis’, a standardised GM 
organism that has multiple safeguards built into its DNA. 
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raises more philosophical questions, such as: ‘will an artificial minimal cell be 
alive, or will it rather be a fake cell?’ (Zwart 2018). 

Going beyond mere genetic modification of organisms, synthetic biology 
attempts to create new organisms from standardised ‘lego-pieces’ of basic 
biomaterials (“bio-bricks”). But the lego-metaphor does not cover all aspects. 
Rather, synthetic biology is an interaction or mutual interpenetration of 
microbiology and the bio-brick approach, so that bacteria are basically 
considered as collaborating micro– engineers. The micro-organisms involved 
are stated to yield the possibility of new approaches to autoimmune and viral 
diseases such as HIV, to the sustainable production of food, medicine, and to 
industrial processes such as the production of bio-materials and the 
management of waste, plastics in particular. 

Craig Venter is perhaps the most prominent representative of the 
reductionist position taken in synthetic biology. He aims to reveal and 
consciously employ the basic fabrics of life. He refers to the field of synthetic 
biology as the field that uses the principles of engineering to synthesise new 
life forms or new functions in existing life forms, so that these can function 
as tools (Venter 2013). He expects synthetic biology to support the production 
of clean energy, the resolution of the world food problem and the 
decontamination of polluted ecosystems. It does so on the basis of a 
reductionist approach. In an editorial written in 2007, Nature claimed that 
with synthetic biology all living structures can be reduced to their functional 
operationalisers (Nature 2007). This triumph of reductionism is a 
reductionism from the life sciences to organic chemistry, and ultimately 
biophysics. But the triumph consists of a hidden selfreferentiality: if one 
studies life as reducible to material composers, one ignores the matter of life 
as such. To elucidate this point, we should return to the relevance of Bergson’s 
views. 

As mentioned earlier, Bergson’s gambit, crucial to the writing of Creative 
Evolution was to go beyond either finalism (teleological views on the nature of 
life) as well as mechanistic thought, that life is reducible to nonlife. The wager 
of this publication was, therefore, not the same as the wagers surrounding the 
question of life now: whilst the definition and limitations of life still revolve 
around the issue of mechanistic reductionism, the problem now concerns the 
tension between mechanistic determinism on the one hand and the nature of 
complex systems on the other; not the expectation that life serves some kind 
of pregiven goal – be it defined in Aristotelian or theological terms. The 
reading of the following paragraphs, in their quoting Bergson, needs to be 
guided by an awareness of this changed discourse. 

In Creative Evolution Bergson stated: “[…] histologists, embryogenists, 
and naturalists believe far less readily than physiologists in the physico-
chemical character of vital actions. The fact is, neither one nor the other of 
these two theories, neither that which affirms nor that which denies the 
possibility of chemically producing an elementary organism, can claim the 
authority of experiment. They are both unverifiable, the former because 
science has not yet advanced a step toward the chemical synthesis of a living 
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substance, the second because there is no conceivable way of proving 
experimentally the impossibility of a fact. But we have set forth the theoretical 
reasons which prevent us from likening the living being, a system closed off 
by nature, to the systems which our science isolates.” (Bergson 1911 [1907], 
pp. 36). In 1908, the year of the original publication of Creative Evolution, the 
chemical synthesis of life was still a far way off. But already then, Bergson 
claims that life and nonlife should not be likened. Bergson went on to write: 
“The mechanistic explanations, we said, hold good for the systems that our 
thought artificially detaches from the whole. But of the whole itself and of the 
systems which, within this whole, seem to take after it, we cannot admit a 
priori that they are mechanically explicable, for then, time would be useless, 
and even unreal. The essence of mechanical explanation, in fact, is to regard 
the future and the past as calculable functions of the present, and thus to claim 
that all is given.” (Bergson 1911 [1907], p. 37). As such, they cannot explain 
the phenomenon of life, since life, as we will see later on, is fundamentally 
innovative. And as a result “[...]analysis will undoubtedly resolve the process 
of organic creation into an ever-growing number of physico-chemical 
phenomena, and chemists and physicists will have to do, of course, with 
nothing but these. But it does not follow that chemistry and physics will ever 
give us the key to life.” 

Synthetic biology embraces an engineering view on life. But although the 
engineering approach may be highly successful when it comes to modifying 
organisms to engineer functional products, this does not mean that it allows 
us to understand what life really is. The successes of bio– engineering are 
enormous, spectacular perhaps, but, as Bergson argues, they merely involve 
those aspects of life (for instance, those aspects of the functioning of a cell) 
that are mechanical and repetitious in the first place, it does not address the 
more creative and free-floating dimensions of living processes. It merely 
excludes these from the territory of study. It does so legitimately since it holds 
different and more pragmatic goals, but its conclusions should not be drawn 
beyond these goals. 

I briefly referred to complex systems theory earlier. In recent years, 
complexity theory has gained importance in various disciplines, in physics, but 
also in chemistry, biology, organisational psychology and sociology. 
Complexity theory aims to elucidate properties that are typical for complex 
systems. It attempts to explain the behaviour of a system the components of 
which demonstrate such a multitude of interactions that an explanation of the 
system’s behaviour cannot be reduced to an account of the behaviour of its 
components (Cath 2018). Since there is no reasonable way to track down all 
possible interactions and deduce their collective sum, complexity theory 
requires a systems approach. It provides for an account of complex systems 
behaviour on the basis of a holistic approach, in which behaviour is not caused 
but emerges through complex interactions. The system as such is self– 
organising rather than being determined by external factors. 

Synthetic biology is often associated with complex systems theory: it not 
only builds on notions derived from systems biology to understand complex 
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systems behaviour, it also considers big data as part of its methodological 
portfolio – an approach in which informational patterns become an important 
source of insight, provided one has sufficiently large data sets at one’s disposal. 
On closer inspection, however, it appears that, notwithstanding this openness 
to a systems approach, the basic tendencies of synthetic biology remain closely 
related to the mechanistic way of thinking (Gharud et al. 2015, p. 37). The 
conflict involved is still the conflict between an organic and a mechanistic 
worldview. Here, it becomes apparent that the engineering perspective in 
biotechnology, although useful in many respects, does not deliver a ultimate 
answer to the question of life. It merely focuses on a limited number of 
functionalisable aspects of living organisms. Bergson urges cautious 
scepticism about the scientific ability to reduce higher organisms to 
mechanical functions, although admitting this might be possible for amoebae. 
Here, his caution was proven to be right. But his critique of reductionism still 
remains relevant. 

The concepts of spontaneously emerging properties, converging and 
diverging systems, complexity etc. belong to the first worldview whilst 
concepts such as building blocks, cell synthesis, function etc. are part of a 
vocabulary associated with the second. They represent two traditions in the 
history of biology, the one involving systems thinkers – focusing on the 
complexity and history of living systems (and their interrelation), the other 
involving physiologists – focusing on the biochemical aspects of life. As 
Bergson writes in Creative Evolution: 

 
“Those whose attention is concentrated on the minute structure of living tissues, on 
their genesis and evolution, histologists and embryogenists on the one hand, 
naturalists on the other, are interested in the retort itself, not merely in its contents. 
They find that this retort creates its own form through a unique series of acts that 
really constitute a history. Thus, histologists, embryogenists, and naturalists believe 
far less readily than physiologists in the physico-chemical character of vital actions.” 
(Bergson 1911 [1907], p. 51). 

 
Referring to the superhuman intellect, later dubbed ‘the demon of Laplace’ 
(discussed in paragraph 4.1) Bergson explains that the problem of a radical 
mechanistic worldview lies in its implicit embrace of a metaphysics in which 
everything real is imagined to be given, laid out on the table of eternity. And 
the fact that some phenomena cannot be predicted, is attributed to the 
“infirmity of a mind that cannot know everything at once” (Bergson 1911 
[1907]). Bergson instead believed that our immediate experience of life as a 
creative process should inform our conclusions. Bergson explained this in his 
Introduction to Metaphysics (1903) with the following phrase: “To analyze, 
therefore, is to express a thing as a function of something other than itself. It 
is the analytic mind that stands in its own way, but intuition can go further. 
And here, we can only proceed if we acknowledge duration” (Bergson 1999 
[1903]), which might be understood as change in terms of irreversible and 
self– organising processes of divergence and convergence. 
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Evolution theory derives its value from its self-evidence. Accidental, 
spontaneous variation lies at the basis of evolutionary processes: many of the 
mutations and variations that occur are traditionally regarded as ‘white noise’ 
– an annoying background noise to the musical composition of life. In this 
view, variations that appear as problematic to survival within a given 
ecosystem are often seen as debris accumulated during the supposedly 
inefficient process of evolution. It is, however, this specific ‘white noise’ that 
lies at the heart of evolutionary processes (Clark 2010; Westerhoff et al. 2014). 
Moreover, the notion of efficiency implicitly presupposes the notion of telos 
(purpose). The spontaneous emergence of new variants and new species is 
therefore necessarily intertwined with this aspect. The entropic nature of 
variability is, paradoxically perhaps, the basis for the negentropic (Schrödinger 
1944), self-organising nature of evolution. The ability to use the material basis 
of the complex processes of evolution for engineering purposes does not 
equal an understanding of these complex purposes. But although even the 
primitive amoeba is much more complex than Bergson believed, there is, in 
his view, boundary between life and nonlife. It is merely typified by a strive 
for individuality: “individuality is never perfect, and that it is often difficult, 
sometimes impossible, to tell what is an individual, and what is not, but that 
life nevertheless manifests a search for individuality, as if it strove to constitute 
systems naturally isolated, naturally closed.” (Bergson 1911 [1907]). In other 
words “certain aspects of the present, important for science, are calculable as 
functions of the immediate past. Nothing of the sort in the domain of life. 
Here calculation touches, at most, certain phenomena of organic destruction. 
Organic creation, on the contrary, the evolutionary phenomena which 
properly constitute life, we cannot in any way subject to a mathematical 
treatment.” (Bergson 1911 [1907], pp. 20). Now, one might ask oneself 
whether it is not hypothetically possible to explain life in the same 
deterministic way as the movements of the solar system, but, apart from the 
‘superhuman calculator’, in Bergson’s phrasing, that one needs to imagine to 
be able to conduct the task, it is a tendency of our natural metaphysical 
inclinations to imagine such determinism. 

As Bergson poses “Any attempt to distinguish between an artificial and a 
natural system, between the dead and the living, runs counter to this tendency 
at once. Thus it happens that we find it equally difficult to imagine that the 
organized has duration and that the unorganized has not.” (Bergson 1911 
[1907], p. 21). The relevance for the debate on synthetic biology could not be 
greater. Since here, Bergson alludes to the difficulty to set apart the realms of 
life from the rest of reality. And indeed, why would one want to set apart life 
in the first place? Only non-scientific motifs seem to inform such a position. 
But no, here it needs to be clarified where Bergson draws the distinction. 
Whilst biological vitalists of the nineteenth century drew the distinction 
between life and nonlife at the ontic level – speaking as it were of two different 
substances, Bergson draws the distinction in relation to duration, in relation 
to how life manifests a concrete creativity, whilst nonlife does not. It is 
therefore invention (or self-innovation if you prefer) that distinguishes life 
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from nonlife. Referring to the genetic experiments of the Dutch biologist 
Hugo de Vries (1848–1935) he considered the emergent science of genetics as 
confirming rather than denying this property of creativity in life. But if it is so 
distinct from nonlife, how could it have ever emerged from it? After all, it is 
the unexplained origin of life from nonlife in which biological vitalist thesis 
found its main argument. Bergson remains somewhat vague about this: “At a 
certain moment, in certain points of space, a visible current has taken rise; this 
current of life, traversing the bodies it has organized one after another, passing 
from generation to generation, has become divided amongst species and 
distributed amongst individuals without losing anything of its force, rather 
intensifying in proportion to its advance.” (Bergson 1911 [1907], p. 26). This 
certain moment is connected to what Bergson refers to as ‘supra– 
consciousness’ or a ‘need of creation’ that is dormant when life is condemned 
to automatism (Bergson 1911 [1907], p. 261). To be able to detail this possibly 
somewhat cryptic position, we may need to briefly take a sidestep, and lend 
support for this position from the field itself.71 

Here it might be enlightening to draw a parallel to the work of the early 
immunologist Elie Metchnikoff. Although Bergson and Metchnikoff did 
meet, they only met informally and only discussed an indirectly related subject 
matter at that occasion – namely immortality. The elaboration below outlines 
the terms for a dialogue that never happened, a missed encounter. 

Metchnikoff was a contemporary of Bergson. Elie Metchnikoff defined 
the basic properties of life as it emerges through his definition of the immune 
system (Mutsaers 2016): the immune system is the very mechanism that 
defines the individuality of an organism. This implies that immunity is what 
basically defines the organism as such. Translated into the language of organic 
chemistry of today: although the coming into existence of complex organic 
molecules still is speculated to have originated through lightning, the transition 
to complex carbon-based molecules to life forms that are able to persist and 
reproduce does not occurs under the influence of some kind of spark. It is 
rather the case that, where such complex molecules evolved, an immune 
function emerged, thus distinguishing between what was welcome to the 
system and what not. In this manner, a life-like entity becomes an organism 
proper. The evolution from complex carbon-based molecules to self– 
replicating organisms came about because those systems that did not 
accidentally self-replicate did not persist, whilst some apparently did. But 
without the self– identifying and other-identifying system of immunity, there 
are no individual organisms. There is no self before the definition of what is 
proper to that organism and what is regarded as foreign. These insights 
delegated a central role to the immune system in the emergence of life, a 
dynamic account of the emergence of ‘self’ and ‘other’. This view, now 
considered defunct because Phylum Protista, (Amoeba, Hydra, Euglena etc.) 

 
71 And admittedly, by adhering to a position that, although articulated by a contemporary 
of Bergson, was not picked up by him in spite of its crucial importance to his position. 
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are life forms without the ability to define self in relation to non-self via an 
immune system – something which is also true for many bacterial types (ref.). 

Metchnikoff once attended a public lecture given by Henri Bergson, and, 
being critical of the tendency of his contemporaries to accept intuitionist anti-
rationalism, was concerned not so much by the ideas of Bergson, but rather 
by the mystical prejudice of the audiences typically attending such lectures 
(Vikhanski 2016). At the time, the younger generation was critical of 
positivism, looking for answers in metaphysics instead (Stambler 2014). 
Metchnikoff: “Bergson preaches the limitations of knowledge and valorises 
intuition, struggling to convince us of the existence of a soul independent of 
the brain function and of the existence of a free will.” (Stambler 2014). 
Metchnikoff himself, however, hoped to answer the question of immortality 
on a scientific rather than a metaphysical basis. Bergson’s Creative Evolution 
touched upon several aspects of Metchnikoff‘s The Prolongation of Life: Optimistic 
Studies was also translated but unfortunately, his views on the origin and self-
defining nature of life were not touched upon in any formal publication of 
Bergson.72 

Metchnikoff places the immune system at the heart of the origin of life. 
For him, it was the very defining mechanism for the self-identification of life 
as such. And in this regard his views explain the nature of the origin of life 
and evolution. It is a central argument against vitalism in biology that does not 
straightforwardly dismiss with the distinction between life and nonlife. 
Metchnikoff never used the metaphor of the immune system as a defensive 
army of the organism against external threats. Metchnikoff’s initial ideas were 
in part misrepresented in later immunology discourse, where the immune 
system was defined as a defence mechanism of an organism against alien 
invasions. This military metaphor for the immune function obfuscated the 
relevance of the initial view for explaining the origin of life. This obfuscation 
may have been caused by Metchnikoff’s use of the term immunology as such, 
a term that originated in the realm of political discourse, rather than in biology 
(Mutsaers 2016). 

The immunological theories of Mechnikoff form an important hypothesis 
of how life originally developed from non-life – the proverbial primordial 
soup. Metchnikoff’s views on immunology may help to explain how life 
evolved from non-living (self-reproducing) molecules into multi-cellular 
organisms (plants, fungi and animals, the most primitive of which are the 
sponges). His theories explain the birth of life in terms of the emergence of 
the ability to self-identify: this is what defines the organism as organism. It has 
an ability to have a self since it has been able to individuate from its 
surroundings. In other words, life, organism and self cannot be separated. It 
explains how life emerged from this primordial soup, in which complex 
molecules managed to survive longer than might be expected, from a merely 

 
72 Since much of Bergson’s personal archive was destroyed at his own request, we cannot 
know whether he might have reflected upon the potential of Metchnikoff’s theories more 
elaborately. 
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chemical point of view: only at another level of aggregation can these complex 
autopoietic tendencies or properties be accounted for. 

Metchnikoff’s work lies at the historical origins of modern immunology. 
His views on the role of the immune system still form a valuable contribution 
to the debate on biological vitalism. Rather than portraying the immune 
system as an army to protect the organism against enemy attacks, he perceived 
of it as the very system that distinguishes self from other. With this view a 
different picture emerges concerning the boundaries of the self. The organism 
is not identified by some kind of externally given special nature that define it 
as different from the inorganic. It is defined by its ability to identify between 
self and other, and this ability is the immune system. Metchnikoff developed 
an idea over the emergence of life in which it is the immune system that 
distinguishes self from other. This delimitation should be regarded as the most 
basic principle of life. 

If we follow Metchnikoff’s account of the origin of life, we can manage to 
transcend the biological vitalist distinction between living and non-living, 
between organic and inorganic. Although hardly recognised as such, 
Metchninkoff provided an important contribution to the abiogenic study of 
the origins of evolution. It explains the step which must have occurred after 
the emergence of complex carbon molecules. The teleological view on the 
temporal aspect of evolution is a remnant of object-metaphysics. It takes 
species as object-categories, and still ranks them along the taxonomic 
principles of the eighteenth century, whilst neglecting the fact that the spaces 
between species are fluid. It also perceives of species and individuals as either 
functional or dysfunctional (adapting or not-adapting) within such a teleology 
of increasing progress. And it interprets the microbiological principles of 
variation as mechanisms. 

Object metaphysics perceives of reality in terms of a collection of things, 
made up of smaller things. In essence, it is an atomistic worldview. In the life 
sciences, it is articulated in the view that organisms are made up of cells, and 
cells of again smaller components, the most central one being DNA. DNA 
can again be read as a molecule made up of smaller units (C, T, A, G) that 
function as the hardware or blueprint for a cell’s functioning, and thus an 
organism’s functioning. The cell is regarded as a machine. 

In the life sciences, the metaphor of DNA as the alphabet of life replaces 
the machine metaphor. The pre-existing metaphor of organisms as machines 
or automatons – dating back to René Descartes – gives way to the metaphor 
of the computer, while more recently, ‘reading’ the code of life gives way to 
the idea of ‘(re)writing’ the code of life (Craig Venter; Cf. Zwart 2012). The 
current revolution in the life sciences is moving beyond the machine metaphor 
in the traditional mechanistic sense. Living entities cannot be compared to an 
engine such as a car’s. Rather, the basic components of life function like an 
alphabet. Metaphors such as the clock or the steam engine are now replaced 
by the metaphor of the computer: a completely different, post-mechanistic 
kind of machine, based on information. 
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The transition from classical biology via microbiology up to synthetic 
biology reflects, philosophically speaking, a development from mechanistic 
thinking to process thinking. Whilst we have been comparing biological 
processes to the intricate mechanics that went into our clockworks, engines 
and eventually computers, the technological evolution from clockworks via 
engines to computers actually bridges the gap between living entities and 
machines, because computer-like contrivances are much more similar to living 
entities than clock-works are. This also means that we can understand the 
technologies which we currently generate in terms of living systems, namely 
as converging and evolving processes and networks. 

Biotechnology exemplifies contemporary technoscience because it 
combines biological research with engineering. In the field of biotechnology, 
biology and engineering collaborate to the extent of merging into one 
discipline (bioengineering), to generate innovative products. In earlier phases, 
a rhetoric was dominant in biotechnology which still seemed to reflect the 
atomist worldview: genes were presented as stable bits of information, without 
taking issues of context into account that decide whether genes are active or 
not, and how they can self-modify. Currently, however, a systems or process 
thinking approach is becoming increasingly dominant in biotechnology. 
Bioengineering principles are applied to biological systems, and this should 
not be seen as a machine-approach to life, but rather as a life– approach to 
machinery. Technology and human existence are becoming deeply 
intertwined, the evolution of humans and of technology is converging: a 
creative process which unfolds in time. 

For the modern life sciences, it is attractive to resolve the dualism between 
the paradigm of object metaphysics and the paradigm of process thinking by 
reducing the processes of life to the basic nucleic components. We may, 
however, also resolve this dualism by emphasising basic aspects of evolution 
discernible in non-living systems such as change, complexity etc. In this 
regard, the potential for evolutionary development is omnipresent, and also 
rudimentary manifest in non-living natural phenomena, from the birth of stars 
down to the growth of crystals. Life merely represents a higher aggregation 
level of complexity, where self-organising processes have emerged. 

Again, Bergson’s élan vital is not the same as nineteenth century Berzelian 
vitalism: it does not involve a divine spark of life. It is the manifestation of 
time, in its concrete shape, as the ever-evolving nature of life. Life, in this 
perspective, is merely a synonym for change, in its self-organising complexity. 
The issue of the origin of life can only be successfully addressed if we 
acknowledge the problem of the freezing of time, the tendency of the applied 
life sciences to reduce the very phenomenon of life to predictable processes 
taking place on the scale of clock-time, rather than as unpredictable, creative 
processes occurring in the course of duration. Although the focus on small-
scale in vitro processes seem legitimate from a pragmatic laboratory 
perspective, we can only really understand evolution if we de-freeze our 
conception of time, focusing on auto-poetic or self-creative emergence. From 
a Bergsonian duration perspective, ‘white noise’ – the apparent debris of 
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evolution – becomes a key aspect of the evolutionary processes of life 
(Westerhoff et al. 2014). 

The computer metaphor is not restricted to the life sciences. Similar 
problems seem to affect the study of the human mind. The metaphor of the 
computer still functions as a basic metaphor for how the mind works. Our 
brain is the hardware, our memories, linguistic functioning, emotional 
experiences and creativity are the software. In both neuroscience and modern 
psychology this remains a dominant metaphor. The metaphor however holds 
several problems, dependent on whether the computer-metaphor is used in a 
reductionist or rather in the systems sense. In the reductionist version, the 
status of knowledge becomes reduced to arbitrary data stored on a pregiven 
hard drive. The mind would then function like a pre-programmed player 
piano, biologically conditioned to play the tunes fed to us through perforated 
paper or metal cartridges. But this mechanistic view on the human mind sees 
music as a pre-programmed tune, perceived by a pre-programmed audience. 
In reality, however, playing the piano is a much more creative programme, and 
there are degrees of freedom or creativity between the score and the 
performance. For the philosopher of science, this creates a kaleidoscopic 
problem: each time we see our own neurobiological nature as pre-
programmed, we understand the functioning of our mind as merely a 
programme. This leads us back to the mechanistic idea of a programme that 
was written by a divine being, feeding us with the cartridges. For Bergson, this 
mechanistic container-view of the human mind is problematic, and he 
criticises it, especially in the psychological literature of his time. In the next 
chapter, I will give a more detailed account of Bergson’s criticism of 
mechanistic interpretations of the human mind. 
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Chapter 6: Time, life and memory: Bergson and 
neuroscience 

 
 

 [W]hether, indeed, thought is regarded as a mere 
function of the brain and the state of consciousness 
as an epiphenomenon of the state of the brain, or 
whether mental states and brain states are held to 
be two versions, in two different languages, of one 
and the same original, in either case it is laid 
down that, could we penetrate into the inside of a 
brain at work and behold the dance of the atoms 
which make up the cortex, and if, on the other 
hand, we possessed the key to psycho-physiology, 
we should know every detail of what is going on in 
the corresponding consciousness.  

– Henri Bergson, Matter and Memory 
 
The associations triggered by the term ‘mind’ tend to be very different from 
those associated with the term ‘brain’. The brain is associated with the 
anatomical substance found inside our cranium. If the top of a human skull is 
lifted, as a lid on a jar – as in anatomical lessons such as Rembrandt’s for 
instance) – what is revealed is a brain, rather than a mind. We believe this is 
the anatomic location where processes that we experience as ‘our mind’ can 
be found. Some were led to believe that human abnormalities could be traced 
in the shape under that lid: too big, too small, weird lumps etc. In this vein, 
the brain is an object. The concept of the mind is associated with the subjective 
experience of a stream of consciousness. It belongs with a paradigm of self-
aware conscious thought. The mind can be reflexive. It is able to bend back 
upon itself: when we are a mind thinking about a mind, that is: thinking about 
ourselves. It is this theme that is addressed by the philosophy of mind.731 

Whereas the brain can be anatomically dissected, the concept of the mind 
rather involves introspection. Whereas the brain is an object of science, the 
mind is a more or less phenomenological concept. It is not something which 
appears to us, but rather that to which other things (such as brains) appear. In 
epistemological terms, the problem is that, although brain and mind are 
somehow related, the brain is an object, while the mind is connected with the 
position of the subject. It is this special status of the mind, or of consciousness, 

 
73 In the case of the heart, things are different again. It is both an anatomical concept and 
part of a different vocabulary, associated the experienced with the sacred, with 
compassion, empathy and love. The concept of the soul functions within a religious 
context. It is taken to be that aspect of our being that stands in the face of eternity, 
carrying our whole being, but not something whose location can be anatomically 
determined. 
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which triggered Bergson to develop his ideas on memory, although the 
concept of memory is also closely connected with the concept of duration. 

We experience a rupture between ‘the past’ and ‘the present moment’ 
whilst time, as duration, should be thought of in terms of an ‘indivisible 
continuity’: without ruptures but with variances. To address this apparent 
contradiction, he needed to tackle an important issue, a legacy more or less74 
of the philosophy of René Descartes: the dualistic separation between mind 
and body. Bergson aimed to avoid the problematic inheritance of Cartesian 
dualism. For Bergson, memory was of a spiritual rather than a material nature. 
Thus, it should not be reduced to merely a property of the brain. He expressed 
his views in Matter and Memory (1896). Matter and Memory, (originally published 
as Matière et mémoire: Essai sur la relation du corps avec l’esprit and translated into 
English in 1908). 

In Matter and Memory, Bergson develops an alternative to the age-old mind– 
body distinction and the ontological problems that this distinction carries 
along – more specifically: the deadlock in which proponents of materialism 
and idealism ended up during the nineteenth century. At the same time, it 
aimed to delimit the scientific understanding of the brain from metaphysics.75 
For Bergson, the issue of mind versus matter cannot be resolved by purely 
looking at empirical findings: the distinction in question is categorical in 
nature, and therefore entails the danger of confusion between two 
perspectives. The arguments in Matter and Memory are notoriously difficult to 
follow, using a mind-body separation to purportedly resolve the dilemma of 
that separation, and Jankélévitch was critical of the often obscure arguments 
on dualism (Sinclair 2020, pp. 121-122), stating that the pages where Bergson 
attempts to elucidate his position “are among the most obscure and the most 
embarrassing of his entire œuvre” (Jankélévitch 2008, pp. 95, pp. 104). Still, 
what drove Bergson’s reiteration of the mind-body problem was the following 
diagnosis: “the difference between the heterogeneous qualities that succeed 
each other in our concrete perception and the homogeneous changes that 
science puts behind these perceptions in space” (Bergson 1988 [1896]), pp. 
203, as quoted by Sinclair 2020, pp. 123). As Ansell Pearson (2018) phrases it: 
Matter and Memory (1896) provides a non-orthodox (non-Cartesian) dualism 
of matter and mind, seeking to show that while the difference between matter 
and perception is one of degree (unless we construe it in these terms the 
emergence of perception out of matter becomes something mysterious and 
inexplicable), that between perception and memory is one of kind (unless we 
construe it in these terms memory is deprived of any autonomous character 

 
74 Descartes philosophy is often presented in a more simplistic way than it deserves. 
75 In Bergson’s view, metaphysics should not be understood as esoteric spiritism but rather 
as the area of research that leans on intuition instead of analytic empiricism. As with other 
scientific domains that Bergson discussed, Bergson deemed this delimitation to be necessary 
to avoid a confusion between scientific statements and metaphysical claims. The latter 
concern, amongst others, claims about the presuppositions of science. But all too often, 
these are mistaken for the conclusions of scientific research. 
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and is reduced to being a merely diluted form of perception, a secondary 
perception as we find in Locke). 

 In other words, his analysis of the dichotomy of memory on the one hand 
and perception, brains and neurons (concrete matter) on the other was 
focused on a critique of the obvious drawbacks of dualism: the prevalent hard 
distinction between the irreducible qualitative nature of sensory experience as 
it is retained in conscious memory on the one hand and scientific explanations 
of the perceived in terms of matter’s assumed quantitative extension on the 
other. His resolution leaned on a distinction between the virtual, the imagined, 
on the one hand and the actual, the material on the other.  

The idea that our thoughts, emotions and perceptions can be located in 
the brain is still quite dominant in contemporary neuroscience. Anything we 
associate with mind, spirit, soul or heart is supposed to be located somewhere 
in this spherical organ located behind our eyes. Terms such as mind, brain, 
soul and heart reflect incommensurable metaphysical positions, and yet they 
are all somehow interrelated, because they are all somehow associated with 
the brain.  

Any reductionism of mind to matter is problematic since we (our brains) 
are part of this world and at the same time we (our minds) are witnessing the 
phenomena that unfold in this world. Furthermore, we are also witnessing 
events that take place in our own mind. What we are remains a puzzle. Both 
world and self constantly reveal themselves, and always in different ways: they 
are never the same but constantly changing. 

From a neuroreductionist perspective, it would seem that we can indeed 
know what we are by knowing what unfolds in the spherical organ that is 
supposed to contain our consciousness. What we are – mind, spirit, soul – 
seems reducible to the neurophysiological structures and processes of the 
brain. But in mapping the processes of the brain, we at the same time distance 
ourselves from what we are: this exercise does not bring us closer to any 
definitive knowledge about ourselves. As Keith Ansell-Pearson phrases it: 
“our psychical life, while bound to its motor accompaniment, is not governed 
by it” (Ansell-Pearson 2018, Kindle edition). 

At the turn of the century, the issue of the distinction between mind and 
matter (between spirit and body, between the subject that experiences, 
observes, reflects and the object thereof) was part of a broader debate on the 
inheritance of Cartesian dualism. Some participants in the debate took a 
reductionist position. The knowledge subject is reducible to something 
objective (e.g. the human brain), as are its contents (thoughts, emotions, 
perceptions, etc., accessible via empirical studies). There is something 
unsatisfactory or inconsistent about this position, however. Can we say that 
memory is merely a brain function (a research object), while at the same time 
experiencing memory as something which is part of the subject (the one doing 
the research)? On the one hand, the brain appears within a particular 
perspective (say, neurophysiology), while at the same time we (our minds) can 
critically reflect on the validity and limits of this perspective. 
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For Bergson, our minds cannot be regarded a mere medium to store data. 
To put it in twenty-first century terms, it is not some kind of biomechanical 
hard drive to store past experiences. Memory, to him, is intimately connected 
with duration – lived and experienced time. With this focus on the temporal 
aspect of the world – on duration – Bergson aimed to avoid a substantivist 
definition of the relation between mind and matter, spirit and brain. The issue 
of the substantivist definition of the mind (as some type of spiritual thing, a 
res cogitans) had been one of the most tenacious complications of Cartesian 
dualism. Many critics of Descartes therefore opted for some kind of monism, 
either by reducing everything to matter (materialism) or by reducing everything 
to spirit or mind (idealism). Bergson tried to define an alternative that avoids 
all three positions: classic dualism, materialist reductionism and idealism. 

We appear to wind and rewind between the two poles of our existence 
(mind and body, matter and mind). The separation between the two was 
phrased by Descartes as a distinction between two different substances. The 
idea that the mind is a substance without matter comes across rather 
uncomfortably. Some scholars (Edmund Husserl specifically) therefore posed 
that we should regard the distinction between the two as a matter of 
perspective. Translated into discursive terms, mind would then be the 
perspective of the first tense (me, myself, I) and matter that which appears 
within that perspective and is referred to in the third tense (it, that). But during 
the nineteenth century, the Cartesian distinction between mind and matter still 
dominated the academic debate. 

As regards the relationship between mind and body, the doctrine that 
dominated the nineteenth century was psychophysiological parallelism. As 
Bergson wrote in Brain and thought: A philosophical illusion from mind energy: “A 
superhuman intelligence, watching the dance of the atoms of which the human 
brain consists and possessing the psycho-physiological key, would be able to 
read, in the workings of the brain, all that is occurring in the corresponding 
consciousness” (Bergson 1920, pp. 231–232). This position was already 
elaborated by the mathematician and philosopher Gottfried Wilhelm (von) 
Leibniz (1646–1716) and philosopher Nicolas de Malebranche (1638–1715) 
who termed it ‘occasionalism’. But psychophysiological parallelism received 
renewed attention towards the end of the nineteenth century in discussions 
over the nature of knowledge in the emerging discipline of psychology. This 
doctrine tried to avoid the problem suggested by Cartesian dualism that either 
phenomena of the mind cause phenomena of the body or vice versa. The 
problem entailed was that such causation between two different substances 
could not be explained. Psychophysiological parallelism attempted to 
circumvent this problem by holding that psychological phenomena merely 
correlate to physiological phenomena: in other words, a synchrony rather than 
a cause-effect relationship. However, although its distancing itself from the 
problematic issue of causation, this view was still in need of further 
explanation. In his occasionalism, Malebranche had suggested that some type 
of divine interception mediated between mind and body. Spinoza’s solution 
to the problem was perhaps the most elegant one: he stated that thought and 
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extension (mind and matter) were not to be seen as two separate realities, but 
rather as two ways of understanding the same thing. 

In spite of the problems concerning the logical inconsistency of 
psychophysiological parallelism, the position remained attractive as a 
pragmatic solution to the mind-body problem. Both Gustav Theodor 
Fechner76 (1801–1887), physicist, philosopher and psychologist, and Wilhelm 
Max Wundt (1832–1920), founding father of experimental psychology, 
adhered to this position. Bergson did not consider the pragmatic resolution to 
be satisfactory, however. 

If one does not accept psychophysiological parallelism as a solution to the 
problems associated with Cartesian dualism, it appears that only two other 
philosophical positions remain: idealism or materialism. Both have a 
longstanding tradition, and both carry along their own problems of logical 
consistency. Before entering into Bergson’s analysis of dualism, I here briefly 
summarise these two schools of thought. 

Idealism holds that mind (consciousness, thought) is a first order reality. 
All that we regard as material is only of a second order: a phenomenon in the 
mind, rather than an autonomous reality. The English bishop and philosopher 
George Berkeley (1685–1753) approached empiricism from an idealist 
position. He held that there was only spirit, and that what we consider to be 
the real and material world is only what God plants in our perception. In this 
regard, everything apart from God and ourselves only exists to the extent that 
it is perceived (Latin: esse est percipi). As a result, idealist philosophers have a 
problem in explaining why real objects would be different from imaginary 
ones. And when drawn out to the extreme: if the world and everything in it 
merely exists in our minds, to the extent that we perceive of it, the world is 
merely a figment of our imagination. This solipsist conclusion is usually not 
accepted. 

Materialism takes an opposite position from idealism. It holds that all that 
exists is first and foremost physical and material in nature, and as such it 
adheres to the laws of the material world. Whilst modern materialism can be 
traced back to Julien Offray de Lamettrie (see Chap. 3), it became more 
articulate in the neo-Kantian school of philosophy. Neo-Kantian materialist 
philosophers such as Hermann Ludwig Ferdinand von Helmholtz (1821–
1894), Karl Vogt (1817–1895), Heinrich Czolbe (1819–1873) and Ludwig 
Büchner (1824–1899) tended to interpret Kantian epistemology in terms of 
the psychological structure of the brain. Our knowledge categories (time, 
space, causation, etc.) should be seen as pregiven due to the structure of our 
brains, rather than as formal categories of rational necessity. In their minds, 
the physical processes of the brain provided a steadier point of departure for 
an account of the a priori conditions of experience. In their view, Kant’s 
transcendental argument, due to its adherence to something that transcends 

 
76 Bergson devoted his ‘Time and Free Will’, his doctoral thesis to the critique of Fechner’s 
viewpoints as they were expressed in the Law of Fechner, which defines the parallelism 
between the actual change in physical stimuli and the perceived changes thereof. 
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nature, formed a too porous foundation for the architectonics of his 
epistemology. 

Epiphenomenalism is a specific materialist position on the mind–body 
problem. It considers physiological and biochemical processes (such as 
sensory perception, neural impulses, the movements of the bowels, the 
muscles etc.) as causes of mental processes such as thought, emotions, 
awareness and cognition. These are not to be considered as transcendent. They 
only appear to be autonomous and real, but in fact the merely exist ‘in the eye 
of the beholder’, and they are intrinsically and ultimately material in nature. 
This means that all subjective experiences (all notions of self, self-awareness, 
consciousness etc.) are ultimately biochemically determined. This position was 
specifically dominant in behaviourism (Ivan Pavlov (1849–1936), John B. 
Watson (1878–1958), and B. F. Skinner (1904–1990)). 

For Bergson, the distinction between matter and mind, between the 
physiological and the mental (or spiritual) should not be defined in terms of 
spatial concepts (inside versus outside, internal versus external), but on the 
basis of their temporal properties. It is by this step that Bergson steps out of 
the Cartesian metaphysical worldview that remained dominant over the course 
of the nineteenth century. Bergson, critical of the Kantian tradition, does agree 
with Kant that the mind should not be seen as substance. But Bergson 
emphasises an understanding of the mind in terms of process, movement, 
evolution, in short as duration, and not in terms of transcendence. 

Immanuel Kant’s position regarding the world of phenomena (things as 
they appear to us, as opposed to the noumenal,77 the world of things as they 
exist outside of our sensory perception and outside of our cognitive systems) 
is that, studied from a scientific point of view, we have to assume that all 
events are determined by causation. Kant terms this position transcendental 
idealism; it allows for the existence of a world in itself, but this world cannot 
be perceived by us. We necessarily perceive the world in terms of space and 
time, and how that world exists in itself is beyond our experiential horizon. 
Causal determinism for Kant is therefore not a property of the world as it 
exists outside of our perception, but a property of our way of knowing the 
world. Although not problematic when studying stars, stones or molecules, 
this does become problematic when studying the nature of consciousness. 
Then, the epistemological subject all of a sudden becomes the epistemological 
object. It becomes part of the phenomenal world. Kant therefore defined 

 
77 The phrasing of ‘noumenon’ (Greek: νούμενον (noúmenon) originally means ‘that which 
is thought’, whilst it has come to refer to that which falls outside of experience, and can 
thus only be posited by thought: that which is outside of the sphere of our experience of 
the world, the world as it exists outside of our grasp of it – as contrasted with phenomenon 
(Greek: φαινόμενον (phainómenon)), that which appears to us, reveals itself to us. The two 
extremes of things as they exist upon themselves and things as they appear to us, meet in 
our conception of ourselves as noumenon: we ourselves are the only ‘thing in itself’ to 
which we, at least in the conception thereof in Kantian epistemology, retain immediate 
access, but even then, not in an intellectual or cognitive sense. 
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causal determinism as an aspect of our way of knowing of the world, rather 
than as an intrinsic feature of that world itself. Neo-Kantianism applied this 
same idea to human consciousness itself and it is at this point that the neo-
Kantian school of philosophy diverted from Kant’s original ideas, taking a 
position that was strongly criticised by Bergson. 

For Bergson, the opposition of the ideal (mind) and the real (matter) can 
be traced to the oppositions between a variety of dualisms: the opposition 
between the in-extended and the extended, between quality and quantity, 
between freedom and necessity (Matter and Memory, p. 244). It is for this reason 
that Bergson draws a distinction between ‘immediate consciousness’ (French: 
‘la conscience immédiate’) and ‘reflected consciousness’ (French: ‘la 
conscience réfléchie’). Our consciousness consists of an ability to 
remembering past states – accumulate these in the present -, and anticipating, 
through imagination, future states. Our minds are thus lodged in the past. 
They function on the basis of a delay of immediate responses to stimuli. Our 
physiology, however, is always placed within the immediate present, 
dominated by impulse and automatism. 

Bergson sought to discuss the function of memory not in terms of the 
brain but in terms of experience and representation: “If pure recollection is 
already spirit, and if pure perception is still in a sense matter, we ought to be 
able, by placing ourselves at their meeting place, to throw some light on the 
reciprocal action of spirit and matter. ‘Pure,’ that is to say instantaneous, 
perception is, in fact, only an ideal, an extreme. Every perception fills a certain 
depth of duration, prolongs the past into the present, and thereby partakes of 
memory. So that if we take perception in its concrete form, as a synthesis of 
pure memory and pure perception, that is to say of mind and matter, we 
compress within its narrowest limits the problem of the union of soul and 
body” (Bergson 1911 [1907]). In positioning his dualism in terms of duration, 
Bergson aimed to suspend the human subject between pure spirit and pure 
matter. He explained this subject as a synthesis of pure material perception 
and pure spiritual memory. Duration, the ever-evolving and ever-changing 
nature of things, lies at the basis of both spirit and matter. Spirit and matter 
are not first order phenomena. Only duration is. 

Both materialism and idealism suffer from logical inconsistencies that are 
related to the inconsistencies of dualism. After all, if we interpret the universe 
as merely consisting of ‘spirit’, we end up in a reduction of everything material 
to our representations thereof. We end up in a representative solipsism. But if 
we see thinking and sensation merely as an effect of how the physical brain 
functions, in the sense that the ‘dance of the atoms’ is somehow translated 
into psychological contents, human consciousness becomes a side-effect of 
molecular interactions. Especially the reduction of memory to a function of 
the brain struck Bergson as a categorical mistake. 

An important epistemological convention for scientific research is to make 
a strict separation between subject and object, between the scientist and that 
which this scientist observes and experiments upon. This convention becomes 
problematic, however, when the object of scientific study is the human subject. 
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The conventions within which subject and object are defined come under 
pressure as soon as the focus of attention shifts towards the study of human 
consciousness itself. After all, what appears within the scope of our experience 
is something different from our possibility for experience itself – at least, in 
most commonly established ontological positions. A key aspect of Bergson’s 
philosophy is what he refers to as immediate data of consciousness. That 
which is given in an immediate sense is more basic than either the world of 
phenomena78 (that which appears to us) or the world of the noumena79 (that 
which exists in itself, outside of our experience), but it is even more basic than 
the subject of knowledge itself80 (the us to which everything appears). The 
human mind may capture the intricate mechanism of how a seed grows. 
Subsequently, the way in which this process is perceived may be studied by 
studying how the brain registers the shape, scent, colour, etc. of plants. The 
human soul may be enriched by this experience and the human heart may be 
touched by the beauty of life, etc., but all these processes presuppose 
something more primary: the immediacy of experience as such. 

In subsequent sections of this chapter, I want to discuss Bergson’s view 
on memory and consciousness in more detail. To do this, I will first of all 
outline how the philosophical positions discussed above (dualism, 
deterministic materialism, idealism) influenced scientific thinking, until we 
reach Bergson’s views. Finally, I will discuss how these positions influence 
debates in contemporary neuroscience. The relevance of Bergson’s views on 
the relation between brain and consciousness lies in the failure of 
contemporary neuroscience to distinguish consciousness from neural activity. 
In the next paragraph I will start with an account of the historical predecessors 
of modern neuroscience: physiognomy, phrenology and other nineteenth 
century scientific studies of the brain and the nervous system. I will relate these 
to early materialistic approaches to psychology. In paragraph 8.2 I will critically 
discuss these on the basis of an elaboration of Bergson’s criticism of Kant, 
specifically of neo-Kantian interpretations of his works. In the last paragraph 
I will extrapolate the way in which some elements of these nineteenth century 
approaches persist in some approaches in current neuroscientific research. I 
will also discuss critics of these approaches within neuroscience. I will do so 
by extrapolating the relevance of Bergson’s critique for contemporary debates 
in neuroscience. In this chapter I mainly refer to Bergson’s Matter and Memory 
(1896) and Creative Evolution (1907), but it will also refer to Brain and thought: A 
philosophical illusion from mind energy (1920) and Time and Free Will (1889). 

 
78 That which appears to us, that which is thus experienced within the limits of our 
sensory perception (also see footnote 25). 
79 That which, in classic philosophy, exists outside of human sensory experience – and in 
Plato’s universe, might be known, but in Kant’s universe is indefinitely postponed, behind 
the horizon of human sensory experience and thus can only be ‘thought’ (also see Chap. 2). 
80 The self, or the subject’s self-experience. 
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6.1 The mechanistic mind 
The Swiss pastor Johann Kaspar Lavater (1741–1801) was one of the first 
modern scholars to introduce a scientific theory that aimed to relate character 
traits, thoughts and emotions to physiological characteristics. Similar theories 
had been introduced in Antiquity, and some attention was given to the topic 
during the Renaissance, but modern science had, until then, shied away from 
it. Lavater’s approach, ‘physiognomics’, was a mixture of religion and science. 
Physiognomics presumed that the divine in human nature could be 
determined by studying how the mind influences physical features, specifically 
those of the face. As such, he believed in the possibility to determine the 
character of a person on the basis of analysis of facial traits. Lavater was a 
close friend of the writer Johann Wolfgang von Goethe (1749–1832) until the 
two fell out over the latter’s accusing Lavater of superstition and hypocrisy. 
The idea of a scientific study of the relation between mind and physical 
characteristics, however, persisted. In the late eighteenth century, the German 
anatomist Franz Joseph Gall (1758–1828) drafted the basic methods for a 
research field known as phrenology (Gall 1822–1825). The principle behind 
phrenology was the assumption that the brain is the organ of the mind. As 
organ of the mind, it was presumed to consist of independently functioning 
parts (Yildirim and Sarikcioglu 2007). Gall believed that a person’s moral 
character and intellectual abilities were innate: they were part of how that 
person’s brain was innately organised. The brain, to his mind, was also the 
organ where our predispositions, emotions and intellectual abilities resided. In 
his view the different parts of the brain were connected to these different 
aspects of human functioning: a higher development of one particular talent 
would, in his view, also be visible in the size of the brain parts responsible for 
this talent, and these shapes were, to his mind, visible in the external form of 
the cranium. 

Phrenologists presumed they could measure a person’s character by 
measuring the shape of the head. Of specific importance were the lumps and 
depressions one might find on the skull of the subject involved. During the 
nineteenth century, phrenology would be further developed by a number of 
scientists, the most well-known amongst them being Cesare Lombroso (1835–
1909). Lombroso was a criminologist, who sought to establish a relationship 
between specific characteristics of head and face and an innate tendency 
towards criminal behaviour on the other. He also attached explanatory value 
to certain facial characteristics. The association between synophrys (having a 
monobrow) and criminal tendencies stems from his work.81 

 
81 Although Lombroso himself distanced himself from his phrenological works later in life, 
they continued to be influential until well into the twentieth century. His views still hold a 
cultural impact: take for example the monobrow and low forehead of Animal from the 
Muppet Show, or Lisa Simpson’s nemesis, the monobrowed baby from the animated series 
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Phrenology stands at the basis of the doctrine of brain localisationism. On 
the basis of Gall’s theories and the earlier scientific research of Julien-Cesar 
Legallois (1770–1814), the French physiologist Marie Jean Pierre Flourens 
(1794–1867) made crucial empirical contributions to this doctrine. A pioneer 
in neuroanatomy, Flourens experiments on rabbits and pigeons demonstrated 
that different parts of the brain were responsible for different functions such 
as perception, motoric control and judgement (Flourens 1824; Yildirim and 
Sarikcioglu 2007). Through lesioning of animal brains, he was also the first to 
give empirical proof for the location of the mind in the brain, rather than the 
heart. Until that time, debate still existed over where in the body the human 
soul and the faculties of the mind could be found. From Flourens onwards, 
the idea that mind and brain are the same thing became a dominant position. 
And from here it follows that our talents, our virtues and our vices can be 
found in different locations of the brain. This also goes for our perceptions, 
thoughts and emotions. 

Brain localisationism remained a core influence in neuroscience for more 
than a century. Important representatives of localisationism in neuroscience 
(Moeller et al. 2015) include Paul Pierre Broca (1861) and Carl Wernicke 
(1874), specifically in their research of language processing, and Théodule 
Ribot in his work on memory and emotions (Ribot 1881, 1885). 

In the late nineteenth century, psychology was maturing into an 
independent scientific discipline, and different approaches emerged. While 
Bergson’s friend and colleague, the American psychologist William James, was 
trying to develop an approach to psychology based on introspective 
empiricism, others were labouring to establish a psychology that studied the 
mind in more analytic and biological terms.10 Notably Théodule-Armand 
Ribot (1839–1916) adopted this latter strategy. Ribot was critical of more 
metaphysical approaches to the human mind. He derided the French 
spiritualists’ attempts to “reach the Absolute through reflection” (Engel 2004, 
p. 11), opting for an explanation of psychological phenomena through the 
study of neurophysiology rather than philosophy. 

Ribot’s The Maladies of Memory (1881) treats memory as an aspect of human 
existence localised in a specific part of the nervous system. He was one of the 
first to try and bridge mental phenomena and functions such as emotions or 
memory with the physiology of the brain. Ribot adhered to a materialist thesis, 
envisaging consciousness to be localised in the brain. Although his thesis is 
now perceived to be overly schematic, the idea that the mind is the brain is 
still dominant in contemporary neuropsychology. The study of selfhood in 
psychology tends to reduce the self to organised matter, determined by laws 
of causation. It was this type of reductionism that Bergson considered to be 

 
‘The Simpsons’. 10 In his approach to pragmatism, James abstains from a distanced and 
analytic type of empiricism. His empiricism is radical and is beyond the epistemological 
separation of the subjective and the objective. As Luis Borges phrased it in his discussion 
of James: “Pragmatism, in the Jamesian sense, does not want to restrict or to lessen the 
richness of the world; it wants to grow as the world.” (J. L. Borges, Nota preliminar, p. 12). 
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flawed in Ribot’s account of memory. Essentially, the problem is that the 
structure of the brain is still too often considered to be fully and exclusively 
held responsible for the function of the brain. It is, however, a flaw that still 
dominates discussions over the nature of the mind, specifically in 
neuroscience. 

In spite of the fact that localisationist theories of the mind seem to reflect 
Cartesian dualism and its flaws, their influence persists in modern psychology. 
Descartes defined matter as ‘res extensa’, as something existing in three-
dimensional space. He also defined spirit in terms of ‘res’: a substance. It is 
here that Bergson points to a fundamental problem in the implicit metaphysics 
that also resounded in the works of Ribot: perceiving of the mind as thing, as 
substance. The flaw of Cartesianism should not be sought in its dualism 
between mind and matter, but rather in its definition of mind (or spirit) as ‘res’ 
(Latin: res cogitans), as a substance similar in nature to matter (Latin: res extensa). 
Descartes double ontology could not but run into problems. Later ontological 
positions that reduce spirit (mind) to matter are dependent of this same 
substantivist thesis. Bergson’s critique is targeted on this substantivist, and 
thus spatial, account of the mind. 

Bergson, in his response to Ribot outlines two types of memory, the one 
mechanic and the other physical – the one consisting in a replay or repetition 
of past actions, the other serving to retain past events. The latter retains the 
past in the form of an image-remembrance. Although this distinction seems 
to suggest a physical-mental dualism, it is not the kind of dualism developed 
by Descartes: it is not a dualism of two types of substances, the one being 
material, the other being spiritual. 

For Bergson, the mechanical has something comical. Humour is meant to 
keep us human and in line with the natural, in spite of the effects of the 
mechanisation of the world. It is when humans demonstrate something 
machine-like, that they become comical: we tend to laugh when we see a 
person’s gestures as if they were performed by a malfunctioning machine. But 
the reversal is also true: as soon as the machine demonstrates human features, 
it inspires horror: the more a robot has a human face and the more it mimics 
human expression, the more uncanny it becomes to us. The comical is a means 
to correct the automatisation of our lifeworld. This also applies to mechanistic 
views of the psyche: a piano-player who functions like a pre-programmed 
machine is either laughable or frightening. 

Nineteenth century pseudoscientific approaches such as phrenology and 
physiognomy took a strongly brain locationalist position towards the faculties 
of the mind. Initially, this was also the case for neuroscience, but a shift from 
locationalism to a more process-oriented conception of the function of the 
neural system can be observed in recent years. To be able to sketch out the 
importance of this paradigm shift we need to look at the history of neurology 
in some more detail. 
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As a modern scientific discipline, neurology was born in the third decade 
of the nineteenth century. Important 
research had contributed to its earliest 
phases, conducted by scholars such as 
Gall and later Flourens. The existence of 
the nervous system was well known in 
earlier centuries, and important 
empirical studies were conducted by 
microscopic researchers. But a 
systematic study of the function of the 
brain and the nervous system did not 
emerge until the 1830s. In 1836, Robert 
Remak (1815–1865), described the way 
in which nervous tissue is embedded in 
a complex of so called filamental 
processes. In the same decade, Jan 
Evangelista Purkyně (1787–1869), a 
Czech anatomist and physiologist, 
described the neural cell. Gabriel Gustav 
Valentin (1810–1863) and Christian 
Gottfried Ehrenberg (1795–1876) had already made observations of neurons 
a few years before Purkyně,82 but the discovery of the Purkyně cell in 1837 (a 
neuron with branching dendrites that can be found in the cerebellum) and the 
Purkinje-fibre (a fibre conducting electrical impulses to animate the heart) 
remain at the basis of the field of neurology. 

Purkyně studied philosophy next to medicine, and was specifically taken 
with the late 18th and early nineteenth century German idealists. The 
philosophical interest in this tradition is closely interconnected with his 
scientific achievements: Purkyně discovered the Purkyně image and the 
Purkyně shift: the reflection of a perceived object in the eye and the shift in 
intensity of red and blue at dusk.  

Although physioanatomists such as Gall and Flourens contributed much 
to the earlier studies of the brain, it is on the basis of Purkyně’s works that the 
sciences of the brain truly took shape. Whilst on a superficial glance Purkyně’s 
scientific insights seemed to fit neatly within some of the notions developed 
by Immanuel Kant, his interest drifted more to the works of German idealist 
philosophers such as Johann Gottlieb Fichte (1762–1814) and Friedrich von 
Schelling (1775–1854). His interest in idealism is apparent in his discussion of 
the phenomenon of synaesthesia, for instance. In spite of his idealist 
inclinations, his scientific insights also seem to support more dualist traditions 
in the philosophy of the mind in the sense that perceptions in the brain 
function as representations of reality: the mind as the mirror of nature. These 
discoveries made in the early 1800s set the stage for a debate that has still not 
quieted down. The main reason for its persistence is that the nature of the 

 
82 Valentin was the first to describe the cell, nucleus and nucleolus of neurons. 

Image 5: Electromicroscopic picture of 
neurosynapses 
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brain touches on the nature of the mind. In so far as neuropsychology studies 
the nature of consciousness, it coincides with several problematic issues 
associated with the dualistic metaphysics of René Descartes, which sees the 
material and the psychic as completely separate realms. The question how to 
explain causal relationships between the material and the psychic realm 
becomes one of the main issues at hand. 

Regarded from the perspective of the present state of the art in 
neuroscience, phrenology is plainly obsolete. It appears as an amalgam of 
primitive neuroanatomy and implicit moral philosophy. But some 
presumptions of phrenology still persist. Phrenology assumed for example 
that specific traits, talents, emotions and functions of the human could be 
located in specific parts of the brain. It took until the 1980s for a richer 
perspective to emerge (Moeller et al. 2015), in which the functional role of a 
part of the brain is not merely given by its neuroanatomical structure alone but 
rather by its connections to other parts of the brain. Still, localisationism is 
quite dominant in neuroscience, and in many respects it has been 
experimentally confirmed. But in some respects this inheritance also carries 
along certain prejudices that predate the phrenologists of the nineteenth 
century. This inheritance can be subsumed under the ‘mind-brain’ dualism, an 
issue that still puzzles the philosophy of mind. 

In Descartes’ Error (1994), Antonio Damasio provided for a neuro-
evolutionary explanation of the faculty of rationality. In his view, capacities 
that go beyond our instinct, such as rationality, are a result of the increasing 
complexity of our nervous systems. They are a response to “the daunting task 
of predicting an uncertain future and planning out actions accordingly” 
(Damasio 1994). Memory, specifically short– term memory, is a neurological 
precondition for rationality. Contemporary neuroscientific research provides 
for an account of our mind’s functioning that does much more justice to the 
complexity of these processes. Damasio (1994) claimed that there is no 
specific “place” in the brain where different functions such as memory, 
rationality, sociability, communication etc. can be located. He rather refers to 
‘convergence zones’ where signals from different regions in the brain become 
connected, representing specific internal states and responses to perceptions 
and environmental triggers. Still, a certain mechanistic reductionism persists 
for many neuroscientists. It often appears in the guise of the equation of mind 
and brain. It is here that Bergson’s adage still applies: equating mind with brain 
is a mistake of confusing the metaphysical presuppositions of a scientific field 
with its conclusions. But drawing out a different basis for neuroscientific 
research is not an easy task. Have we indeed rid ourselves of Descartes if we 
replace an atomistic one-to-one view between thought-image and real object 
by a dualist relation between complex structures in the brain and complex 
states in the world? 

 
6.2 Memory and imagination 
Although less systematic and more difficult to analyse than most other 
publications, Matter and Memory (Bergson 1988 [1896]) was once regarded as 
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the most important publication Bergson wrote. It influenced a broad variety 
of thinkers, including Walter Benjamin, Maurice Merleau-Ponty, Jean-Paul 
Sartre, Emmanuel Levinas, Paul Ricoeur and Gilles Deleuze. Bergson outlines 
episodic, semantic and procedural memory as different types of memory, 
where others before him had not yet made such distinctions. Furthermore, 
Matter and Memory is devoted to resolving a problem that forms one of the 
most important criticisms of Bergson: the problem that if everything should 
in the first place be conceived of as duration (continuous evolution), one can 
no longer make distinctions between different entities. As Deleuze states, the 
past cannot simply be considered as a ‘former present’. Nor should one regard 
the past as a product of the psychological mechanisms of recollection (Deleuze 
1966; Ansell Pearson 2004). In other words, consciousness, like time itself, is 
best described with metaphors that refer to a stream, or a flow, and not with 
a succession of distinct and discrete states, ideas or perceptions.83 But if this is 
the case, how can we then still distinguish between past, present and future, 
between memory, immediate consciousness and imagination? This problem84 
is specifically poignant in the matter of time: how can past, present and future be 
distinct if they are part of a constant and continuous evolutionary flow? Ansell Pearson 
(2014) mentions that William James compared Bergson’s revolution to Kant’s 
Critique of Pure Reason typifying it as a Copernican revolution as well. Bergson’s 
revolution consisted of considering memory as a specific synthesis of past and 
present, with a view to the future. But to be able to understand what this 
synthesis consists of, it is necessary to investigate how Bergson defines the 
past. 

The goal of Matter and Memory was to restate the problem of the relation 
between thing and thought, and thus come to an alternative to the way this 

problem was treated by 
Immanuel Kant. In 
this treatment, the 
notion of immediate 
experience is of central 
importance to 
Bergson’s objections 
to this Kantian 
treatment. But to be 
able to do so, Bergson 
needed to give an 
account of memory as 
well. Immediacy is not 
yet memory. Pure 

 
83 It is from this issue that Bergson’s negative assessment of cinema derives – a view that 
was challenged by Deleuze. 
84 Which, in a different guise, can also be found in the works of Derrida (the issue of the 
activity of differing, as différance, with an ‘a’, rather than the passivity of different states (as 
difference, with an ‘e’).  

Image 6: Piero Manzoni (1933–1963), Achrome, 
1961, pacco in carta di giornale, 40 × 60 cm 
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perceptions are immediate. They are absolutely individual in nature. This 
individuality of pure perceptions can also be seen as their “thisness” or, to use 
a term coined by Duns Scotus (1266–1308), their haecceity. But where Duns 
Scotus considers haeccaeity as an intermediate between the real and the 
conceptual, Bergson considers it as the intermediate between actual and virtual 
(Image 6). 

 
 

 
Following a somewhat superficial reading of Kant, one might be tempted to 
conclude that pure sensory experience is without any form or shape, and that 
our recognition of such experience is perception. This would then consist of 
looking at a series of holiday slides from the Spanish Costa Brava. Memory 
would be the looking at these slides in some kind of chamber of 
consciousness. But for Bergson, memory should not be considered as “an 
observation of pictures” (Tymieniecka 2009, p. 237). A more conscientious 
reading of Kant’s approach to the matter of memory would run along the 
following lines: recognising something as something is a necessary 
precondition for representation. This necessitates memory: to be able to relate 
an observation in the present to an observation in the past, and thus constitute 
something as an object, of a certain number (e.g. one), with specific quantity, 
quality, modality and relationality (see Kant, Kritik der reinen Vernunft A85 (Critic 
of Pure Reason A), pp. 104–105). After this account of recognition, in its formal 
nature, Kant discusses his famous conception of apperception: this is the 
conception by which Kant manages to show how we can come to cognitive 
judgements (over our recognised perceptions) at all. It supports the idea that 
we need to perceive our perceptions to be able to come to such judgement. 
To phrase it differently: perceptions of our perceptions can only occur if we 
follow a certain rule, namely that I acknowledge that I am the one to have such 
perceptions. It should always be the case that an ‘I think that’ guides our 
judgements. In a sense, this is Kant’s formal way of expressing that if we want 
to come to certain judgements, we need to recognise an object as an object, 
and ourselves, the subject, as the subject that makes that judgement. Thus, 
Kant was relieved of the necessity of showing how the mind adjusts to objects 
(a necessary consequence of Cartesian epistemology), and instead objects 
could be posited as a function of knowledge (a turning around of metaphysics 
that he refers to as a Copernican turn). This latter part sums up Kant’s 
transcendental argument for apperception: it is here that unity and identity of 
the knowing subject is tied into its consciousness of itself as the subject of all 
its representations: only from this point can one justify the existence of 
judgement at all. Objects then do not appear as pre-existing knowledge 
autonomously: they appear as a function for knowledge in this edifice instead. 

 
85 The 1781 version is usually referred to as Kritik der reinen Vernunft A. The section referred 
to here can only be found in this first version of the Critique of Pure Reason. 
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Bergson was extremely critical of the Kantian edifice for the justification 
of knowledge. He perceives a Parmenidean 86  undercurrent in Kant’s 
metaphysics. His main point of difference with Kant is that in Kant’s system, 
sensory experience as such can never be valid source for knowledge. But to 
Bergson, this means that all knowledge would be constructed knowledge, even 
to the extent that space and time are, in Kant’s view, pure forms of intuition, 
so that perceiving things in space and time remains a construction on the side 
of the subject.87 The objection made by Bergson is that, due to Kant’s view, 
an unjustified separation is made between phenomenon and noumenon, 
subject and object, between mind, body and the world (Ansell Pearson 2002, 
p. 12). It is unjustified since it can only be made on an abstract level, in formally 
stated conventions and conceptions. And without concreteness it is of no 
value. But trying to render it concrete leads to even larger problem, as we have 
seen in the above discussion of neo-Kantianism, because time is here 
considered as a kind of time-line (a spatial construct). Bergson considers time 
– duration – as fundamentally different from space. He does not perceive of 
it as a pseudo-geometrical category but as a convergence of duration, life and 
intuition. 

If Kantian epistemology starts from analysis and differentiation of forms 
of intuition, categories of recognition etc., Bergson starts from pure and 
immediate experience, since formal possibilities for knowledge already 
necessitate an account of experience as mediated. It is here that the basis of 
Bergson’s views on the nature of memory can be situated as well. Perception 
turns a mere image into a representation. Memories, as a form of 
representation, render perception conscious, and gives them a duration.  

Bergson distinguishes between habitual memory (mémoire habitude) and pure 
memory (mémoire pure). Habitual memory is related to the sensory-motoric 
system and enables us to walk, sit down and pick up a glass. It is also the type 
of memory that enables us to recite a verse or know our way through our 
home town. Pure memory, in contrast, is enabled by an imaginative 
perception. It belongs to the virtual rather than the actual world (Bergson 1988 
[1896], p. 82). To return to the Costa Brava, Bergson draws a parallel between 
pure memory and image remembrance: it recognises the past as past, and it is 
in this respect that it also recognises the past as unchangeable: the holiday in 
Spain was a special experience, but it cannot be altered or revisited (except via 
a new holiday of course). It is dynamic, constant, spontaneous and, most 
importantly, it is representational in nature. It does not start from conditioned 
behavioural patterns but it represents the world. 

As Ansell-Pearson (2018) states, for Bergson “time is the domain of 
freedom since the reality of time means that all is not given and not everything 

 
86 As stated in the introduction of this book, Parmenides was the Greek pre-Socratic 
philosopher who posited that all is fixed and no change or differentiation ultimately exists. 
87 It is at this point that it becomes questionable to what extent Bergson criticises Kant 
himself, or Kantian scholars’ interpretations of later generations whilst thinking he 
criticised Kant. 
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that happens can be calculated in advance and made subject to prediction”. 
For an account of free will, reference to memory alone is not sufficient as a 
philosophical ground. To be able to place ourselves, our actions and our plans 
in relation to our memory alone does not yet reveal how we are able to act 
freely towards a future. Humankind has the faculty of memory as well as the 
faculty of imagination. This frees us from the confines of the natural world, 
be it those of the inorganic or the organic. We can both remember past 
situations and imagine possible futures, and we may align our actions 
according to specific preferences and insights derived from this. Imagination 
is the faculty that enables us to separate reality – perception, lived, sensory 
experience – into images. Sensory awareness is only given in its immediacy in 
the actual present. Sensory perception is not some type of consciousness– 
internal representation of some external phenomenon (Bor 1990, p. 81). Our 
immediate sensory awareness is not (yet) an ‘awareness of’, for this would 
imply again a separation between things and mind. At this stage no boundaries 
between ‘subject’ and ‘object’ are drawn yet: these are constituted in reflected 
experience, they are not yet present in immediate, concrete awareness. The 
subject/ object division only follows later. 

As Ansell-Pearson describes it, Matter and Memory is about a “movement 
from matter to memory” (Ansell-Pearson 2005). This movement is at the same 
time a movement from matter to freedom. As Ansell-Pearson phrases it: “no 
living body exists as a mathematical point in space, and no perception takes 
place in a mathematical instant in time” (Ansell-Pearson 2005). Deleuze 
followed this specific strand in Bergsonian thought in his treatment of the 
virtual. Time should therefore not be seen as something ‘interior in us’ 
(psychological, subjectively experienced time, which was Einstein’s 
interpretation of Bergson’s notion of duration) – but, in Ansell-Pearson’s 
words, as “the interiority in which we move, live and change”. It is not a virtual 
construct, but the nature of the virtual itself: and as such, it constitutes human 
freedom, whilst the clock time of the more traditionally inclined realists truly 
is a virtual construct. The emergence of consciousness forms a gigantic leap 
(possibly downwards rather than forwards) in the history of the cosmos, 
comparable with the emergence of life itself. As an animal, or better, a living 
being that possesses the capability for rational thought and language (ζῷον 
λόγοϛ ἔχων), humankind transcends the limitations of natural evolution. We 
might not be unique in being gifted with language, but we are with the 
combination between language and technology.  

Bergson’s Time and Free Will (2001 [1889]) focuses on the nature of free 
will and its intertwinement with his notion of time as duration. His views on 
the matter remain constant throughout his works, and also apply to human 
experience. The human mind should not be regarded in spatial terms, as some 
kind of chamber of consciousness. It exists in relation to time rather than to 
space. And the reduction of the human mind to the category of space is the 
key reason why we cannot accommodate a concept of free will in both past 
and current studies of the brain. In such reductions, we again reduce the 
temporal aspect of human being to the artificially objectified notion of time as 
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it exists in physics: clock-time (see Chap. 2). It is this view of time which also 
functions in psychological experiments. However, for a proper 
characterisation of the human mind and human existence88 we need to look 
into the different ways in which our existence is shaped by and typified by 
time. For Bergson, this means that we need to acknowledge memory and 
imagination as intertwined modes of – again, anachronistically put in 
Heideggerian terms89 – our being in the world. For Heidegger, individual 
authenticity is a result of our confrontation with our existential ‘Angst’ (mostly 
translated as dread or anxiety) in which we realise the uncanny dimensions of 
existence while at the same time relating to ourselves from within our being, 
taking our being-in-the-world as point of departure. For Bergson, this focus 
on the individual self in his or her ‘thrownness’ into the world is not the most 
fundamental aspect of our being. Instead, Bergson sees the experience of 
duration as the basis for a metaphysics, rather than the experience of world 
and self in a self-referential sense. 

Bergson seeks to advance “a conception of freedom in response to the 
claims of scientific determinism.” (Ansell-Pearson 2018, Kindle edition). For 
Bergson, neither traditional teleology nor material determinism can provide 
for an acceptable treatment of free will or human agency. Teleology takes the 
view that the entirety of the universe, including evolutionary processes, is the 
actualisation of some kind of predetermined plan. Material determinism also 
holds that the way in which reality unfolds is pre-determined, but not 
according to some kind of plan. Bergson accepts neither, since both depart 
from a presumption of the nature of time as similar to space. Bergson’s notion 
of freedom is the relation of the ‘concrete self’ to ‘the act which it performs’. 
To his mind, this relation cannot be seen as pre-determined, because this 
entails again a determinism based on the notion of a time-line: a causational 
view of time. In other words, freedom is a kind of creative process. 
Determinism presupposes two events on a given time-line: a determining and 
a determined event. The experience of time as duration, however, does not 
assume such linearity and involves unpredictability. In the case of 
determinism, we replace process experiences by notions derived from 
extension, therefore ignoring the true nature of what we study. 

Materialist determinism perceives of everything, including consciousness, 
as determined by the workings of atoms, molecules and, eventually, the basic 
laws of physics. Bergson criticises this position since it applies a concept of 
time to living systems which does not do justice to their process-
characteristics. To be able to articulate this criticism, Bergson saw a need to 
define a vocabulary of his own. The material determinist for example would 
not refrain from using concepts like ‘mental states’ in discussing the nature of 
consciousness. For Bergson, such a concept is problematic since it freezes the 

 
88 And here Bergson’s ideas run quite parallel to those of Martin Heidegger.  
89 Martin Heidegger was rather critical of Bergson’s work, but his reading of Bergson’s 
oeuvre is rather unfair and deficient at many points (see Massey 2015). 



  137 

present, as if time would consist of instances considered as dots on a line, a 
sequence of states. In creative evolution, there are no fixed states. 

Bergson’s criticism of material determinism, or mechanistic thought, is 
that it considers time as something fixed. It cannot account for the dynamics 
involved in evolutionary processes. As Bergson wrote in Time and Free Will; for 
the mechanistic thinker “[…] any principle is simple of which the effects can 
be foreseen and even calculated: thus, by the very definition, the notion of 
inertia becomes simpler than that of freedom, the homogeneous simpler than 
the heterogeneous, the abstract simpler than the concrete.” (Bergson 2001 
[1889], p. 141). Bergson further states: “As […] the principle of the 
conservation of energy has been assumed to admit of no exception, there is 
not an atom, either in the nervous system or in the whole of the universe, 
whose position is not determined by the sum of the mechanical actions which 
the other atoms exert upon it. And the mathematician who knew the position 
of the molecules or atoms of a human organism at a given moment, as well as 
the position and motion of all the atoms in the universe capable of influencing 
it, could calculate with unfailing certainty the past, present and future actions 
of the person to whom this organism belongs, just as one predicts an 
astronomical phenomenon.” (Bergson 2001 [1889], p. 141). This view is still 
the position of many neuroscientists today. But time in the sense of concrete 
time cannot be broken up into different instances, since this already would 
reduce duration to spatial categories. And abstract time, the concept of time 
that is suggested in most theories in modern physics, and materialises in our 
time-measuring devices – clocks – does not apply to lived experience. It merely 
applies to the theoretical concepts of classical mechanics and to our own 
pragmatic need for time measuring devices. 

Bergson still adhered to a kind of physical-psychic dualism. Throughout 
his life, he became increasingly nuanced on this position. Our consciousness 
is not spatial but temporal in nature: we should thus not follow a dualism 
between two types of substances (mind and matter) but a dualism between 
spatial matter and enduring time. But our sensory experience and the ensuing 
perceptions are contained in a material world, and this appears to create a 
paradox. The oscillation between perception and memories should therefore 
be understood in its proper nature: where perceptions carry along a spatial 
dimension, memory entails a temporal dimension. And if one regards memory 
as specifically temporal in nature – as being related to enduring processes – it 
is no longer necessary to conceive it in spatial terms or as having a specific 
location somewhere inside our skull. 

The subject-object division is functional for scientific thinking because it 
allows to formalise positions in the context of an experiment. At the same 
time, it is responsible for the epistemological tendency to develop a dualist 
metaphysics. The acceptance of a dualist worldview – distinguishing between 
the mind’s free will and the causally determined world of things – stems from 
this division. The next epistemological step, and the most fatal one for 
Bergson, is then to define subject and object in terms of two ‘substances’. This 
is the main deficit of the Cartesian heritage. It is also responsible for the very 
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idea of determinism. Subject and object can only emerge after immediate 
experience. This also goes for determinism and free will. These binary 
concepts are not immediately given, but reflect an implicit metaphysics. 

Bergson is critical of the metaphysical positions of idealism and 
materialism (in his phrasing: realism) as suffering from the same implicit 
dualism. They tend to contrast perception and conceptualisation, whilst 
implicitly claiming an absolute truth validity position without giving the proper 
arguments for that validity. For Bergson, the problem of the parallelism 
between mind and brain is a philosophical illusion. Mental contents do not 
have parallels in brain structures. The reason we often cast our views on our 
minds in such phrasings is still due to Cartesian dualism, a position that in 
spite of its popularity as a ‘common sense’ philosophy is riddled with 
paradoxes and logical inconsistencies. Bergson captures these contradictions 
in Matter and Memory as follows: “[T]o state this proposition is enough to show 
its absurdity. The brain is part of the material world; the material world is not 
part of the brain.” (Bergson 1988 [1896], p. 4). 

Quite often, we either define an idealist or a realist answer to the relation 
between mind and brain. This means that either everything belongs to the ideal 
world (so that talking about a brain merely means talking in terms and 
concepts generated by neurophysiological discourse), or everything belongs to 
a material world of neurochemical patterns (including the claims generated by 
neuroscience). Bergson, however, reasons that we first need to accept that any 
description of reality is either idealist or realist. We also need to accept that 
both positions are mutually exclusive. Subsequently, we need to accept that 
any idealist position embracing a mind-brain parallelism is self-contradictory 
if one does not ultimately take a realist point of view, thus losing its idealist 
position. But similarly, a realist position embracing a mind– brain parallelism 
is self-contradictory if it does not ultimately take an idealist position, and so 
on. 

Parallelism is not logically defensible. Still, many approaches in 
neuroscience take precisely this parallelist position, usually departing from a 
realist-materialist assumption, considering mental phenomena as 
‘epiphenomena’ (phenomena emerging from more fundamental physical 
phenomena). As Bergson writes in Time and Free Will: “[…] the most radical 
of mechanical theories is that which makes consciousness an epiphenomenon 
which, in given circumstances, may supervene on certain molecular 
movements. But, if molecular movement can create sensation out of a zero of 
consciousness [out of no consciousness at all], why should not consciousness 
in its turn create movement either out of a zero of kinetic and potential energy, 
or by making use of this energy in its own way?” (Bergson 2001 [1889], p. 152). 
This epiphenomenalist view is an attempt to resolve the problem by holding 
that mental events such as thoughts, consciousness, emotions, reflection etc. 
are fully caused by physical events (the function of the senses, the intricate 
workings of our brain parts or other organs, our neural impulses, and so on). 
As such, it holds that mental events are mere illusions. They are neither cause 
of other events, nor part of some ideal world. Epiphenomenalism, as a form 
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of materialism, suffers from the same problems as any form of dualist 
parallelism, in spite of its denial of the existence of mental phenomena. It also 
intermingles the incompatible metaphysical frameworks of idealism and 
realism. 

According to Bergson, to explain what ‘the mind’ is, as we have seen in 
the preceding paragraphs, we cannot retreat into the monism of materialistic 
realism; nor can we retreat into a pure transcendental idealism. A simple 
dichotomy between the mental and the cerebral is not tenable either, due to 
its dualist presumption of two substances. Related accounts that try to retain 
a materialist-realism are forced to posit the mind as an epiphenomenon to 
account for the experience we have of our mind. But, as Bergson showed, this 
position suffers from the same problem as the original non-epiphenomenalist 
approaches to materialism. An added problem is the consequence for 
neuroscientific knowledge itself: if one regards the mind as merely an 
epiphenomenon, the same goes for the contents of the mind: emotions, 
associations, but also thoughts, ideas, theories. Thus, the contents of 
neuroscientific theories themselves become nothing more than an ‘epi-
epiphenomenon’ in their own right. They are merely an accidental side effect 
of an accidental side effect. Descartes got stranded when he, in Bergson’s 
words (Matter and Memory) “set up the mathematical relations between 
phenomena as their very essence”, thus being “obliged to regard the 
mathematical order of the universe as a mere accident” (Bergson 1988 [1896], 
p. 82). Similarly, this epi-epiphenomenological position inadvertently declares 
its own theoretical position invalid.90 

The Cartesian view of the mind, as we have seen, is riddled with problems 
and paradoxes. Still, Bergson does make a problematic distinction himself 
between action on the one hand, which is supposed to be located in the brain, 
and memory on the other, which he conceived of as spiritual in nature (Petit 
1997). Matter and Memory is not Bergson’s most consistent book. In its attempt 
to resolve the Cartesian mind-body problem, it takes a somewhat ambiguous 
position between direct realism (that we perceive ‘things’ the way they are) as 
opposed to ‘indirect realism’ (Sinclair 2020), that adheres to the idea that things 
independent of our perception cause sense-data, as representations, to emerge, 
which are then perceived by us. This ‘indirect realism’ leads us down the 
Humean rabbit hole, and is indeed better avoided. But the notion of a direct 
realism poses problems as well.  

It remains clear that Bergson opposes the view that memory resides in a 
specific compartment of the brain. Our notions of past, present and future are 
part of a continuum. Our distinctions between them result from different 
types of acting memories. As Başar and Düzgün (2016) also discuss, this 
implies that memory and mind cannot be distinguished. This appears to be 
confirmed by neuroscientific research of the past decades: Fuster (1995) also 

 
90 The problem referred to in this chapter as ‘epi-epiphenomenalism’ is the same problem 
on the basis of which Edmund Husserl criticised several aspects of the neo-Kantian school 
in philosophy (see 4.1). 
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conceives of all brain functions as memory, and Bergson reported that 
memory is the mind itself. Our orientation in the world consists of past 
memories and present memories as well as imagination: these are needed to 
consider possible futures. This might seem to suggest that time itself is 
construed by the function of memory. In a sense this is true, but only to the 
extent to which we have this faculty in our orientation within the world. 
Absolute time is, for Bergson, as discussed in chapter three, an abstract 
construction, based on the automatism to regard all experience in spatial, 
geometric terms. Concrete time, however, manifests itself in change. Here we 
arrive at an important issue: the abstracted mechanistic view on time is a 
construction, determining the course of the history of the exact sciences, but 
resulting from a very specific inbuilt orientation on past, present and future. 
Starting from a frozen view of time and of the past, material determinism 
subsequently extrapolates this same view of time upon the future. If we see 
the past in terms of creative processes, however, the faculty of imagination, as 
a basis for anticipation, becomes a precondition of free will. 

Finally, it might be useful to draw a parallel to Taoist philosophy here. In 
this oriental tradition, nature is change and change is nature. Thus, any notion 
of free will or determinism becomes meaningless. Free will should therefore 
not be understood in its meaning of absolute free choice, or absolute 
autonomy, but rather in terms of steering one’s course over the naturally 
emerging paths through the woods. This however does not mean that we 
should regard choice in terms of a series of forking paths. As Ansell-Pearson 
(2018) phrases it: “the tree of possibilities, with all its ramifications, can have 
no other meaning than that of a spatialization of duration. It arises not out of 
time but out of space.” (Kindle Edition).  

We are part of the world. As Einstein, paraphrasing Arthur 
Schopenhauer’s On Free Will, once stated: “Man can do what he wills, but he 
can’t will what he wills”91 (Einstein 1934). Our will is not a violation of the 
natural order, but rather an intrinsic part of nature as a creative process. When 
we no longer accept the conventional division between subject and object, we 
no longer need binary notions such as free will or determinism. They only 
emerge as a result of setting such binary conventions. 

 
6.3 Unlocking the chamber of consciousness 
Views such as those expressed in the works of Théodule Ribot discussed 
above for a long time dominated the studies of the brain, but a shift in 
perspective occurred roughly from the early 1990s onwards. Cognitive 
neuroscience, neuropsychology and neurophysiology no longer seek a 
correlation between specific parts of the brain and specific concepts, 
emotions, thoughts, ideas or perceptions (Colbrook 2014). There is no one-

 
91  Einstein, in The World as I See It (1934) used this paraphrase as a quote from 
Schopenhauer’s On the Freedom of the Will (1960 [1839]). But the phrase “Der Mensch kann 
tun was er will; er kann aber nicht wollen was er will” cannot be traced in Schopenhauer’s 
essay. 
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to-one relation between objects in the world and images in the brain. The brain 
rather functions in terms of complex relations. 

Brain states cannot be equated or paralleled to perceptions and perceptions 
cannot be equated or paralleled with states of the world. Instead of parallelism, 
interaction. Nonetheless, some three decades earlier, Bergson wrote: “As soon 
as we compare the structure of the spinal cord with that of the brain, we are 
bound to infer that there is merely a difference of complication, and not a 
difference in kind, between the functions of the brain and the reflex activity 
of the medullary system.” (Bergson 1988 [1896], p. 10). But both these 
systems, for Bergson, are not ‘things’ or substances, but processes. In terms 
of the context of this remark in the debate on determinism and free will, 
Bergson points out that he does not see how sensory input might lead to 
representations in the mind in a causal fashion (this also being the criticism 
which Kant juxtaposed against Humean views on perception92). He does 
however see how the cells involved in the regions in the cortex associated with 
perception may reach the motor system ‘at will’, thus ‘choosing’ the effect 
sensory input might have. Thus, Bergson embraces a view on the brain as an 
instrument for action, not as the – materially determined – locus of 
consciousness itself. The brain thus should not be regarded as identical to the 
mind. 

In the third chapter of Event (2014), the Slovenian philosopher Slavoj 
Žižek discusses how the reductionist view on the mind (the mind as the brain) 
remains an attractive position. Referring to Jürgen Habermas, he alludes to the 
problem that although neuroscientists appear to have uncovered the 
neurobiological ‘proof’ against free will, free will is in all actuality a necessary 
precondition of the scientific mind, of rational agency. This means that 
reductionist approaches to the mind that interpret mental events such as 
thought, memory and imagination as mechanically determined functions are 
in conflict with the precondition of taking a rational approach to these 
phenomena as such. In spite of this fundamental inconsistency, many 
reductionist neuroscientists still prefer mechanistic approaches when it comes 
to analysing the functioning of the brain. This internal epistemological conflict 
arises due to the omission of a notion of duration – thoughts, memory and 
imagination are reframed as ‘brain states’. They are isolated and disconnected 
from the way they evolve over time. To be able to develop an alternative, the 
function of memory and imagination need to be researched from within, 
rather than as an external material substance. Bergson adheres to a non-
materialist view on memory: memories should be understood in terms of their 
relation to time (as duration, as a creative process), not in terms of their 
relation to the grey gooey mass found in our skulls. 

The implications of neuroscientific discoveries have not sufficiently been 
integrated in philosophical explanations of brain and mind, self-identity and 
free will. Neural man, as Catherine Malabou, phrases it, still has no 

 
92 David Hume posed a causal link from object in reality to impression on sense organs to 
representation of reality in the mind. 
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consciousness. In spite of progress in the state of the art in the neurosciences, 
the image that these sciences have created of humankind’s neural functioning 
lacks an explanation of what consciousness amounts to: it cannot grasp this 
dimension of human identity and human functioning, and this although we 
should conceive of consciousness as the most recognisable aspect of our self-
identity and our functioning. As we have seen, this leads some to ignore the 
issue, reducing consciousness to an epiphenomenon.93 But this strategy is not 
satisfactory, philosophically speaking. As Malabou states: “We are still foreign 
to ourselves […]. ‘We’ have no idea who ‘we’ are, no idea what is inside ‘us’” 
(Malabou 2008, p. 3). Explanatory frameworks still adhere to a rather static 
perspective on the functioning of the brain. As Malabou puts it: “Our brain is 
plastic, and we do not know it” (Malabou 2008, p. 4). 

To some extent we still like to think of our consciousness as a chamber 
that can be localised somewhere inside our brain – with us presiding over it in 
a helmsman’s seat. The chamber is a room with a view: it holds two windows 
faced outwards. It is furnished with two speakers on the sides that carry in the 
sounds from the outside world, picked up by two ear-shaped microphones, 
and holds some type of control panel by which we can direct the movements 
of our limbs, hands, feet, fingers, toes and other exterior organs. We imagine 
a screen whereupon our perceptions emerge upon, with us as the audience 
witnessing the shadowy puppets portrayed on the white canvas. Bergson was 
well aware of this tempting metaphor and identified it with our tendency to 
think conscious awareness in terms of space rather than duration. Specifically, 
the then current accounts of psychophysiology remain trapped within the 
spatial presumptions concerning conscious awareness. 

The contemporary neurosciences embrace an interdisciplinary approach, 
combining psychology, biophysics and neurology. But they still seek a 
comprehensive position in which all of these can be based on a 
neurophysiological fundament. In this view, neuroscience essentially remains 
reducible to neuro-biochemistry. Therefore, this idea of a comprehensive or 
even holistic approach in the neurosciences merely remains, to quote Marcus 
Jacobson’s Foundations of Neuroscience “on probation until such time as a 
complete reductionist program can be mounted” (Jacobson 1993, p. 141). In 
terms of contemporary debates on neuroscience, this belief in an ultimate 
reductionist program for neuroscience remains dominant (although not 
without challenge, e.g. O’Regan 2011). The materialist thesis still is the 
essential presumption of many research lines in neuroscience. An example can 
be found in the European ‘Human Brain Project’ that was launched in 2013, 
initiated by neuroscientist Henry Makram to attempt a simulation of a 
functional brain. The human brain project is criticised for its attempt to 
simulate the entire human brain in a computer. Some colleagues state that it is 
too premature to attempt such a simulation, given the current scientific state 
of the art. Others, however, see a more fundamental problem in the 

 
93 E.g. neo-Kantians like von Helmholtz, or more contemporary exponents of such causal 
materialist positions like Daniel Dennet or the Dutch neuroscientist Dick Swaab. 
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presumption that mental states and neurological systems can be equated and 
translated in silico, as information structures in a computer. One way to 
address the conceptual impasse in which neuroscience finds itself today might 
be to reconsider the temporal aspects of human consciousness). 

We are still accustomed to the idea that memories are somehow ‘stored’ in 
our brains, as a material object, or at least, an information superstructure that 
resides on this material basis. But rather than perceiving the brain as a 
container of thoughts, memories, 
emotions and perceptions, it should 
rather be seen as its mediator 
(Middleton and Brown 2005, p. 78). 
Mechanistic neuroscientific accounts of 
memory have overly considered 
memory as – in Bergson’s critical 
wording – ‘a cerebral deposit’ of past 
experiences. Memories are then stored, 
similar to data in computers. Although 
this can be investigated empirically by 
looking at altered responses and altered 
reactivity, phrasing memory in terms of 
data storage remains metaphorical. The 
assumption that material causes act on 
perception and that perceptions are 
then somehow stored in the brain, is 
untenable. Furthermore, the 
presumption of some kind of ‘storage’ 
has never been empirically clarified. It 
remains a hypothesis at best. As a result, 
brain research is often presented as a 
final solution to age-old philosophical 
dilemmas, in a sense replacing philosophy, by elucidating topics such as 
awareness, conscience, consciousness, intentionality, free will, morality, 
empathy, affection etc.. Neuroscientific research extends the boundaries of the 
exact sciences, gradually colonising topics and themes traditionally thought to 
reside with the humanities. Neuroscience thus seems to enable a resolution of 
issues related to free will, the nature of human consciousness, the relation 
between mind and body and even the virtues and vices of human beings. But 
the brain is not identical with the mind, it is merely the instrument through 
which the mind can manifest itself. 

Given the fact that evolution has shaped our brains, there is tendency now 
to explain anything related to human experience on the basis of evolutionary 
advantages. Here again, we encounter an issue of an epistemological rather 
than of a scientific nature. What does ‘explaining’ mean in this regard? If we 
are able to provide an account of a given experience or action (say, the emotion 
felt in seeing an artwork in a gallery, or the interior state of the mind during a 
scientific Eureka-moment) in terms of neurosynaptic responses or 

Image 7: Marcel Duchamps (1912) Nu 
en descendant un escalier 



144 
 

phenomena in brain activity that can be represented through neuroimaging, 
have we then said anything about the artistic value of that work of art, or the 
validity of the insight intuited by that scientist in question? No. It rather 
appears that one paradigm – that of neuroscience – is used to give an account 
of phenomena belonging to another paradigm (theory of art, scientific validity 
etc.) without accounting for the fundamental distinctions between these 
paradigms. 

In theories adhering to rationality, emotions are often considered to be a 
hurdle for rational agency. In The Two Sources of Morality and Religion, (1977 
[1932]), Bergson discusses the role of emotions in intuition. He sets out with 
an account of the relationships that exist between emotion and representation. 
Normally, the process begins with some kind of representation that triggers 
the experience of a particular emotion. Thus, to use Bergson’s example, our 
representation of a friend might be the cause of an emotion of joy. But 
Bergson also posits a ‘creative emotion’, in which we first have an emotion 
which then generates or at least colours a representation. This is what Bergson 
considers to be at the basis of the arts. A composer, for example, may first of 
all experience a particular mood or emotion, and then elaborate it into a 
composition based on that emotion. Only from a materialist paradigm can it 
appear as acceptable to posit a one– directional causal chain from external 
phenomenon to impulse, to emotion to representation. But such a causal 
explanation of the emergence of mental representations is, as we have seen in 
the preceding chapters, a result from the implicit adoption of a specific 
metaphysical predisposition. It is not a scientific outcome. Neuro– 
reductionism is such an epistemological choice for a specific metaphysical 
predisposition. It does not follow from natural observation that we are ‘mere’ 
enzymes and neuro-synapses: such a contention follows from an a priori 
choice in favour of a specific position, which then serves as a framework for 
interpretation. This is not necessarily wrong. The choice for a reductionist 
model may aid, for instance, the identification of specific dysfunctions in the 
brain, and thus contribute to the detection or alleviation of a pathology. But 
one should remain aware that implicit metaphysical positioning comes at a 
price: it informs an ontologically invalid theory of human identity. This 
invalidity is specifically poignant in the materialist paradox: the conviction that 
materialistic knowledge contents are in themselves nothing more than 
mechanically determined epiphenomena produced by the contingent structure 
of our brains. 

In Time and Free Will (2001 [1889]) Bergson makes a distinction between 
‘time flown’ and ‘time flowing’. He contends that Time that has passed is 
determined and can be represented with the vocabulary of space, whilst time 
in its current flow is undetermined, and cannot be represented in terms of 
spatial concepts: it is evolving and as such categorically different from space. 
In this vein, it is not predetermined either. As Bergson himself wrote:  

 
“[…] every demand for explanation with regard to freedom comes back, without our 
suspecting it, to the following question: “Can time be adequately represented by space?. 
To which we answer: Yes, if you are dealing with time flown; No, if you speak of time 
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flowing. Now, the free act takes place in time which is flowing and not in time which 
has already flown. Freedom is therefore a fact, and among the facts which we observe 
there is none clearer. All the difficulties of the problem, and the problem itself, arise 
from the desire to endow duration with the same attributes as extensity, to interpret a 
succession by a simultaneity, and to express the idea of freedom in a language into which 
it is obviously untranslatable” (Bergson 2001 [1889], p.221).  

 
In other words, human freedom disappears as soon as the categories 
traditionally attributed to space, and used to explain space, are applied to time. 

Immediate access to sensual awareness exists on the level of animal 
instinct. But being conscious of such awareness automatically creates distance. 
It is our ability to recall past situations, and to imagine future ones that lies at 
the basis of human freedom. The inorganic world is more or less bound to the 
determinants of its current states, the organic world is less so. Animal life 
demonstrates the ability to function in a more or less creative fashion – not 
fully determined by external impulses and instincts. Human life, due to 
memory and imagination, acts on the basis of visions concerning past and 
future states, and is therefore even more free to develop in a creative fashion. 
Bergson associated freedom with the virtual nature of memory and 
imagination. Whilst we are necessarily bound by matter, the level of 
complexity of the human being, in terms of the complex interactions of our 
nervous systems, provides for an independence of matter. Now it might be 
tempting to perceive of this notion of complexity as mere complicatedness. In 
other words, if atoms and molecules are completely determined in their 
behaviour, then, essentially, higher aggregation levels of what is ultimately still 
interactions between atoms and molecules should still be completely 
determined, although it may be nigh impossible to map how. But this would 
only be the case if we still retain the classical linear, constant time. The notion 
of complexity carries in another view on time, as creative evolution. 

Memory and imagination constitute the basis of our ability to act freely. At 
the same time, metaphors generated by our imagination are responsible for 
propagating wrongful conceptions of time. Our projection of a fixed and 
frozen past leading via a pre-determined present towards a future creates an 
image of time as if it were a line – the present being a dot moving from past 
to future. But time is first and foremost lived time. Time cannot be isolated 
from the complexity of evolving structures in which it becomes manifest. 
Given the fact that Bergson considers clock time as merely a metaphorically 
reduction that enables a projection of time in terms of space, a deeper 
understanding of time must be key to understand the interrelation between 
these different forms of life, up to human freedom. 

The issue of free will is one of the traditional quandaries of philosophy. It 
is interrelated with moral responsibility as well as with concepts of sin and 
guilt. Conceptually speaking, it does not only conflict with determinism, but 
also with randomness, with order and chaos. Even before any documented 
philosophical ponderings over human nature emerged, the notion of free will 
and that of determinism were already of key importance to human self-
understanding. The myth of Oedipus clearly reflects the struggle between fate 
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on the one hand and human free agency on the other. In the case of Oedipus, 
his murder of his father and his marriage to his mother was realised in spite of 
(or rather, because of) his very attempt to flee his fate. No sense of moral 
agency can exist without the assumption of choice. The dilemma between 
determinism and free will lies at the basis of modern scientific thinking. 
Although the interpretation of phenomena in the world as being causally 
determined gave rise to modern scientific thought, the idea of scientific 
discovery cannot be upheld without a presupposition of free rational agency 
at the side of the scientific agent himself. 

The dilemma between determinism and free will is, for Bergson, the result 
of a theoretical relation drawn from the ‘unextended’ – the qualitative – into 
the ‘extended’ – the quantitative (Bergson 2001 [1889], p. xiii and 70). With 
this wording, Bergson points towards the Cartesian frame of mind, in which 
world and experience are explained on the basis of a terminology derived from 
three-dimensionality, with a disregard of the temporal nature of experience, 
change and growth. We take human consciousness – something intricately 
bound up with perception, memory and time (duration) – and interpret it in 
terms of extension. It becomes an element in three-dimensional space. 
Subsequently, this is extrapolated into the idea of consciousness as something 
that exists inside the bony dome of our cranium. The size of the human brain 
is much larger than that both that of a spider94 whose intelligence is caught in 
a case no larger than a grain of salt. But awareness occurs in the bowels and 
the heart as much as it does in the brain. It is not size or location that forms 
the precondition of that self-awareness and world– awareness that are uniquely 
human. The experience of freedom can only be adequately explained in terms 
of duration and not in terms of location. It is supposed to exist in animal life 
lesser so, in plant life hardly so, and in inorganic elements the least. It emerges 
out of our imaginative remembering of past events and our focus of action 
towards the future. As a result, both free will and determinism are only 
meaningful within our discursive relationship with the world, and not as a 
localisable feature of our brain. 

If we focus our attention on the experiences of human beings, we do not 
leave the worlds of planets, crystals, plants and amoebae behind, but this does 
not mean that human consciousness can be wholly explained in terms of 
matter and extension. This materialistic tendency, implicit in behaviourist 
psychology, neuropsychology and more traditional approaches in cognitive 
neuroscience, inevitably ends in self– contradiction, seeing the mind as an 
epiphenomenon caused by biochemically determined brain processes. And 
here, life (concrete experience) and scientific knowledge seem to represent 
incompatible perspectives. But this only holds if we consider ‘knowledge’ to 
be restricted to and identical with ‘rational knowledge’, i.e. reductionism. Yet, 
as was indicated earlier, there are two ways of knowing an entity: by going 

 
94 Some demonstrate highly complex behaviour: jumping spiders perform complex ritual 
mating dances; they mimic prey to lure other species of spiders out of their hidings; they 
have hunting tactics superior to a cat. 
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around it, studying it from all angles, or by entering into it, studying it from 
within (Bergson 1999 [1903]). The first type of knowledge is analytic 
knowledge concerning various aspects and components of the object in 
question, which fails to truly grasp the object in its own individual nature. The 
second type of knowledge is intuitive in kind. It can, however, only fully exist 
in our own individual experience. The entity we ourselves are, is the only thing 
to which we have a self-evident immediate access. But this does not mean that 
intuition has no role to play in other types of knowledge. With regard to our 
functioning as humans, the analytical way of knowing should always be 
tempered by our intuitive awareness of what we are. In this regard, the study 
of the filaments, the bowels and the nerves can never fully reveal our 
immediate experience. 

Humans are characterised by a distinctive creative capacity for self-
knowledge and self-adjustment. Intelligence is not a human privilege, 
however, but something that evolves progressively. The mind or spirit does 
not host abstract, timeless and universal ideas and concepts. As such, 
intelligence is lived rather than thought. In recent years, different views on the 
functioning of the brain have emerged. From the 1990s, several important 
developments have taken place in neuroscience. As Claire Colbrooke remarks: 
“Contemporary cognitive science and certain philosophies of the human have 
drawn upon anti-Cartesianism to insist that man is not a camera, not a 
computer, and the eye is not a window.” (Colbrook 2014, p. 14). Drawing on 
molecular biology, evolution biology, artificial life, complex systems theory, 
neuroscience and psychology, Evan Thompson (2007) discusses not the 
binary opposites of mind and brain, but rather those of mind and life. Here 
the brain is, as the mind, part of a more complex temporal structure. This 
opens up new venues for research that do not necessitate a mechanistic 
approach to human functioning or a reduction of mind to matter. 
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Part III: Towards a Bergsonian View on 
Contemporary Challenges 

 
 

Mankind lies groaning, half-crushed beneath the 
weight of its own progress. Men do not sufficiently 
realize that their future is in their own hands. Theirs 
is the task of determining first of all whether they want 
to go on living or not. Theirs the responsibility, then, 
for deciding if they want merely to live, or intend to 
make just the extra effort required for fulfilling, even 
on their refractory planet, the essential function of the 
universe, which is a machine for the making of gods 

–Henri Bergson, The Two Sources of 
Morality and Religion 

 
When Bergson was awarded the 1927 Nobel Prize for literature, his health was 
too fragile to travel to Stockholm for the award ceremony. Eventually, in 1928, 
Armand Bernard, a French diplomat (‘ministre plénipotentiaire’) living in 
Stockholm, accepted the award on his behalf and read the speech that had 
been drafted by Bergson. In his speech, Bergson discussed the scientific and 
technological optimism ingrained in the concept of the Nobel Prize. He voiced 
a critical position. The assumption that the industrial revolution had brought 
social progress was to his mind naive: “If the nineteenth century made 
tremendous progress in mechanical inventions, it too often assumed that these 
inventions, by the sheer accumulation of their material effects, would raise the 
moral level of mankind” (Bergson 1927a). The view that technological 
invention and progress would result in a progress of civilisation, morality and 
the intellect was the assumption of the nineteenth century positivists: 
discovery and invention as key to social progress and progress of civilisation. 
And although strongly criticised both within and outside philosophy, it is still 
a position many adhere to today. The very word ‘innovation’ carries along 
connotations of not merely new but automatically also better. It is the 
assumption of infinite progress: we come up with ever smarter ever more 
practical and ever more effective technologies. They will first of all solve issues 
connected to world poverty and hunger, pollution, disease and climate change. 
Then they will be used to serve humankind and create the world we desire, 
rather than merely inhabiting the one we got thrown into. 

In 1932, Bergson published his last major work The Two Sources of Morality 
and Religion. It outlines a basis for a morality that is not restricted to specific 
regions, cultures or communities. This next chapter gives an account of the 
relevance of Bergson’s thought for a diagnosis of the present. Rather than 
seeking to give an account of the history of technology, then of the relevance 
of Bergson’s works for its analysis, in order to the extrapolate to the present, 
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I have structured this chapter with a specific focus on the nature of the relation 
between humanity and technology. Bergson’s The Two Sources of Morality and 
Religion (1977 [1932]) can be regarded as a predecessor of what would become 
modern philosophy of technology. Given the relevance of many authors from 
this field and their direct or indirect relation to Bergson’s work, this chapter 
will discuss the relation between humanity and technology through the eyes of 
a broad tradition in philosophy, rather than merely those of Bergson 

Invention is often treated as good in itself. In the policy language of the 
European Union, innovation has become a term that replaces the paired terms 
‘science and technology’ as well as the earlier terminology of ‘discovery and 
invention’. This shift in discourse signifies a shift in political orientation. 
Replacements of names and terminology are hardly ever innocent (Zwart et 
al. 2014). And in this case, it reflects a more basic shift of the European Union 
from a politics of internationalism to a politics of economic growth. It is 
strongly interconnected with the shift towards a neo-liberal political agenda, 
in many member states of the European Union, but also in the European 
Commission and Parliament. 

Technology, within this new and optimistic perspective, is presented as a 
cornucopia; a horn of plenty that will ultimately be able to provide us with our 
heart’s desires.95 The view on technology as a cornucopia for society also has 
a darker side however: Pandora’s box. Two containers, of which the one is a 
symbol for the bountiful fruits of nature, the other a symbol for natural 
disasters. Whilst the cornucopia was a relic of Zeus’s divine strength, who, as 
an infant, wrestled the horn from a giant goat’s head, Pandora’s box was given 
by Zeus as a deceitful present to Epimetheus and Pandora, his wife to be. 
When she opens it, in spite of being warned, all the evils and miseries of the 
world fly out to plague mankind.96 In this chapter I will discuss the relevance 
of Bergson ideas for the philosophy of technology. 

In the text for his acceptance speech, Bergson outlines a view on machines 
as artificial organs that extend the scope and functionality of our natural 
organs. This view would be elaborated in his later publication The Two Sources 
of Morality and Religion (1977 [1932]). In this view, we should consider 
technology as an enlargement of the body of humanity as such. Bergson’s 
concern is that, although our bodies’ artificial extensions have grown 
exponentially, our souls have not grown accordingly, so that the gap between 
our expanding technological and our restricted moral power increased. This is 
the cause of a number of social and political problems. Thus, the emergence 
of trains, cars and telephones was expected to decrease not only the spatial 

 
95 This horn was taken from the head of Amalthea, the goat that nourished Zeus when he 
was hidden in his infancy, and as the goat provided nourishment for the God, the horn 
provided produce (in the shape of nuts, fruits, vegetables and flowers) for mankind. This 
symbol that originally applied to agriculture gradually came to refer to any form of 
abundance or prosperity. 
96 In Technics and Time 1: The Fault of Epimetheus (1998), Bernard Stiegler takes this myth as 
central for understanding technology. In this chapter I will reiterate this myth. 
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distances between peoples, but also the separations between their moral 
systems, cultures and beliefs. But in his Nobel Prize acceptance speech, 
Bergson states that rather the opposite has been brought about by these 
inventions, since we devote insufficient spiritual effort in grasping the 
organological nature of our relation to technology (Bergson 1927a). 

In Bergson’s view, the ideal of the Nobel Prize Foundation was based on 
the idea that the human intellect might one day opt for a single and 
homogeneous ‘republic of minds’. This optimistic outlook on the rational 
intellect as a basis for moral unification stems from an earlier age, the age of 
Enlightenment. But it needs not just intellectual effort but also spiritual effort 
to safeguard a ‘moral rapprochement’ between the diverse life forms of human 
civilisations (Bergson 1927a). 

So far, we have discussed Bergson’s views regarding the domains of 
physics, the life sciences and neuroscience, his convictions eventually 
cumulate, one could argue, in his views on, and practical role, in international 
politics. In 1921, Bergson was invited to become the first chairman the 
Commission internationale de coopération intellectuelle (International 
Committee on Intellectual Cooperation, or CICI, the pre-war predecessor of 
UNESCO). The aims of this organisation was to nurture international 
exchange between different traditions, cultures and communities. Bergson’s 
diagnosis of the relation between humankind, nature and technology is 
grounded in his work for this organisation. We might take a look at the 
‘blueprint for the future’ that the CICI attempted through the lens of a work 
by Pablo Picasso’s that hangs in a hallway of UNESCO’s Paris Headquarter.  

In 1958, the UNESCO Headquarter building was opened. Its design was 
the work of three architects: Bernard Zehrfuss from France, Marcel Breuer97 
from Hungary, and Pier Luigi Nervi from Italy. The plans were validated by a 
committee of five architects (Lucio Costa (Brazil), Walter Gropius 
(Germany/United States), Le Corbusier (France), Sven Markelius (Sweden) 
and Ernesto Nathan Rogers (Italy)). The style is often referred to as brutalist, 
which refers to its functionalist use of concrete and lack of ornamentation, but 
the resulting spaces are far from aggressive in appearance. The hallways, 
auditoria, meeting rooms and corridors of this ‘house of peace’ are made of 
glass and concrete and also incorporate a Japanese garden designed by Isamu 
Nogushi and includes works of art by a.o. Joan Miró, Alexander Calder, Erró, 
Alberto Giacometti and Henry Moore. The UNESCO committee of 
architecture and art also commissioned a tableau from Pablo Picasso. The 
tableau, which was unveiled in 1958, can still be found in an irregularly shaped 
part of the building, covering a wall that separates a large hallway. It was 
initially given the title ‘The Forces of Life and the Spirit Triumphing over Evil’. 
Later, the 40-tile tableau came to be known as ‘The Fall of Icarus’.  

 

 
97 Most people will recognize his Wassily Chair, also known as the Model B3 chair.  
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Image 8: Picasso, The Fall of Icarus, 1958. Acrylic on forty wooden panels. 910 × 1060 cm 
 
Picasso’s tableau depicts distorted figures in different poses near a sea, 
surrounding a charred figure falling from the sky. In its initial reference to the 
triumph of life and spirit over evil, The Fall of Icarus signifies a struggle between 
the forces of good and evil. Mankind is both languid spectator and dramatic 
victim in this scene: Picasso himself suggested the tableau merely depicts “des 
gens qui se baignent, tout simplement”; a simple scene of bathers. What once 
was intended as a dark spirit, a fallen angel, became an overconfident human 
who flew too close to the sun. But his dramatic fall into the sea is witnessed 
with awkward indifference. Our generation is confronted with climate change, 
loss of biodiversity and large-scale pollution of our ecosystems. The scars will 
be of such a scale that they will remain permanently visible in the earth layers 
currently formed as well as in dramatic shifts in animal and plant life. These 
shifts signify the birth of a new geological era: the Anthropocene. Sustainable 
development is often suggested as a key strategy to counteract the negative 
impacts. But as Picasso’s bathers, we hardly bother to look up from our daily 
affairs to this disaster in slow motion.” (Landeweerd 2018).  

In reference to the charred central figure of Picasso’s Icarus, Hub Zwart 
(2016, p. 77) states: “Picasso’s X-ray figure exposes humanity’s genetic 
‘essence’ (DNA). Nuclear bombs and the discovery of DNA, as landmark 
‘achievements’ of twentieth-century science, brought about by elementary 
particle physics and molecular genetics, respectively, converged in disclosing 
the letters (Στοιχεῖα) of matter, energy and life, thereby obliterating the living, 
which explains why physicists (Delbrück, Schrödinger, Wilkins, Crick, etc.) 
played such a pivotal role in the post– war molecular biology revolution.” 
Here, Zwart points to an essential issue: the translation of life into code, letters 
of an alphabet (C, T, A, G) as it was inspired by, amongst others, Erwin 
Schrödinger. But in this translation, all sight is lost on systemic aspects such 
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as change, evolution, emergence, etc. whilst these define life. Without these 
aspects, what is central to life – that it is living – is obliterated. 

Where the living complexity that surrounds us has evolved over large 
timescales, the technological systems that emerged in the course of our own 
evolution are now developing at an accelerating pace. This means that 
evolution is no longer restricted to the natural, DNA-based forms of variation 
and the selective processes of environments that change life forms at a slower 
pace. In our collective behavioural patterns this step beyond traditional 
evolution has been accelerating mainly on the basis of the uncovering of 
energy resources that were accumulated during extremely slow processes; oil, 
natural gas, coal. 

Due to the fact that technology extends our bodies beyond their 
biologically evolved functions, it has become too large for our souls to grasp. 
In this regard, one might consider technologies as a ‘physical swelling’. 
Progress, from this perspective, is not a move forward, but an expansion 
outwards, as Pascal Chabot98 sketches it (Chabot 2013, p. 148), now spanning 
the globe.  

It is in his work for the League of Nations (the predecessor of the United 
Nations), more specifically for the CICI that Bergson first saw the need for a 
new, more global and inclusive approach to morality that would fit the 
expansion of our bodies through technology. In short, Bergson saw a 
requirement to move beyond the evolutionarily informed static morality of the 
group, the clan, the tribe. But seen through Picasso’s dramatic metonymy for 
his Paris-tableau, it is questionable if we were able to meet this requirement at 
the time.  

 
Since Bergson’s acceptance speech for the Nobel Prize, almost a century has 
elapsed. The invention of machines has, from the 1920s until now, expanded 
dramatically, and it has taken a shape that could not have been anticipated at 
the beginning of the twentieth century. The invention of the internet has made 
communication and sharing of information possible to an enormous degree. 
Here, it appears that Bergson’s moral criterion for invention – to enable a 
‘rapprochement’ between peoples and cultures – was met. But the 
communicative potential of the internet also seems to nurture new 
antagonisms between groups and peoples. Social media, presented at one stage 
as an enabler of the Arabian spring movements, also enabled the emergence 
of radical and violent voices and groups. 

To fully understand Bergson’s attitude towards technology and his 
influence on others, we should make a distinction between Bergson’s criticism 
of mechanistic thinking on the one hand, and Bergson’s views on technology 
on the other. Mechanistic thinking is incapable to understand the true nature 
of life. This is, as we have seen, the core motif of Creative Evolution (Bergson 
1907 [1896]) because of its tendency to compartmentalise human experience 
into separate parts. This blocks a valid understanding of concrete time, in 

 
98 A student of the works of Gilbert Simondon.  
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terms of stream, flux and continuity. It cannot provide an understanding of 
the flow of duration in the abiotic physical world, the process of evolution in 
life, and the stream of thoughts in our flow of consciousness. The intellect, 
with the faculty of rational understanding, cannot grasp these aspects without 
reducing them to discrete elements outside of our intuitive horizon. 
Technology, however, is not a way of understanding the world, but rather a 
product of life. 

At the beginning of this study, I placed the philosophy of Bergson in 
context by discussing his assessment of Kantian philosophy, placing his 
philosophy in relation to the problem of the universals, and by relating his 
ideas to the French spiritualist tradition in philosophy (with thinkers like 
Maine de Biran, Ravaisson, Lachelier, and Boutroux). I also mentioned a 
number of philosophers who were impacted by Bergson’s ideas. For this 
section I would like to discuss how Bergson’s work relates to our current 
Zeitgeist, and which philosophers are relevant in their dialogue with Bergson’s 
works for this era.  
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Chapter 7: To become Gods, or to perish in the process 

 
There are a number of ways to consider the relation between nature and 
technology. The most dominant perspective considers them as opposites. By 
contrast, Bergson perceived of mechanics as part of evolution. Already in 
earlier publications, he considered technology as a manifestation of 
intelligence in evolution, and as such as deeply intertwined with the appearance 
of the human being (Bergson 1907 [1896]). But his main insights on the nature 
of mechanics, its impact on the world and its intertwinement with society are 
to be found in The Two Sources of Morality and Religion (1977 [1932]). In this 
publication, he connects ‘mechanistic invention’ with mysticism. The reason 
for doing so is that he considered technology as a supplement of our souls. As 
we shall see in this chapter, for Bergson, only mechanical invention can 
mediate between the pull of matter and the force of spirit and morality99. We 
can only draw from the pull of matter by using matter, to build tools and 
instruments. In other words, mechanicism evokes mysticism. But the path of 
innovation has not aided sufficiently in realising this ideal since innovation 
mainly aims for creating comfort and luxury (Bergson 1977 [1932], p. 136).  

Professing a form of mysticism himself with his notion of the 
‘messianic’100, Walter Benjamin gave an interesting critical reflection on the 
philosophy of Bergson. This reflection is quite important to understand the 
significance of the shift in Bergson’s oeuvre formed by The Two Sources of 
Morality and Religion. In terms of the similarities and differences between 
Benjamin and Bergson, Benjamin agrees with Bergson that the structure of 
memory should inform philosophy’s account of experience. But Benjamin was 
also critical of Bergson’s tendency to generalise duration beyond and above 
historical experience (see Benjamin 1977 [1939]).  

Benjamin developed a diagnosis of his time as an era in terms of 
mechanical reproduction. The ‘Arcades’, his unfinished magnum opus, 
focuses on different aspects of Paris as the ideal city of the 19th century, as the 
home of poet Baudelaire, the cradle of modernity and the home of the 
covered, gas-lighted arcades that opened up the night to society. Benjamin 

 
99 Here, again in spite of himself, Bergson echoes an observation already made by Immanuel 
Kant: in his oeuvre, Kant described a series of different uses of reason: a.o. technical, 
pragmatic, and moral, public and private, polemical etc.. The first three inform respectively 
skill, prudence, and morality. In his ‘Conjectural beginnings of human history’ (1786) Kant 
describes their manifestation as the beginning of civilisation. Speculating that the 
development stage of agricultural technologies necessitated a different role? responsibility 
to earlier stages of development such as nomadic shepherds, moral reasoning presupposes 
pragmatic reasoning (a notion of prudence), which in its turn presupposes technical 
reasoning (skill, ability). So also for Kant, technology precedes and is preconditional to 
morality. 
100 That dimension of life that is neither culture nor nature.  
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considered the modern era as an age of reproduction. Reproduction, as both 
a means of replacing originals and a modern capitalist mode of organising 
society has become the prime engine behind the continuous renewal of our 
life worlds.  

As Benjamin phrased it: “The presence of the original is the prerequisite 
to the concept of authenticity. Chemical analyses [sic] of the patina of a bronze 
can help to establish this, as does the proof that a given manuscript of the 
Middle Ages stems from an archive of the fifteenth century. The whole sphere 
of authenticity is outside technical – and, of course, not only technical – 
reproducibility.” (Benjamin 1968 [1935], p. 220). In this regard, we live in a 
world that continuously distances itself from the authentic, since it leads to a 
continuous abandoning of ‘tradition’ via technological innovation (for 
instance by studying or reproducing books or paintings via computer screens). 
Humanity thus finds itself in a state of constant renewal. And technology, 
whilst forming an integrative part of the human condition, holds an alienating 
function in its ability to reproduce. This disenchantment, whilst laudable from 
a Marxist perspective, is a challenge for a moral philosophy that fits with our 
age and our globalising societies, since it also damages creativity. 

So often quoted out of its context that it has become canon, Ludwig 
Feuerbach seems to premeditate Benjamin’s conclusions of: “But certainly for 
the present age, which prefers the sign to the thing signified, the copy to the 
original, representation to reality, the appearance to the essence… illusion only 
is sacred, truth profane. Nay, sacredness is held to be enhanced in proportion 
as truth decreases and illusion increases, so that the highest degree of illusion 
comes to be the highest degree of sacredness.” (Feuerbach 1848). Feuerbach 
aimed to discuss how we have become estranged from the true nature of 
religion, but if lifted out of the context of his discussion of Christianity, his 
quote may be taken to describe contemporary culture, filled as it is with digital 
images that replace realities to such an extent that we are no longer able to 
discern between the real and the image101. 

Benjamin’s treatment of technology is echoed in the works of Bergson. 
Benjamin’s ideas focus on how modern technologies of reproduction, as part 
of capitalism, introduced movement into images. Benjamin thus sketches a 
tension between the industrial function of ‘mass reproduction’ of what used 
to be unique and the temporal nature of these reproductions (Lazzarato 2007). 
Bergson similarly focuses on the interrelation between life and technology, 
and the impact of reproduction on modern life. In The Two Sources of Morality 
and Religion (1977 [1932]), Bergson emphasises the intertwinement of 
mysticism and mechanics. He does so through a description of the 
interconnection between humans and instruments. As such, his philosophy 
aims to overcome the tendency towards a purely negative assessment of 
industry and mechanics that hovers over Bergson’s earlier works. Benjamin’s 
critical views on Bergson’s work do however have an important contribution 
to make for our assessment of Bergson’s notion of experience. Benjamin 

 
101 See also Baudrillard’s notion of the simulacrum.  
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discusses Bergson’s ahistorical perspective on mechanics in relation to the 
industrial revolution:  

 
“[Bergson] rejects any historical determination of memory. He thus manages above all 
to stay clear of that experience from which his own philosophy evolved or, rather, in 
reaction to which it arose. It was the inhospitable, blinding age of big scale industrialism. 
In shutting out this experience the eye perceives an experience of a complementary 
nature in the form of its spontaneous afterimage, as it were. Bergson’s philosophy 
represents an attempt to give the details of this afterimage and to fix it as a permanent 
record. His philosophy thus indirectly furnishes a clue to the experience which 
presented itself to Baudelaire’s eyes in its undistorted version as the figure of his reader.” 
(Benjamin 1968, p. 157).  

 
Benjamin considers Bergson’s philosophy as an attempt to open up to 
authentic experience, which, in the age of industrialism has been replaced by 
standardised forms of life. Bergson does so by closing his eyes to the historical 
condition carried along by industrialism, and thus only perceiving of its 
‘afterimage’. As John Philips phrases it: “Just as the photograph provides a 
permanent record of a transient moment, the philosophy of the time fixes on 
a contingent image of memory and renders it essential.” (Philips 2005, p. 151). 
However – as Benjamin continues – the role of technology, specifically in an 
industrial age, transformed experience. Modern technologies form the 
precondition of modern life experience. Thus, if one dismisses with the 
historical conditions of memory, one cannot attain the authentic experience 
one attempts to reach. Reproduction here is the key aspect of that experience.  

Reproduction does not only relate to books that can be printed, or works 
of art that can be photographed. Due to advances in microbiology, it now also 
affects living systems. They can be mimicked (‘biomimicry’) or even directly 
reproduced and recreated: synthetic biology is the field that propagates such 
promises, and, in some cases, already claims to have fulfilled them. Bergson 
already premeditated this development: for him, mechanics supplements 
biology. Intelligence, to his mind is a ‘manufacturing kind of thinking’. In this 
regard, mechanics and innovation produce new machines and new ideas, but 
also new life forms (Bergson 1911 [1907], p. 137). 

Benjamin’s modest critique of Bergson’s approach to mechanics and 
industrial production undermines an important cornerstone of Bergson’s 
works: one has to think mechanics through history, not outside of it. The 
omission of historicity however is partially compensated in Bergson’s last 
work, The Two Sources of Morality and Religion, that positions humanity firmly on 
a historical crossroad, albeit through a lens less prone to historical 
determinism.  

We need to be cautious with ahistorical notions of human experience. The 
technological conditions that shape experience in modernity cannot be 
ignored if one attempts to identify whether we can still achieve authentic 
experience. Further, if one tacitly equates ‘natural’ (that is, pre-technological) 
experience with authentic experience, one remains blind to one’s own implicit 
assumption of such natural experience as conditioned by technological and 
historical factors.  
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Bergson initiated a pathway of thinking which was taken up by a number 
of francophone philosophers of technology and science who all to some 
extent are indebted to Bergson’s pioneering thoughts. Bergson’s views on 
mechanics were taken up by Pierre Teilhard de Chardin (1881–1955), for 
instance, preluding a generation of French philosophers that focus on the 
analysis of technology as a complex social system. This includes philosophers 
such as Gilbert Simondon, George Canguilhem, Michel Serres, Jacques 
Derrida, Bruno Latour and Bernard Stiegler. An important author in this 
tradition outside France is Sri Aurobindu (1872–1950), an Indian guru and 
philosopher who joined the Indian independence movement. His writings 
concern specific views on the nature of human and post-human evolution, 
and the relation between humans and technology.  

Bergson’s ideas seem especially relevant in view of the current convergence 
of different scientific disciplines with technology, innovation, and the impact 
of technology on societies globally. This involves on the one hand a growing 
human responsibility for the planet, in terms of climate change, loss of 
biodiversity and pollution; on the other hand, it puts the very nature of our 
biology at stake via our increasing ability to self-adjust and self-create: as a 
relatively recent step in the process of evolution we are evolving beyond a 
mere species amongst the species inhabiting the surface of this planet into a 
being that takes over nature – including its own nature. We are obviously doing 
so at a peril.  

To understand the importance of this theme for Bergson, we should pay 
attention to a persistent theme in his oeuvre: his criticism of mechanistic 
thinking. Over the years between the publication of Matter and Memory (1896) 
and The Two Sources of Morality and Religion (1977 [1932]), Bergson took different 
positions towards mechanicism (see figure below). 

 
Publication Basic position to mechanics Explanation 
Matter and  
Memory 

Mechanicism versus pure 
experience 

Mechanicism as the basis for 
locationist perspectives on human 
mind 

Creative Evolution The mechanic versus the 
organic 

Mechanicism as a static 
interpretative framework for issues 
of life, resulting in an inability to 
distinguish between life and non-
life 

Duration and 
Simultaneity 

Mechanicism as responsible 
for the dimensionalisation of 
time 

Mechanical thought as a 
reductionism of concrete time to 
spatial categories 

The Two Sources of  
Morality and  
Religion 

Mechanics and mysticism as 
originally intertwined 

Mechanicism not as a faculty of the 
intellect but as an expression of the 
human ability to transcend the 
confines of his naturally evolved 
organs102 

 
102 These views were the first steps towards an organological philosophy, proponents of 
which include Georges Canguilhem and, more recently, Bernard Stiegler. 
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Bergson first framed mechanicism as the main cause of persistent 
misconceptions of notions such as time, life, and memory. But he did not treat 
technology as synonymous with mechanics. In Creative Evolution he considered 
technological artefacts as the natural complements of the organism, and 
machines as the extended organs of life. Already in 1907, Bergson also 
acknowledged the more positive potential of technology. And in specific in 
The Two Sources, he would invoke the notion of mysticism to discuss the 
positive potential of mechanics as well (Bergson 1977 [1932], p. 330). Why 
Bergson saw the two polarities of mechanics and mysticism as intertwined will 
be the core issue of this chapter. I will attempt to explain this in the last section 
of this chapter by giving an interpretation of the enigmatic quotation that 
opened this chapter. 

Building onto the findings of the preceding chapters, this chapter 
elaborates a proposal for a moral philosophy of science that might be termed 
a ‘post-natural’ or ‘post-evolutionary’ ethics 103 . It supports a shift in the 
discussion on current approaches to the ethics of research and innovation, 
both in their institutional and their pragmatic setting. 

 
7.1 The autopoietic nature of technological systems 
After the decline of the mechanistic worldview, complexity theory became an 
impulse for novel ways of thinking about reality. Complex systems are auto-
poetic in nature; they generate differentiations. They demonstrate a dynamics 
of self– emergent properties, within which innovative structures emerge, 
resulting in individuation in undeterminable ways. The internal interactions of 
a complex system cannot be fully explained on the basis external pressures. 
These interactions follow paths of convergence and divergence. One 
important property of complex systems is that processes in complex systems 
are irreversible (Cath 2018).  

For example, the invention of the bicycle started out with the ‘draisine’, a 
wooden framed two-wheeled vehicle propelled by pushing it forward with 
one’s feet. Although there are some possible predecessors, this contraption 
was invented in 1817 by the German Baron Karl von Drais. After a few 
decades of experimentation with three-wheeled and four-wheeled variants 
with pedals, treadles, and hand-cranks, a design from 1839 with a rear crank 
inspired a number of velocipedes (also called ‘boneshakers’) with peddles on 
an ever larger front wheel: the penny-farthing. Initially popular specifically for 
the risky technique needed to operate this bicycle, it went out of fashion as a 
new generation started to use the chain-drive propelled ‘safety bicycles’ that 
had been invented in 1884 by McCammon. So, in an interaction between the 
innovations occurring in steam-powered locomotives, the gradual replacement 

 
103 Here, it should be taken into account that strong arguments exist in theoretical debates 
over the nature of ethics, that an evolutionary ethics is, strictly speaking, impossible. The 
discussions in question relate to both David Hume’s A Treatise on Human Nature, and G.E. 
Moore’s Principia Ethica (1993 [1903]). 
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of wood by iron for wheels, the industrial use of chain drives, as well as uses 
going in and out of fashion (from leisure to risky sportsmanship, from risky 
sportsmanship to safe transportation, different technological, mechanical, 
social and epistemological constrictions and changes led to the modern 
bicycle. Different materials, techniques and fashions converged into the 
modern bike, while older alternatives either diverged into other uses (e.g. the 
quadracycle) or went extinct. Ex ante, it would have been impossible to predict 
these developments, let alone that they were fully determined by a restricted 
number of determinants and conditions: the possibilities were infinite, the 
relevant contexts a matter of perspective and prioritised context.  

We cannot reverse the current use of bicycles. They form an intrinsic 
element of many societies’ ways of transportation, for commuting, for leisure, 
for health. Their forms are related to their uses, and whilst they will evolve, 
they cannot be reversed back to the original ‘boneshakers’. As such complex 
systems related to technology innovation cannot be predicted: they are non-
linear and non-determined.  

In complexity theory, two modes of thought persist: the one claims that 
although theoretically possible, it is practically impossible to reduce complex 
systems to the interactions of its components (Cath 2018). The other claims 
that complex systems are not only practically speaking unpredictable (Cath 
2018). I will refer to these as the non-fundamental and the fundamental view. 

The non-fundamental view on complexity embraces epistemic 
pragmatism: the view that although complex systems might hypothetically 
speaking be reduced to their causes, it is not possible within the grasp of 
human knowledge systems to know all inputs into the system. For those 
adhering to this view, complex systems theory offers an alternative to be able 
to still make useful predictive claims concerning the behaviour of such 
systems. But essentially, complexity is merely a high degree of 
complicatedness. If we order a bouillabaisse, this view entails that although 
nobody can revive the fish, onions and garlic, nor realign the individual atoms 
of the salt grains that went into the dish, such a reversal of processes is not 
impossible in the absolute sense of the word.104 It is merely beyond the power 
of the human being. Here, complexity theory is merely a methodological tool, 
whilst the essential ontology underlying the worldview remains one of linear 
determinism. And essentially, reality can still be modelled. 

The fundamental view on complexity entails a criticism of the idea that 
material determinism, be it linear (monocausal materialism) or non-(or 
multi)linear (multicausal materialism) can explain every phenomenon in the 
universe. It is the latter version (supported by a.o. Prigogine & Stengers (1997) 
or Morin (1990)) that is the focus here. It implies an alternative take on the 
role of time in the dynamics we experience and observe in the world. It 
dismisses the validity of mechanicism as such, criticising its continuing denial 
of the temporal nature of the universe, our experience of that universe and 

 
104 And if the universe is infinite, it becomes quite likely there is a place where we can witness 
such processes. 
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our observation of that universe. This entails a radically different way of 
thinking: it is fundamentally impossible to reduce the fish soup to its 
ingredients, since this negates the complex processes of change that went into 
its making, the many unknown unknowns that have contributed to its taste: 
the sweat under the armpits of the cook set on by his hangover, caused by his 
neighbour’s inferior pastis; the scent of roses surrounding the restaurant’s 
entrance; the lipstick traces on the teeth of one’s dinner partner; the panic of 
the fish when it was lifted out of its salty habitat in the sea; the cloud that 
briefly shadowed the sunlight when the waitress put the bowls on the table; 
the texture of the paper napkins under the cutlery; the proximity of the 
restaurant’s restrooms to one’s table; the potted mother-in-law’s tongues on 
the restaurant’s window sill, and so on. The question is one of epistemological 
expectation management as well as pragmatic blindness: can one map these 
unknown unknowns, or are the processes in which they influence the 
experience of tasting the bouillabaisse fundamentally unpredictable? This 
depends practically on which mode of knowledge generation we functionalise, 
and fundamentally on which ontology of the universe we adhere to: a 
distinction related to one’s aim and one’s belief systems. The practical 
consequence of ignoring unpredictability is that one remains blind to 
potentially relevant factors.  

Many, if not most, scientists are epistemological pragmatists, and adhere 
to the practical view: the idea that complexity can in theory be reduced to 
complicatedness. In other words, they hold the view that although it is 
practically more sensible to look at the infrastructural traits of complex 
systems, in principle they can be reduced to linear causal relations. Material 
determinism can be reconciled with complex systems theory. There are 
however reasons to draw such reconciliations into question. 

The behaviour of complex systems cannot be explained without a process 
thought perspective. In contrast to material determinism, process thinking 
begins from the notion that the unfolding of processes is more fundamental 
to our understanding of reality than the analysis into the elements from which 
they are made up. Process thinking does not isolate things outside of time, but 
considers them as co-constituting time as such. It therefore carries along an 
alternative view on the concept of time. Bergson’s philosophical vitalism does 
not propose an additional regulative force to explain the irreversibility of the 
arrow of time in organic life (as opposed to inorganic physical processes that 
appear to be reversible). With his vital impulse he rather proposes a 
description of self-organisation, by implementing concrete time (duration) as 
a factor. 

To be able to think nature in terms of processes scientists need to 
overcome the epistemological assumption that the universe consists of a 
collection of things. It is in this context that Bergson’s reversal of teleology 
makes sense. Material determinism still embraces the idea of a predictable end 
point of processes, even though the nature of such end points is no longer 
regarded as meaningful in any metaphysical sense. Complexity theory regards 
the ‘telos’ (goal) as the driver of change, at the beginning, rather than reasoning 
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back from an assumedly predetermined end state. This in contrast to radical 
teleology, or – in Bergson’s words – finalism, which postulates that any present 
state is completely determined by pre-given future states105. Complex systems 
are highly dependent on the ‘white noise’, the infinite multitude of contexts 
that nurtures creative processes from which organisation emerges. In material 
determinism, this ‘white noise’ is merely a disturbance of predefined processes. 
May broths combine oil and water, including the aforementioned 
bouillabaisse. But essentially, the two can only be combined in a kitchen that 
disguises their natural opposition: no clear broth can be derived from 
combining them. Do we take autopoiesis (Maturana & Varela 1991 [1979]), or 
selforganisation, seriously, or do we believe that all organisation can only 
emerge ‘from without’?  

Classical mechanics, or more broadly, classical physics defined the 
scientific worldview. Whilst physics has progressed far beyond the confines of 
classical mechanics, the classical framework is still quite dominant, especially 
in other domains than classical mechanics. At first glance, mechanics appears 
to inspire fields in which science is wed with engineering: molecular biology, 
nanotechnology, synthetic biology – including CRISPR-Cas. These disciplines 
build onto an analytic approach to science. They aim to understand certain 
aspects of life by first being able to break it apart into constituent parts, and 
then being able to recombine or recompose the structures involved. This 
engineering approach to life is often guided by metaphors related to machines 
(car engines, the chassis of a truck, Lego blocks, and, of course, the 
clockwork).  

The shift away from theoretical physics as master paradigm to the life 
sciences therefore seems to amount to a consolidation rather than a weakening 
of the mechanistic worldview. The ghost of classical mechanics apparently 
persists, and continues to haunt other fields: the modern neurosciences, 
neuropsychology, psychiatry but also sociology. Modern approaches in 
physics have failed to inspire other sciences to the degree that Newtonian 
classical mechanics once did (although the impact of alternative views such as 
thermodynamics or chaos theory hold a noticeable influence on other 
scientific domains as well). Early modern clock-works of Huygens and others 
have evolved into cybernetics, but the basic assumption remains grafted on 
classical mechanics. Whilst mechanics appears to be a successful approach, it 
also carries along blind spots, thus forming an obstacle in truly assessing the 
nature and impact of contemporary technoscience.  

The tendency to relapse into mechanicism is still present. From a 
Bergsonian perspective, we have failed to use the full potential of the 
achievements in the above fields, in their combination of engineering and 
science. We need to reassess their fundamental implications to understand and 
foster the ongoing revolution in the sciences.  

 
105 In a sense, Laplace’s demon merely illustrates a reversibility of teleology: past states 
determining the present and present states the future, whilst the infamous demon can also 
track back any past states on the basis of the present ones.  
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The life sciences affect evolutionary processes directly, through 
modification of life forms (e.g. genetically modified organisms) on the basis of 
the recently discovered molecular principles of life. The creative flow of 
evolution is no longer bound to Darwinian processes of mutation and 
recombination. But it seems that we only marginally possess authorship of this 
major shift in the evolution of organo-technical systems. Techno-evolution 
steers itself and we have only begun to understand the processes we are 
involved in, perhaps merely as vehicles. 

 
7.2 A philosophy of technology for the Anthropocene 
Bergson’s views on mechanics are intricately connected to his views on 
morality and the human condition. To set out the preconditions for a 
philosophy of technology for the present that can make use of Bergson’s 
insights in mechanics, I will discuss Bergson’s impact on the ideas of Pierre 
Teilhard de Chardin, in specific regarding the relation between mysticism and 
mechanics. I will then turn to the problematic nature of the human being as a 
being that is aware of its place, role and impact on the planet. I will turn to 
four different conceptualisations of the ‘outsider’s perspective’ on this place, 
role and impact, after which I will discuss two Bergson-inspired viewpoints 
on the interrelation between man and technology.  

Pierre Teilhard de Chardin was a Jesuit priest, philosopher and renowned 
palaeontologist whose ideas were strongly influenced by the philosophy of 
Bergson. In the 1970s, his works were received with enthusiasm by Catholics 
dissatisfied with the opposition between science and religion. But over the 
past three decades, his works have become somewhat neglected. Teilhard de 
Chardin considered technology as part of a broader, cosmic evolutionary 
tendency. He resisted teleological accounts of the world and a criticised 
mechanistic thought. He addressed the questions of the emergence of life 
emerged from abiotic matter, and the emergence of consciousness out of 
living nature. As such, he held an evolutionary perspective on the nature of 
technological systems. Teilhard de Chardin was specifically inspired by 
Bergson’s treatment of mysticism, the connection between technology, 
mysticism and global morality in specific.  

Bergson saw an intrinsic connection between technology, morality and 
mysticism. Technology, for Bergson, entailed a mystical aspect because it is 
through technology that we might rise above the confines of the material, and 
that our local closed societies might evolve to global open societies The global 
scope of human knowledge and information networks, as facilitated by 
technology, became a crucial theme for Teilhard de Chardin as well. Preluding 
Peter Sloterdijk’s ‘spherology’, he elaborated on the notion of the ‘noosphere’.  

The geosphere refers to the smouldering ball that constitutes our planet. 
The biosphere is the frail layer of life that emerged on its encrusted surface. It 
is the collective systems of living organisms on the surface of our planet. This 
notion was coined in 1875 by the geologist Eduard Seuss. He defined it as the 
place on the earth’s surface on which life dwells (Seuss 1875), in other words, 
the sum of all ecosystems that spans the globe, enveloping the inorganic 
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geosphere. The noosphere is the sphere of all thought, reflection and 
information that encapsulates the earth (Zwart 2021). The term is derived 
from the Greek term νοῦς, the mind, or the intellect. It is a term that was 
coined by Vladimir Vernadsky, adapted by Bergson’s successor Édouard Le 
Roy, and made more broadly known by Teilhard de Chardin. In the present, 
the noosphere can be identified with as the collective system or web of 
knowledge, politics, thinking and communication that including all knowledge 
on the internet.106 

The noosphere can be regarded as a modulation of the existing biosphere 
and as a product of creative evolution. The noosphere emerged as a 
consequence of an evolutionary increase in complexity and consciousness. For 
Teilhard de Chardin, the emergence of humanity coincides with the emergence 
of a noosphere. it emerges through the human, not so much as rational animal, 
but first and foremost as a technical animal. The mystical aspect of this 
modulation is that life can indeed emerge from nonlife, and consciousness 
from preconscious life, and both without ‘design’: in a sense, technology bred 
the human being, and not the other way around.  

Bergson notably inspired Teilhard de Chardin’s views through his 
biological account of the origin of technology. Rather than contrasting 
mechanics with evolution, Bergson considered mechanics to be an intrinsic 
aspect of life. As Teilhard de Chardin articulates it in La Vision du Passé (‘A 
Vision of the Past’, Teilhard de Chardin 1966 [1923]) and other writings, we 
are distinct from other animals due to our ability to create functions or 
instruments that are not embedded within our body. Birds both have wings as 
instruments for flight and are instruments of flight. Ants instrumentalise 
different functions within their species: soldier ants, queen ants, worker ants 
etc.. Humans have the ability to create such functions through extensions 
outside of their bodies. Thus, the nature of technology lies in our ability to 
externalise organs. This externalisation applies to functions of our body – 
walking (driving), digging (shovelling) or biting (cutting) – but also to our 
consciousness – recalling and speaking (writing), visualising (drawing) and so 
on. These externalised functions are not wholly dependent of our intentions.  

Teilhard de Chardin uses the term ‘cosmogenesis’ to refer to the process 
of increasing complexity, self-organisation and ultimately self-awareness of the 
cosmos: from inorganic structures, organic structures emerged. From these, 
life evolved. But the emergence of consciousness is of a different nature. 
Animals may be aware, may feel, but they do not know how they know or how 
they feel. With the emergence of hominids and ultimately Homo sapiens from 
the animal kingdom, life, as it were, turns towards itself. Evolution becomes 
aware of itself. But this awareness of life that it exists on this planet carries 
along a number of complications.  

 
106  To this we might add the term technosphere: the collective systems of manmade 
technological artefacts, including digital networks as they emerged from the last quarter of 
the twentieth century (from the Greek τέχνη; that what is made). 
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Below I will discuss several attempts to put our existence on planet earth 
from an outsider’s perspective. I will do so in relation to the Anthropocene. 
The first is from the works of Arthur Schopenhauer, the second from the 
works of Friedrich Nietzsche. The third from Hannah Arendt and the last one 
from the Dutch Astronaut Wubbo Ockels. It will become apparent that very 
different conclusions were derived from this imagined, and later manifest 
outsider’s perspective. I will use these to discuss the somewhat enigmatic end 
of Bergson’s The Two Sources of Morality and Religion with which I introduced 
part III of this study. 
 
Ever since the age of Enlightenment a belief in infinite economic progress 
became a guiding conviction. This is a result of industrial and large-scale use 
of fossil fuels. But over the course of the twentieth century, manipulation of 
human behaviour became a key strategy to boost the dominant economic 
dogma of ‘growth of growth’. Personal identity has become a key instrument: 
one can buy one’s personal self at IKEA, define oneself through one’s new 
car and trade one’s soul in signing the user agreement for public exposure on 
Facebook. Still, fringe ideologies such as ‘transhumanism’ dream up utopias 
of a bright and shiny high-tech future of overabundance and enhancement of 
the mind and body, and the mainstream assumption is that technological 
progress is firmly on course. The naive assumption is that we are right on track 
and business as usual can continue. But we face a decline rather than an 
increase in welfare, whilst the limits of our planet’s ecosystem– stability have 
been reached. 

In 2000, the Dutch Nobel Prize– winning atmospheric chemist Paul 
Crutzen (Crutzen and Stoermer 2000; Crutzen 2002) announced the birth of 
a new geological era, using the term ‘the Anthropocene’. The term thematises 
how mankind’s impact on the planet is resulting in dramatic global change at 
an accelerating pace. The impact of our presence on the planet will also remain 
visible in the far future. We find ourselves in an extreme geological crisis. In 
terms of extinction of animal species, this impact is comparable to that of a 
large meteor on the planet’s surface. The term is often criticised because it 
leads to a politicisation of the vocabulary and definitions of the geosciences 
(see a.o. Lewis and Maslin 2015a; Lewis and Maslin 2015b; Barry and Maslin 
2016). But rather than merely being a passive witness to a geological process, 
we ourselves appear to be the agent bringing it about. The technologies that 
we use allow us to transcend, in an Icarus-like fashion, natural evolution, and 
this transcendence, in its hubris, may have a similarly disastrous outcome.  

The term ‘Anthropocene’ literally means ‘man-new’ (see glossary). This 
‘new era of the human’ however is something that can only be thought from 
an external perspective. We are ‘on’ the planet. We are part of its ecosystem, 
and cannot easily create a representation of this world from an external 
perspective. Is this term, borrowed from the vocabulary of the geosciences, 
not again hubris? Do we not overestimate the centrality of Homo sapiens? After 
all, in seemingly infinite time and space, our evolutionary presence seems a bit 
insignificant. Furthermore, we can’t truly take such an outsider’s perspective 
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since we are always already experiencing, perceiving, reflecting and judging 
from within a human perspective. This holds consequences for how we frame 
our own existence It might therefore be useful to look into the difficulties 
associated with such outsider’s perspectives.  

Schopenhauer wrote at the beginning of book II of The World as Will and 
Representation:  

 
“In endless space, countless luminous spheres, round each of which some dozen smaller 
illuminated ones revolve, hot at the core and covered over with a hard, cold crust; on 
this crust a mouldy film has produced living and knowing beings: this is empirical truth, 
the real, the world. Yet for a being who thinks, it is a precarious position to stand on 
one of those numberless spheres freely floating in boundless space, without knowing 
whence or whither, and to be only one of innumerable similar beings that throng, press, 
and toil, restlessly and rapidly arising and passing away in beginningless and endless 
time.” (Schopenhauer 1958 [1818], p. 3).  

 
Schopenhauer put human existence in a galactic perspective: space is endless, 
time has beginning nor end. We are merely a mere by-product of the mouldy 
film that covers the cooled down crust of one of many globes: like ants on an 
ant heap, we are born, we work, we move around, we die. But unfortunately, 
unlike the ant, we are aware of the insignificant and transitory nature of our 
existence.  

In suit with this famously depressing Schopenhauerian paragraph, 
Nietzsche, in his On Truth and Lie in the Nonmoral Sense wrote a more cynical 
sketch of our limited existence:  

 
“Once upon a time, in some out of the way corner of that universe which is dispersed 
into numberless twinkling solar systems, there was a star upon which clever beasts 
invented knowing. That was the most arrogant and mendacious minute of world history, 
but nevertheless only a minute. After nature had drawn a few breaths, the star cooled 
and solidified, and the clever beasts had to die. The time had come too, for although 
they boasted how much they had understood, in the end they discovered to their great 
annoyance that they had understood everything falsely. They died, and in dying cursed 
truth. Such was the nature of these desperate beasts who invented knowing.” (Nietzsche 
1999 [1873], p. 79). 
 

We are in Nietzsche’s words, a being that, although it has the ability for 
knowledge, will hardly impact the order of the universe. Nietzsche’s 
description of the invention of knowing reveals a misanthropic assessment of 
the emergence of humankind: our very existence is hubris, a boastful challenge 
to the gods. But, time is endless, and we will only be here ‘for a minute’, and 
then we have to die. the slow processes of the universe have a much more 
enduring influence than the petty pursuits that we naively believe to be central 
to the whole of creation.  

Nietzsche referred to human existence as: we are, in his view ‘das noch 
nicht festgestellte Tier’ – the animal that has not yet been fixated by its nature. 
This notion of the human being reveals an important perspective on 
evolution: evolution as fixation. Pragmatist philosophers such as Charles 
Sanders Peirce and William James considered evolution as a process of 
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fixation of species and their traits. Nietzsche’s notion that we are not fixated 
yet carries along a view on the human being as a mere transitory moment in 
an evolutionary process. Our nature is something continuously postponed. 
This postponed nature, this indeterminacy is categorical, and Nietzsche 
sketches the indeterminacy of man as a disorder. This Nietzschean notion of 
human indeterminacy as our basic flaw would later inspire philosophers such 
as Jacques Derrida and Bernard Stiegler, using the French term ‘faute 
d’origine’ – calling into mind both the idea of a design flaw and original sin 
but then without designer or moral reproach. We do not act wrongly because 
of any lack of responsibility. Rather, our acts are already contaminated because 
our naturally given deficit. We are born without the properties to be ‘at home’ 
in nature. This carries along a need to act consciously, and thus responsibly, 
because we are defined by the other, rather than ourselves.  

Map makers and globe makers already imagined planet earth from an outer 
perspective. But ‘sophonauts’ like Schopenhauer and Nietzsche did so from a 
philosophical perspective, an attempt to a God’s eye view. Their imagined 
perspective was however not matched by direct human experience until Yuri 
Gagarin was sent to outer space. In in the prologue to The Human Condition 
(1957), Hannah Arendt describes the impact of first orbital flight of an 
artificial satellite on our human self-awareness:  

 
“In 1957, an earth-born object made by man was launched into the universe, where for 
some weeks it circled the earth according to the same laws of gravitation that swing and 
keep in motion the celestial bodies—the sun, the moon, and the stars. To be sure, the 
man-made satellite was no moon or star, no heavenly body which could follow its circling 
path for a time span that to us mortals, bound by earthly time, lasts from eternity to 
eternity. Yet, for a time it managed to stay in the skies; it dwelt and moved in the 
proximity of the heavenly bodies as though it had been admitted tentatively to their 
sublime company. 

This event, second in importance to no other, not even to the splitting of the atom, 
would have been greeted with unmitigated joy if it had not been for the uncomfortable 
military and political circumstances attending it. But, curiously enough, this joy was not 
triumphal; it was not pride or awe at the tremendousness of human power and mastery 
which rilled the hearts of men, who now, when they looked up from the earth toward 
the skies, could behold there a thing of their own making. The immediate reaction, 
expressed on the spur of the moment, was relief about the first "step toward escape from 
men's imprisonment to the earth." And this strange statement, far from being the 
accidental slip of some American reporter, unwittingly echoed the extraordinary line 
which, more than twenty years ago, had been carved on the funeral obelisk for one of 
Russia's great scientists: "Mankind will not remain bound to the earth forever." (Arendt 
1998 [1958]), p. 1).  
 

In 1957, the Soviet Union launched the Sputnik 1, ushering in the Space Age. 
As Arendt writes, the space race between the Soviet Union and the United 
States was for a large part driven by the need to demonstrate of military 
superiority. But in spite of this, the ‘escape from earth’ appealed to the 
imagination throughout the world. Obviously, space travel still does. But the 
idea that we might one day be able to escape the ‘confines’ of the geosphere 
and colonise space has waned and made place for realism.  
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The actual experience of being in space revealed for many astronauts 
something different. Finding oneself in zero gravity, in an isolated, steel 
encapsulated bubble of the biosphere confronts oneself with the enormity of 
the universe, and the fragility of our existence. Gagarin and those that would 
follow would tell of the dramatic impact that an external view on the world 
had on them. This impact, also referred to as the ‘overview effect’, is the 
almost religious experience that accompanies the awareness of the fragility of 
the earth’s atmosphere in the light of the vast, life-less space of the universe 
surrounding us (White 1987). The overview effect might be described as a 
sublime experience, and as such it is beyond both wonder and terror. Their 
fathomless experience is guided by a deeply felt sense of care for the 
vulnerability of our refractory planet.  

In his last speech, recorded from his hospital bed one day before 
succumbing to a cancer of the kidneys, Wubbo Ockels phrased this experience 
as a warning to humanity. I quote it in full below: 

 
“We need some luck. Some other spacecraft. Something. Because what we have now is 
going to be finished. As an astronaut you feel excluded to a particular group of people. 
Those are the people which have the majority, they are you. Unaware of the danger in 
which we live. But now suppose I’m going to change all of you. Suppose I can transfer 
the experience which I have to you. Then you would go out and see the earth and YOU 
would see the blue sky, not the blue sky which you see when you're outside... In space 
you see that you’re the only one. You’re the only planet. You have no spare. And so you 
have to take care, of this one and only planet. Our earth has cancer. I have cancer too. 
And most people with cancer, they die. Well in fact, everybody will die. But there are 
enough people to continuously survive mankind on the earth. We need to conserve our 
own planet. And you, when you have the spirit and the insight and the attitude of an 
astronaut, you start to love the earth in a way other people can’t. And if you really love 
something, you don’t want to lose it. You know, my wife, she doesn’t want to lose me. 
She wants to do everything so I get to stay alive. That’s the love and attitude which 
humankind should feel towards the earth. We do not have fifty percent of our roofs 
covered with solar. We do not have more than half of our cars electric. We certainly do 
not have a production in which there is a reasonable amount of materials recycled. We 
don’t have any of these things. And then the question comes: “okay, well, what’s wrong?” 
Well what’s wrong is the mindset... I’m sure but I can’t claim it., but when I heard on 18 
April 2013 that I had a very bad cancer – damned kidney cancer, that also changed into 
a sarcomatoide, which means that it slipped through all kinds of things – my beautiful 
doctor said: “You have a fair amount of time”. And of course each time I asked him: 
“What does ‘fair’ mean?” And then he was not very accurate, but he said: “Well, months, 
maybe a year.” I got over a year. And a good year. Because I believe there’s a good future. 
And I believe you can do things with the power, with the mind power. We. We, people. 
Coming from the same molecules out of one bloody strong star which bursted out. We, 
who have developed over billions of years: life. Life is made by us. We, humanity, are so 
strong that we can save the earth. But we also can destroy it. Even a small thing, does 
something.” (Ockels 2014).  
 

Most of us belong to Ockels’s ‘particular group of people’ that didn’t travel 
into space, those that remain in the luxury of not having had such a direct 
perception of the vulnerable condition of our planet. We hardly realise the 
fragility of our planet’s living surface in the vastness of space and the absolute 
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exceptionality of our existence on its surface. We know, rationally, but we do 
not fully perceive or intuit what is at stake. This hampers our readiness to act. 
Our open-ended nature as labouring creatures, with an intrinsic relation to the 
technological artefacts we create, is both blessing and curse. Technology is 
both the origin of our problematic influence on the planet and our potential 
redemption from this influence.  

As Nietzsche’s Zarathustra phrased it: “The earth has a skin and that skin 
has diseases; one of its diseases is called man.” (Nietzsche 1885–1892 [1968]). 
The planet is ill, and we, in our persistent nature to remain human, are the 
cause of the illness. Gaia’s skin disease has now looked at itself: the impact of 
humankind on the planet is becoming visible from outer space.  

The first-hand experience of planet earth from the outside reveals it, 
similar to Schopenhauer, as merely a tiny sphere, covered with a thin 
atmosphere that hosts all known life. But in contrast with Schopenhauer or 
Nietzsche, the experience of the overview effect does not lead to a conclusion 
of the insignificance of humankind It rather leads to a deep sense of 
connection to humanity. We need to take heed of Ockels’s last words.  
 
In the last lines of The Two Sources of Morality and Religion (quoted at the 
introduction of this section III (Bergson 1977 [1932], p. 317)) Bergson 
described mankind as suffering from its own progress – maybe rather the 
expansion, begging the question whether we merely want to ‘live’, or put in 
the extra effort to transcend our automated forms of existence.  

We have a chance to relieve ourselves of the usual mechanisms of fate. As 
Ockels stated, this needs a different set of mind: one in which we are not led 
by some kind of predetermined technoevolutionary path. First, we need to 
accept that the desire to exist necessitates change. Second, we need to accept 
that doing so will rob us from the illusion that we lie comfortably in a design 
outside of our own. Yes, the Anthropocene holds an antrocopocentric 
premise, but unfortunately, this premise, for all purposes, is justified.  

Many issues the world is confronted with can only be addressed through 
international coordination: waste management, climate change, loss of 
biodiversity, ecosystemic change, global poverty and political instability are all 
interconnected in kaleidoscopically complex ways. It is only through an open 
and dialogical approach, involving our various value systems, moral beliefs and 
societal differences, that we can tackle the problems that we are confronted 
with on a global scale. But this is not achieved easily: we cannot just depart 
from a universal ethics, and then ‘correct’ what is wrong. We are bound by 
material conditions, cultural habituations and social as well as political systemic 
conventions. Dismissing these limitations is naive with regard to the complex 
interrelations between humans, technology and environment. It is also blind 
to the differences that typify the technological condition of human beings.  
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7.3 From matter to mobilisation 
Humanity will need to make changes. In Bergson’s view we can only rise 
above ‘earthly things’ if we use these earthly things to wedge our efforts to 
self-transcend: only in relation to these earthly things, in relation to matter can 
we escape from matter. We need the material for the necessary leverage. Thus, 
in Bergson’s view, the mystical is closely intertwined with the mechanical 
(Bergson 1977 [1932], p. 267). Standardised design and production seem to be 
the key dominating factor in contemporary technology. The average car 
engine of the 21st century cannot be tinkered with: its elements are prefab, to 
be replaced rather than repaired if broken. The signature of the maker is no 
longer visible, it is hidden behind an endless series of design and production 
phases. What is ‘under the hood’ can no longer be made transparent, and the 
aesthetics of its design has become hidden from the user. As such, modern 
technologies appear to us as ‘dead’. The only personal signature we are left 
with in mass production, is for example the ‘Monday car’: cars produced on 
Mondays are notoriously sloppy. But the human signature is still visible in the 
larger scale.  

Technology has always been the product of an organic wedding between 
man and tool, intellect and intuition, thought and gesture: the distance 
between the wheels of the space shuttle have essentially been based on the 
distance between the wheels of Roman carts and coaches: and these were 
again based on the width needed for two people sitting next to each other. We 
still measure the power of an engine in relation to the power a horse provides 
us with. On average, we still spend the same amount of time to travel between 
home and work: it’s just that our radius has expanded. As such, 
standardisation is, to quote a Dutch proverb, as old as the road to Rome. 
Modern technologies have increasingly focused on replacement instead of 
repair. Craft has become an invisible aspect of technology. If we aspire to get 
a grasp on the nature of innovation, we will need to understand the intricate 
relationships between our nature, and the nature of technology. Two thinkers 
took Bergsonian thought at heart in their philosophical ponderings on 
technology: George Canguilhem and Gibert Simondon. I will elucidate the 
relevance of their viewpoints in this section, to show how any mobilisation of 
the subject matter of this study might be guided.  

George Canguilhem, now mostly remembered as a philosopher of 
medicine, discussed the value of Bergsonian philosophy specifically in relation 
to the treatment of technological artefacts as organs. His sketch of relation 
between organics and mechanics spurred new possibilities to think the nature 
of technology from the perspective of the philosophy of biology, and to 
rethink the interrelation between humans, technology and nature on that basis. 
Essentially, Canguilhem described the organological move implicit in 
Bergson’s philosophy as a reversal of the Cartesian tendency to think nature 
in terms of mechanics: for Bergson, mechanics, machines and technological 
artefacts need to be understood in terms of the organism, in terms of 
evolution. Canguilhem’s philosophy is an explicit elaboration of this point, 
reversing “the priority of machine over organism in mechanism” (Canguilhem 
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2008), p. 91). Rather than understanding life through the metaphor of the 
machine, we should understand the machine in terms of life.  

The basic view Bergson takes on mechanicism derives from the works of 
Ernst Kapp (2018 [1877]), who was one of the first philosopher to consider 
technological artefacts as extensions of our organs. Indeed, a general tendency 
of the life sciences is to understand the organism on the basis of the model of 
the automaton (Wong 2014): understanding life on the basis of the machine 
model, evolution and metabolism on the basis of a clockwork mechanism, and 
even the neurological functioning of the brain is described in mechanistic 
terms. Bergson turns this around.  

In “Note on the situation of biological philosophy in France” (1947), 
Canguilhem stresses the value of Bergson’s philosophy because it aims: “to 
understand the true relationship of organism and mechanism, to develop a 
biological philosophy of machinism, to conceive machines as the organs of 
life, and to lay down the base of a general organology.” (quoted from Wong 
2014). In this sense, machines should be understood, according to 
Canguilhem, as an exponent of our organic systems. Canguilhem terms this 
Bergsonian approach a general organology, on the basis of the following 
fragment: 

 
“If our organs [our limbs, our intestines, our brain] are natural instruments, then our 
instruments must be considered as artificial organs. Machines which run on oil or 
coal have imparted to our organism an extension so vast, have endowed it with a 
power so mighty, so out of proportion to the size and strength of that organism, 
that surely none of all this was foreseen in this structural plan of our species. Now, 
in this body, distended out of all proportion, the soul remains what it was, too small 
to fill it, too weak to guide it. Hence the gap between the two. Hence the tremendous 
social, political and international problems which are just so many definitions of this 
gap, and which provoke so many chaotic and ineffectual efforts to fill it. What we 
need are new reserves of potential energy – moral energy this time” (Bergson 1977 
[1932], pp. 309-310). 

 
Canguilhem’s reversed perspective entails a study of machines as organic 
entities, as prosthetic extensions. If we follow the idea of organology, and 
consider our organs – our arms, legs, teeth, bowels, eyes, and ears – as naturally 
evolved instruments, we may reversely consider our instruments as artificial 
organs. Lacking sharp predatory teeth, we use knives and forks, lacking speed 
we use trains, cars, airplanes. Lacking a bullet proof immune system, we use 
vaccines. And lacking fruits and prey with sufficient food, we use breeding, 
and ultimately genetic engineering.  

Bergson gives a biological explanation of ‘the genesis of technology’ 
(Wong 2014) in which mechanical invention is interpreted as a biological 
function that is part of evolutionary processes. Bergson does not pit 
mechanics against the ‘natural’ human state, but considers it as an inherent 
part of human evolution. In this respect, matter can form both an obstacle to 
freedom and a precondition to overcome our natural limitations (Bergson 
1977 [1932], p. 94). As Canguilhem phrases it, Bergson’s philosophy aimed “to 
understand the true relationship of organism and mechanism, to develop a 
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biological philosophy of machinism, to conceive machines as the organs of 
life, and to lay down the base of a general organology.” (Canguilhem 1947; 
Wong 2014). 

We are increasingly transformed by the technological systems we develop, 
and our lives, our societal institutions, our communications and our ways of 
identifying with the world are increasingly incorporated in such systems. Our 
connection to each other evolves into hyperconnectivity: we develop and 
display our identities more online than in real life, more in interaction with 
machines and devices, as well as mediated through so-called ‘machine-to-
machine communication’ than in direct, unmediated interaction with our 
fellow humans and social and natural environments. Our social relations (as 
well as our relations to ourselves) are increasingly digitalised (Facebook, email, 
WhatsApp). Also, the boundaries between the natural and the digital and 
between the individual and the collective have become vague, and even our 
sensory perception of the world has become increasingly technologically 
mediated. These digital prostheses for our social lives hold a positive potential, 
but they are at current overly framed in terms of the market. As a result, they 
indeed follow the dictum of Bergson that our technologically and digitally 
extended bodies have become distorted out of proportion, and too large to fit 
our souls. At the same time, digitisation also offers positive potential for our 
relation to biology.  

Contemporary biosciences combine a dialogue between the molecular life 
sciences and engineering. In view of this, evolution has become intertwined 
with technology. But rather than subverting nature to culture, or evolution to 
mechanics, the artefacts that science produces are increasingly demonstrating 
evolutionary tendencies in themselves, albeit evolution of a higher aggregation 
level, which is no longer bound by the restrictions of natural variation through 
mutation and recombination in the chromosomal structures of living 
organisms. Similarly, there have been revolutionary developments in 
neuroscience, in digitalisation and informatics, in the development of 
nanotechnology etc. which from Bergson’s perspective can be seen as creative 
evolution.  

Canguilhem adheres to the philosophical conviction that our mechanistic 
systems and their roles and representations should not be set apart from life. 
In his view, they form an integral part of living systems. Mechanics and 
machines are modalities of the organic world (Wong 2014), rather than being 
separate from them. But the systems we created to carry our societies appear 
to have become destructive and entropic, rather than negentropic or self-
organising.  

The role of intelligence is to fabricate such external organs and guide the 
actions of our bodies to the bodies and objects in our environment. Science 
has greatly extended our technological potential for extension. Moreover, one 
could argue that even its direction seems to change. Whereas traditional 
technology is aimed at strengthening our control of the external world, new 
technologies are now entering our own bodies and brains, for instance in the 
context of neuro– enhancement, thus opening up a new chapter in the creative 
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evolution of technology (Zwart 2017). As such, the gap between the limited 
capacities of our psyche and increasing powers of our organo-technically 
extended bodies has grown immensely during the past century. This demands 
a maturation of our species.  
 
In spite of the critique Gaston Bachelard defined on Bergson’s notion of 
duration (Bachelard 1986 [1938]), also see chapter 3), he did integrate an 
important notion from his philosophy. Bergson refers to the evolution of 
technologies as fostering ‘individuation’. Bachelard would further develop this 
notion, building on Carl Gustav Jung’s theory of the development of 
consciousness and psychological maturity. The concept of individuation was 
adopted from Carl Gustav Jung and refers to the process of becoming a 
complete individual, someone who managed to address the tensions between 
various dimensions of his or her personality, which are initially experienced as 
diverging. Bachelard frames individuation in relation to the emergence of 
modern technosciences. It is this concept that plays a key role in the ideas of 
another philosopher of technology who emerged in the slipstream of 
Bergson’s philosophy: Gilbert Simondon (1924–1989).  

Simondon was a French philosopher of technology. He was a pupil of 
Canguilhem. Simondon’s work inspired both philosophers of his own 
generation and of the generation after him. His theory of individuation 
influenced Gilles Deleuze, Bruno Latour and Bernard Stiegler. Simondon 
picked up Bergson’s notions of becoming, emergence and creative evolution. 
He did so in the context of cybernetics as well as chaos theory and complex 
systems theory. His philosophy encompasses an understanding of processes 
of individuation as an alternative to an ontology of things.  

The concept of individuation, already mentioned in relation to Bachelard’s 
works as psychological maturation, literally means ‘undividedness’: 
individuation an actualisation of energy. The notion is relevant in physics (for 
example with regard to turbulence theory or quantum field theory), in 
chemistry (the study of liquids and aperiodic crystals), in psychology (new 
converging approaches to perception, affection and the unconscious), in 
mathematics (chaos theory and self-organisation) and in biology. In the latter 
field, research is now revealing how individuation emerged in the past via the 
incorporation of mitochondria in cells and of foreign or viral DNA is the 
genomes of plants and animals. This process of individuation can also be 
discerned in the history of languages and the history of science where, after 
periods of separation and differentiation (into branches, disciplines, schools, 
dialectics, etc.) we now appear to witness the first steps towards a process of 
convergence into a global language.  

Avoiding teleology, Simondon held that the individual should be 
considered as a side phenomenon of individuation rather than a final cause of 
such a process. Like the emergence of languages and dialects, the complex 
processes of differentiation and convergence in the sciences can be regarded 
as life forms. In this sense individuation means a move away from the non-
identical. After all, the pre-individual is still identical with all else. It has not 
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discerned itself yet, it is not discrete, and not identical to itself. The process of 
individuation is a strongly relational process for Simondon. Here, Matt 
Bluemink (2020) relates Simondon’s views to those expressed by Kierkegaard 
in the first sentences of The Sickness unto Death about the Self. Kierkegaard 
stated that the self should be regarded as “a relation that relates itself to itself 
or is the relation’s relating itself to itself in the relation.”. In that regard “[t]he 
self is not the relation but the relation's relating to itself. A human being is a 
synthesis of the infinite and the finite, of the temporal and the eternal, of 
freedom and necessity.” (Kierkegaard, 2004, p. 13). Both life and technology 
follow this tendency to self-becoming, and they cannot be understood without 
understanding this tendency.  

Simondon was critical of Bergson’s allusion to spirit, mysticism and 
intuition as privileged over intelligence, technology and matter. Bergson 
conceived of the relation between intelligence, matter and mechanics as a 
relationship in which intelligence imposes itself on matter by creating 
technological artefacts as, in Chabot’s words, “a game played with modelling 
clay or Lego bricks” (Chabot 2013, p. 149). As such, one might understand 
matter as both a vehicle and an obstacle for the materialisation of intelligence 
(Bergson 1977 [1932], p. 94). This becomes quite manifest in the metaphors 
used in fields of bioengineering such as germline modification and synthetic 
biology can hardly go unnoticed, for indeed, Lego bricks are used as the 
explanatory device par excellence in this field.  

The process of individuation, through which everything is formed, is not 
governed by form. By this, Simondon meant to avoid a certain premise of 
Aristotle’s hylomorphism: in this tradition, matter is regarded as inert and 
passive, while form actively intervenes to shape matter. Simondon regards this 
as overly ‘technological’ in nature; it regards the relation between form and 
matter as the relation between maker and creation. For Simondon, we do not 
have an instrumental relation to machines; we rather live in community with 
them. We aren’t slave to the machine, and the machine isn’t mere instrument 
to us. Individuation rather occurs through a process of differentiation rather 
than through the imposition of form (design) on matter. (Simondon 2006 
[1958]). Technologies and the human being are part of one and the same 
organism.  

In L'individuation à la lumière des notions de forme et d'information, (2005 [1958]) 
Gilbert Simondon focused specifically on this process of individuation with 
regard to technoscience. For Simondon, the individual is an effect of 
individuation rather than a cause of this phenomenon. It is an ever– 
incomplete process, and this also goes for the formation of the scientist. 
Intellectual growth cannot be captured in fixed categories. In this regard, 
Simondon adheres to the old adage that I discussed in the second chapter of 
this book: individuum est ineffabile. The individual cannot be known. Our rational 
intellect can merely grasp categories, clusters, taxons, general tendencies etc. 
while individuality is fluid. Movement and evolution should be regarded in 
terms of convergence and divergence: discreteness is merely a moment in time, 
and so is wholeness. 
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A problem diagnosed by Bergson was that we do not sufficiently realise 
the mystical nature of our relation to mechanics: we are not aware of it and 
we do not make it manifest. As a result, industry created comfort for the few 
rather than liberation for the masses. Even though times have changed, and 
even though such comfort is now ‘enjoyed’ by the masses, such enjoyment 
often proves to be addictive or disruptive rather than liberating: the current 
technical and industrial complex needs to be rekindled with a deeper 
understanding of the intrinsic relation between humans and the technologies 
through which they are embodied – in the literal, organological meaning of 
the word. To ignore this call would only lead to a deepening of the current 
global crisis we came to term as the Anthropocene.  

The term Anthropocene itself calls into mind an apocalyptic sense of 
urgency. Geologically speaking, the definition of a breach between two epochs 
is based on large-scale global transitions that involve climate change, 
extinction etc.. Renewal in geology is a slow process, not noticeable in media 
res, except for specific periods of revolution. We find ourselves in such a 
breach, but now, we ourselves appear to be the agent, rather than a mere 
witness of this change. Most of our machine parks are still fed with fossilised 
fuels, accumulated over huge expanses of time and in a sense, material 
concretisations of lived time. Their use has enabled a conversion into 
(loco)motion, vast production and distribution that may have seemed a 
blessing at first, in terms of the resulting material successes. But why term our 
relation to technology as ‘mystical’ in the first place?  

Perhaps, a slight detour to the works of William James, Bergson’s lifelong 
friend and correspondent, can prove enlightening: James’s The Varieties of 
Religious Experience, deserves more attention than I can give here. One should 
read it, and The Two Sources of Morality and Religion in sync. But for all intents 
and purposes in this chapter, I will only use his approach to mysticism to shed 
some light on what might be done with the notion of technology as mystic.  

In his view, a mystical state of consciousness holds four characteristics: 
ineffability, noesis, transiency and passivity (James, 2002 [1907], p. 375). In 
terms of ineffability, a mystical experience can only be experienced directly to 
be fully understood. Attempts to express it verbally are like attempts to explain 
the colour blue to a colour blind person. However, in terms of noesis, a 
mystical experience is not merely a sensory experience: the experience relates 
to knowledge and insight as much as to sensory experience. Something is 
revealed to us that, although not effable, is a form of knowledge. James further 
categorises mystical experience as a momentary thing. It flashes up in an 
instant. It might recur and deepens inner life, but it cannot be retained. Then 
James also acknowledges the passive nature of mystical states of being: they 
cannot be willed, they cannot be grasped. Rather, one is grasped by them, and 
one experiences being taken up by something larger.  

We usually only use the term mysticism to designate a specific kind of 
experience. After all, the above picture describes a rather passive agent, a 
subject to whom something is revealed, rather than agency. But for Bergson, 
mysticism should lead to change. Benjamin’s critique that Bergon’s philosophy 
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lacked an explicit ethics and q political agenda – in the true sense of the word: 
that which needs to be enacted echoed a more general sentiment over his 
works during the 1920s, but it came to be addressed in the Two Sources.  

For Bergson, mechanicism started out as spiritual and mystic. The main 
reason for this was that in our intrinsic relation to the things we made from 
matter – in that interconnection of matter and life – we realised a 
spiritualisation of the masses, freeing humankind from material labour and 
opening up new worlds of intellectual labour: because we were able to build 
tools and instruments, we were able to liberate ourselves from the confines of 
the material world, whilst these tools and instruments themselves are part of 
that material world. So in spite of their material nature, tools and instruments 
serve as organs to free us from the confines of the material world. Yet, because 
we were insufficiently aware of this spiritual dimension, the de-materialising 
impact of mechanics became “distended out of all proportion” (Bergson 1977 
[1932], p. 268). It is specifically in mass production and mass consumption, as 
spurred by the industrial revolution, that we lost touch with the spiritualising 
aspect of mechanics.  

Under the influence of industry, and the deployment of fossilised 
resources, our environment, our ecosystem, has become a technotopia. In 
Bergson’s view, as quoted earlier in relation to Canguilhem, our extended 
bodies have grown too large to fit our souls, and our souls are much too weak 
to guide the mechanical complement to evolution (Bergson 1977 [1932], p. 
309). This gap between our extended organs and our limited mental and moral 
capacities did not diminish since Bergson’s time, and continue to lead to 
enormous international political and socioeconomic issues.  

Where most animals are restricted by their species-specific physique as it 
evolved, some are able to use objects in their environment in such a way that 
they form extended organs. Beavers build dams that change the waterscape 
surrounding their burrows, which is functional for their survival, as well as for 
a host of other species (fish, bears, birds etc.). Some crows, a very intelligent 
bird species, now know when the traffic lights at a crossing turn on and off, 
and use them to safely place walnuts on the street surface, so that the wheels 
of the cars passing by can crack the hard shells, whilst they will pick up the 
soft interior pieces only when the light turns red again. But no species has 
evolved to use and modify objects from nature to such a creative manner as 
we do. In human technological history, a vital impulse fostering creative 
evolution clearly seems at work. 

New technologies intervene in the basic nature of life, opening up a new 
chapter in the creative evolution of technology (Zwart 2017). In this regard 
some might speak of a targeted evolution, beyond the confines of Darwinian 
variation and selection. But to many engineers, it is basically a combination of 
innovation and serendipity: a form of accelerating evolution. In other words, 
the more or less spontaneous evolution of technology appears to be even more 
efficient and innovative than targeted and pre– planned evolution can be. It is 
the unexpected, the unplanned which generates more results than types of 
research based on blueprints for the future. Again, to understand technology 
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from a Bergsonian perspective, we should not see it as a pre-planned 
application of mechanical reason, but rather as a process of creative evolution. 

Duration and élan vital manifest in all living systems, and this goes for the 
systems of knowledge as much as for the growth of crystals or the behaviour 
of subatomic particles. But they can also be seen in the evolution of galaxies, 
the emergence of technological systems and the role of creativity in the arts. 
The difference between creative evolution in stellar constellation, life forms 
and technology is predominantly connected with the level of aggregation, the 
level of complexity. The emergence of new technologies is as much 
characterised by creative evolutionary processes as the emergence of new life 
forms as studied by biology. 

Bergson distinguishes between material and spiritual energy. Spiritual 
energy emerged in the course of evolution as consciousness and self-
consciousness. The modern sciences predominantly focus on energy of a 
physical (material) nature, although research priorities have gradually shifted 
from geometry to physics to chemistry and ultimately to biology (Bergson 
1977 [1932], p. 313). The sciences managed to drill into fossil resources, 
organic and biological in origin, that had been stashed in the earth’s crust for 
millions of years. In the form of coal, oil and gas, these energies were unlocked 
and suddenly were at our disposal. The availability of such vast amounts of 
energy is without precedent in history. From the late eighteenth century 
onwards, their application in transportation and production radically 
transformed our life world. Bergson believed that the discrepancy between the 
attention spent on material energy and the attention spent on spiritual energy 
led to a problematic situation. Infinite growth became a key principle for our 
modern industrial societies, but our capacity for critical reflection was 
neglected. As a result, the utilisation of fossil energy became exponentially 
expansive, while our ability to steer its direction did not keep pace. We see the 
neglect of spiritual nature also in the inherent tendency in modern science to 
explain the world in spatial terms and this also applies to the scientific 
understanding of the human mind, which is reduced to interactions between 
neurons, while the spiritual dimension is excluded from the vocabulary of 
science. Here, Bergson again insists on a temporal account of spiritual energy 
(Bergson 1977 [1932], pp. 313–314). Our brains are not to be regarded merely 
as organs that create mental images and store them away. Rather, human 
consciousness is a temporal phenomenon, a consciousness of past, present 
and future: it means being– in– time. The complex relationship between 
organism and consciousness, between body and spirit, is not fully captured 
science. This would require the elaboration of a comprehensive metaphysics 
(Bergson 1977 [1932], p. 316). 
 
Schopenhauer’s fragment at the beginning of section 7.2 reveals an – at the 
time only imagined – alternative, external perspective on our environment: 
rather than being at home in our natural environment, it alludes to the 
indifference of the universe towards the vulnerability of our planet, and the 
living systems that emerged on its surface. At the same time, it created the 
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possibility of regarding all living things on the earth’s surface as one complex 
system. The same is possible for the complex of all knowledge and 
information, and the complex of all technology. 

In his covert and sometimes overt embrace of dualism, Bergson 
recognised that invention is what elevates us above the predetermined lot of 
materialism, through matter. Here, Bergson revealed anew that he committed 
to a form of dualism: matter and spirit as two distinct yet interrelated 
categories: spirit emerges from matter, but only under specific conditions.  

According to Bergson we should see ourselves as ‘Homo faber’ rather than 
as ‘Homo sapiens’; the labouring human 
rather than the wise human. And as such our 
existence is determined by our ability to 
invent technologies. At present, it often 
seems that individuals can hardly take a 
more than symbolic role in the global 
gambit that innovation has created 
regarding pollution, overpopulation, 
unequal distribution of wealth, knowledge 
and technology, protection of nature and 
biodiversity, exhaustion of natural resources 
and the limitations of planet earth. At the 
same time, we can no longer permit 
ourselves to believe that we are a 
comfortable part of nature. Our global 
impact calls for a completely new 
understanding of responsibility. 

Bergson’s (in Creative Evolution:1911 
[1907]) formulation of ‘Homo faber’ runs 
counter to traditional understanding of 
humans as thinking, knowing creatures. All social phenomena are part of the 
noosphere which is constituted by the interactions of humans with social 
phenomena. They include legal, educational, religious, research, industrial and 
technological systems. In this sense, the noosphere is an extension of the 
biosphere. As such, “social phenomena are the culmination of and not the 
attenuation of the biological phenomenon.” (Teilhard de Chardin (1966 
[1923]), pp. 71, 230 and 261]. 

Science and technology should be viewed as a natural aspect of the human 
lifeform rather than as an artificial attribute. And in this context, it is technicity 
rather than knowledge that typifies mankind. The aspects of labour and 
technical skills are intimately related to our being-in-the-world. The shift in 
the life sciences, from a vocabulary of discovery to a vocabulary of invention, 
holds an unexpected side effect. It shifts the distinction between 
epistemological subject and object: whilst homo sapiens might be interpreted 
as merely a side-branch of the Hominoids, it is at the same time different from 
all other species because it has evolved the ability to create its own functions 
outside of the body: bow and sling (arm), knife and arrow (teeth), shovel 

Image 9: Willie Cole, Thinker.  
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(hand), hammer (fist), house (hole), sewerage (bowels), car (legs), roads (soles), 
telephone (voice and ears), computer (brain), power grid (nerves) etc. This 
puts humanity in a fundamentally different category from other species, in 
spite of genetic or phenotypic semblances (Teilhard de Chardin 1966 [1923]). 
We have now arrived at a point in history where our technological abilities not 
only create prosthetic organs outside of our bodies, but inside the body itself. 
Although artificial teeth have been around since the Etruscans (who fashioned 
them from human and animal teeth) true changes to the human physique and 
genetic traits were not within our grasp until recently. And although our brains 
have coevolved with the emergence of technology itself (a paleontological 
phenomenon one might lucidly dub ‘the lithogenesis of mankind’107), direct 
technological interventions in human nature were not possible until the advent 
of modern genomics and modern biotechnology. 

It is the degree of complexity that creates a difference between the three 
layers of the abiotic, the living organic and the mechanico-technical. The 
abiotic world already displays emergent properties in the process of 
(self)organisation, although much less complex and creative, and therefore, to 
Bergson’s mind, it is not ‘living’ in the true sense of the word. The step towards 
the organic world signifies a higher level of organisational development. As a 
next step, the advent of humankind signifies a similar higher-order 
organisational process, comparable to the distinction between inorganic and 
organic, living and non-living matter. Where Darwin’s theory of evolution 
applies to the organic world of plant and animal life, the human is a being that 
relies on the exploitation of technology. Technology goes beyond the 
constraints of ‘natural’ evolution, for instance in terms of directedness and 
pace, although ultimately it is based on the same dynamics as natural evolution. 
Human creativity, as expressed in our intimate relation to technique and 
technology, thus demonstrates the same creative evolutionary principles as 
biology as such. 

Any view on technology needs to encompass a view on the synergies 
between human awareness, technology and nature: it needs to explore the 
nature of this synergy. Without the capacity of self-reflexive normative agency, 
we would find ourselves on that ship of fools. Our world would be reduced 
to collective behavioural tendencies, destined to disappear. Our very ability to 
reflect (self-conscious evolution) would be a fleeting moment, and deservedly 
so. Or is the very idea of Homo sapiens an illusion? The auto-poetic nature of 
technological systems evolution entails challenges for its generator. Bergson’s 
aim is to develop a morality that transcends the limitations of different nations, 
ethnicities, and cultures. In this regard, the potential of mechanism to achieve 
true freedom – which he still describes positively in Creative Evolution (1911 
[1907]) – has a darker aspect: technological progress is not incremental, a step 
forwards, but – as mentioned – it is expansive, a step outwards. It does not 
achieve true refinement, nor spiritual elevation by itself. It primarily achieves 

 
107 Lithogenesis: birth from stone, in reference to the parallel evolution of complexity of 
stone artefacts and the size of the content of our skulls. 
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inflation. And in this regard, it may even assume a destructive guise, destroying 
ecosystems, poisoning natural and human habitats, digitally conditioning 
humans into a semi-vegetative existence predominantly dependent of virtual 
forms of life. We can only achieve a step beyond the destructive aspects of 
technology if we embrace a global policy based on appropriate insight in 
emerging solutions and on acknowledging complexity (Cath 2018). In other 
words, our ethics and policies should address matters at the same level of 
complexity. Here again, we should consciously rely on vital impulse, also when 
it comes to developing a global morality, to come to grips with the 
Anthropocene. 

Bergson was not the first to observe the intertwinement of human nature 
with technology. It is even a key motif in Greek mythology. Notably the myth 
of Prometheus gives an account of the genesis of humanity with an explicit 
reference to technology. In the first volume of his series Technics and Time, 
entitled The fault of Epimetheus (1998), the French philosopher of technology 
Bernhard Stiegler takes this myth as a central line in his views on technology 
and its interrelation with the human subject.  

 
7.4 The Titanomachy continued: from closed to open 
morality 
In her novel Atlas Shrugged (1957) Ayn Rand, the (in)famous Russian-American 
philosopher, refers to the myth of Prometheus. She wrote that in order to take 
our destiny into our own hands, we need to become like the Titan Prometheus 
(Rand 1957). In order to become the creative beings that we are, we need to 
rid ourselves from the moral codes of self-denying altruism that govern society 
and condemn genius. Rand is known for her definition of egotism as a 
theoretical and pragmatic basis for an ethics for (ultra)libertarian capitalist 
societies. Disciples of her ‘objectivist’ movement include Allan Greenspan – 
economist and former chairman of the US Federal Reserve, Gene Rodenberry 
– screenwriter and producer of the Star Trek Franchise and Jimmy Wales – 
internet entrepreneur and co-founder of Wikipedia. In Rand’s view, 
compassion and solidarity weaken the human. Once, she even expressed 
admiration for child rapist and killer Edward Hickman due to his embrace of 
his own nature without reserve – only criticising him for having been caught. 
But Rand’s account of Prometheus is one-sided. In its different versions, the 
story runs deeper and holds several myriads that were not accounted for in 
Rand’s depiction of Prometheus as a hero of egotism. 

In Greek mythology, the Titanomachy is the battle between the old Titanic 
gods of the elements, and the new Olympic gods. The conflict represents a 
specific phase in the development of western societies. Ancient pre-classical 
Greek societies, in their religious systems, would focus on being dependent of 
natural circumstances, the elements, availability of resources, etc. The Titanic 
gods of the elements stood for water, fire, the earth, etc. The religion of the 
later classical Greek societies focused on different aspects of humankind: the 
organised society (Zeus) wisdom (Athena), the home (Hera), invention 
(Hephaestos) etc. In this development, one can recognise a specific shift in the 
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human self-image, from a being that could not influence its environment to 
any large extent towards a being that became enabled to organise its 
environment. As such, this development also marks, in the words of Bergson, 
as elaborated by Karl Popper (1966 [1945]), the transition from a closed to an 
open society (Bergson 1932). It outlines the shift from being determined by 
natural circumstances to a relative autonomy from these circumstances. As 
such, it may be of interest to focus on one specific aspect in Greek mythology 
that symbolises this shift from proto-Greek society to classical Greek society. 

After the Titanomachy, Zeus supreme sent most of the Titans to Tartarus 
to punish them for their revolt. But since the Titans Prometheus and 
Epimetheus had not sided with their aunts, uncles, and brother Atlas but with 
Zeus, the latter spared the two brothers. Instead, Zeus assigned Prometheus 
the task of shaping all creatures from clay and providing them with their 
δυνάμεις (dynameis), their abilities and capacities. Epimetheus implored his 
brother to be permitted to conduct this task. But whilst Prometheus had the 
gift of seeing, thinking and knowing ahead, Epimetheus was only capable of 
thinking, seeing and knowing in hindsight, by trial and error. 

Epimetheus set about providing all creatures with the abilities awarded to 
them by the gods: the cat would have pointy ears, to better hear where the 
mice were hiding; the mouse was given the ability to dig small holes to hide 
for the cat; cows were given four stomachs to better digest grass and 
grasshoppers elongated hind legs in order to jump away from the cow’s 
hooves. And thus, all of creation would be in balance. But when forgetful 
Epimetheus arrived at the last creature, he had already given away all 
properties. As a result of his mistake, this poor and unfortunate creature was 
born without sharp teeth to digest its food, without strong nails to dig itself a 
protective lair and without fur to protect it against the cold winter nights. 

Prometheus, feeling responsible for his forgetful brother’s mistake, took 
pity on this creature without properties, so he stole fire from Zeus’ lightning 
bolt, as well as wisdom from his daughter Athena. He concealed it in a hollow 
stalk of fennel, and brought it to man. Thus, humans could warm themselves, 
tender their food by cooking it and scare off wild animals during the night. 
And in contrast with all other creatures, fire enlightened the mind: humankind 
could now make prosthetics for the lack of properties: knives instead of sharp 
teeth, bows and arrows instead of elongated hind legs, and axes to cut down 
the branches and trees with which to build a shelter. 

Zeus became angered at Epimetheus’s mistake and Prometheus’s theft. He 
therefore tricked Epimetheus, asking him what he would desire in payment 
for his work. Epimetheus, ignoring his brother’s warnings, asked for a 
companion to share his life with, and thus Zeus sent him the woman Pandora 
– “all-gifts” – as a bride. Prometheus crafted males, but the woman was 
created in the forge of Hephaestus: beautiful as a goddess. 

Pandora was given a bridal chest by the gods, a box that she was instructed 
to keep closed. Prometheus, expecting retribution for his audacity, warned his 
brother against accepting gifts from Zeus. But Epimetheus was dazzled by 
Pandora’s beauty and forgot the advice of his prescient brother. One day while 
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her husband Epimetheus was away, Pandora opened the box Zeus had given 
them along with the warning never to open it. When she opened it, Pandora 
unleashed all the evils now known to humankind: war, plagues, and natural 
disasters. No longer could humanity loll about all day. From now on, we would 
have to work and would succumb to war, disasters and illnesses. 

Prometheus was also punished: Zeus chained him to a rock in the 
Caucasus, and his liver was eaten daily by an eagle, only to be regenerated by 
night, due to his immortality. But in spite of Zeus’s terrible wrath, he was not 
without mercy. The box was not left completely empty. One thing remained: 
elpis, both the hope and the fear of our anticipation of the future. 

The myth of Prometheus and Epimetheus is described in very different 
forms by Hesiod, Aeschylus and Plato. About ten further Greek and Roman 
authors retold and further embellished the Prometheus myth from the fifth 
century BC (Diodorus, Herodotus) up to the fourth century AD. Sappho, 
Aesop and Ovid added the motif that Prometheus also created the human race 
out of clay. The story of Prometheus is a typical origin myth. It recounts the 
original technical nature of humankind. As such, it may aid in a self-analysis 
of human identity. 

The above rendition is a collage from different sources, but the story as 
such spurred a philosophical interpretation by Bernard Stiegler (Stiegler 1998; 
Franssen 2017; Lemmens and Hui 2017). It is not merely the myth of the 
creation of humankind, but also of humanity’s intrinsic creative and 
technological nature. The motif of Prometheus creating humankind out of clay 
is likely inspired by the way in which humans created figurines out of clay 
himself. Since we have started to (re)produce ourselves and our social systems 
in the form of technological artefacts, we have become Promethean ourselves. 
This motif can be found in ancient Egyptian mythology as well. The myth of 
Prometheus thematises the step from a society that largely needed to focus on 
survival in nature to a society that largely needed to survive in an intercultural 
multistate context. It also signifies the emergence of human agency: the gift of 
Prometheus is the enlightenment of the mind; its curse is the necessity of 
responsibility. 

In Ayn Rand’s evolutionary moral philosophy, she equated ‘survival’ with 
hedonism on the one hand and moral justification on the other. But she 
excluded the place of agency, the thing that places us beyond traditional 
interpretations of the evolutionary principle. This is reflected in the deep 
significance of the Titanomachy. The Titanomachy, the struggle between the 
old Gods and the new Olympic Gods was won by the latter, and the only two 
survivors that were not punished by Zeus were Prometheus (foresight, 
imagination, negligent of the present) and Epimetheus (hindsight, memory, 
negligent of the present) as we have seen. But Prometheus betrays Zeus and 
the other Olympic Gods by stealing the fire of knowledge and giving it to the 
one creature that his brother, Epimetheus failed to sufficiently equip to survive 
in the world (in Darwinian terms: an un-fit animal). Ultimately, the 
Titanomachy was about the extent to which humankind should be entrusted 
with god-like responsibilities. And as such, the struggle is still ongoing. We 
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find ourselves at a time in history when survival demands again surpass our 
given limitations. If we are not up to the task, we will make the planet 
uninhabitable for many species including our own. We cannot reside in the 
luxury of thinking ourselves as merely being amongst other beings. We cannot 
rely on evolutionary polishing as if we did not surpass the boundaries of DNA-
bound evolution. We have postponed this responsibility for too long already. 

According to Bernard Stiegler (1998) it is the forgetfulness of Epimetheus 
(Prometheus’ brother) that caused our essential lack: an original 
incompleteness that always has to be supplemented by the technical. For 
Stiegler, this supplement is fundamental to being human. This supplement is 
not something additional, it is the very condition of mankind. Technicity is 
human nature, without it, we would merely be a naked ape, and likely would 
have gone extinct early on in our branching off from other large apes. Bernard 
Stiegler refers to the myth of Prometheus, and specifically the role of his 
brother Epimetheus (who gifted all creatures with their properties, but 
neglected humankind), in his account of our original fault. Technicity has 
coevolved with an original lack of the right organic properties to survive. 
Technicity does not merely produce artefacts. These function as prosthetics 
to supplement our lack of original properties. We produce technology, but 
technicity produces humanity as well. Since we have started to (re)produce 
ourselves and our social systems via technological artefacts, we are not merely 
Prometheus’ creation; we have become Prometheus ourselves. Bergson’s ideas 
about technology present humanity as a ‘natural cyborg’ (Marrati 2010): our 
abilities to create artefacts is at the same time our potential to recreate and 
reconfigure ourselves and our environment. 

As Canguilhem elaborated, we have to manage in the world by creating 
our own organs. This defines the true nature of technology as well as the true 
nature of the human organism. Vladimir Jankélévitch, a younger pupil of 
Bergson, argued that “if our bodies are enhanced and swell up through 
technology, we cannot expect them to be guided by a virtuous soul”. There is 
no virtue to be expected from this ‘extended musculature’, as Jankélévitch 
called it (2008 [1931]). In this regard, it would be naive to hope for a more 
elevated morality. Instead, we should turn to more simple ways of living and 
experiencing, through music, through joy, but not through technological 
culture. 

As such, we are the product of a divine battle and the only escape is to 
fulfil our deepest ambition and to become god-like ourselves. Whilst most 
religions impose a ban on any attempts to become equal to God or the gods 
(the tower of Babel, the notion of hubris, etc.) the myth of Prometheus does 
suggest the existence of something like a divine spark in human being. We are 
not only toiling animals (subject to the power of Mount Olympus) but also 
knowing animals. We need to accept Prometheus’ heritage and assume an 
active role in the current version of the Titanomachy, because Anthropocene 
basically means that we have evolved into a titanic force ourselves. 

Although we continuously come to know more about ourselves, through 
physiology, neurology, psychology and so forth, there is something about 
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ourselves we fail to grasp in full and which nonetheless continuously reveals 
itself to us. This continuous revelation creates a need for new concepts, new 
vocabularies and new ways of thinking: a continuous process of 
‘reconstructing the self’ (Landeweerd 2009) through self-images. It is here, in 
these efforts of self-portrayal, as conscious beings, that we continuously 
transcend the limitations of our biologically given nature. 

We cannot begin to understand our position in this world without 
involving scientific knowledge about ourselves. To understand the nature of 
the human being necessitates an account of our inherently technological 
relation towards ourselves and our environments. Due to our lack of natural 
organic capacities, we are Homo faber, the labouring human being that needs to 
produce its own supplements via inventive technologies. At first glance, 
technologies seem mere instruments: we invent them to serve our purposes. 
But the evolution of technological systems can better be typified as a life form 
in its own right. We are not the sole authors of the technological systems and 
environments that determine the human condition. Like the evolution of 
species, the evolution of technological systems is a creative process108: it is not 
determined by mechanical parameters on the basis of previous states alone. 
But this does not mean that we are necessarily instrumental features of that 
evolution. 

In The Two Sources of Morality and Religion (1977 [1932]), Bergson embraced 
the mystical potential of mechanics rather than merely considering it to be the 
mundane result of human invention. Tools, artefacts and machines have a 
deep relation to the human soul. We are typified by the technical artefacts we 
create as much as they are typified by us. He does so by reference to the human 
need to self-transcend. This is not possible merely on the basis of some natural 
ability, and not even on the basis of our capacity to speak. Bergson explains 
that “[…] if our organs [– our limbs, our intestines, our brain –] are natural 
instruments, then our instruments must be considered as artificial organs” 
(Bergson 1977 [1932], p. 309). This insight, which reverberates with 
Heidegger’s views on tools, Teilhard’s understanding of the noosphere and 
the concept of a general organology, has enormous consequences for our 
conception and assessment of technology. Any mechanism is an extension and 
an exteriorisation of our body, granting us with abilities that transcend those 
of the bodies we are naturally endowed with, but also reflecting back on our 
nature by transforming us. However, in the past two centuries, the machines 
and mechanisms that extend our natural abilities and form a basis for our 
impulse towards transcendence have grown out of proportion (Bergson 1932), 
a theme that was later picked up by Simondon and others. 

We neglect our global responsibility for the technologically mediated 
environments we inhabit. Next to intensified agriculture, our current use of 
fossil resources forms a major cause of global warming. The exploitation of 
fossil fuels for industrial purposes has spurred an unprecedented growth and 

 
108 And, to reiterate the societal and religious stake of the discussion at the time and before 
that time, not a product of preset creation. 
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gave rise to our permanent– growth-oriented economies during the nineteenth 
and the twentieth century. Without fossil fuels, the industrial revolution would 
have been unthinkable, or would have come to a halt quite early. Their 
exploitation gave rise to the introduction of trains, steamships and the 
industrial production of food, pottery, cloths, fabrics and multiple other 
products. Further accelerations were caused by the exploitation of oil (during 
the 1920s), the mass introduction of cars, the development of plastics and their 
large-scale production and consumption. The plastic revolution starting with 
Leo Henricus Arthur Baekeland’s retail of Bakelite culminated in the current 
global disaster with huge quantities of plastic: plastic islands the size of 
complete provinces, floating in the oceans (the Great Pacific Garbage Patch 
is only a first example). A further acceleration was initiated by the rapid growth 
of population, economy, use of natural resources, and communication after 
WWII. This post-war era explicitly entailed the introduction of economic 
models focused on the creation of needs, rather than on the production of 
goods to meet existing needs. 

We find ourselves in a moment in history that is characterised by massive 
changes in the earth’s biosphere. In the past decades, it has become clear that 
we do have a fundamental and enduring impact on processes that, until now, 
seemed hardly noticeable, let alone affected by us. As indicated, the influence 
of humankind on the terrestrial environment is of such magnitude that we 
have entered a new geological era: the Anthropocene. Natural fluctuation in 
climate pale in significance compared to our massive impact on planet earth 
since the beginning of the industrial revolution in terms of loss of biodiversity, 
climate change and pollution (Crutzen and Stoermer 2000; Crutzen 2002). In 
the scientific community, there is a clear consensus concerning the gravity and 
urgency of global climate change. The ‘great acceleration’, the rapid growth of 
population, economy, use of natural resources, communication etc. after 
WWII (McNeil 2014) has carried along grave impacts. The International Panel 
on Climate Change (IPCC) urges global societies to take action, but until now, 
socio-economic and political actors are either in denial (21st century politicians 
such as Trump and Bolsonaro fall in this category) or slow to respond (most 
if not all others): too little is done too late. Humanity has a destructive 
influence on planetary life as climate change, loss of biodiversity, plastic 
pollution of the oceans and mass migration form a cluster of interrelated 
problems.  
 
The Two Sources of Morality and Religion would be Bergson’s last major work. 
Although most authors writing on Bergson’s philosophy prefer to understate 
the importance of this book (Deleuze for example completely ignored it in his 
Bergsonism (1991 [1966]), others, such as Vladimir Jankélévitch, considered it 
as a key publication. In spite of the extensive discussion over whether this 
work should be regarded as authoritative or not, there are not many authors 
that treat the actual two sources of morality and religion that gave the work its 
title. For Bergson, both morality and religion are grounded in biology. This 
does not mean that Bergson agreed with biological reductionist notions of 
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ethics. Rather, he regarded life as the source that underlies both. More 
concretely, this entails two tendencies: pressure and aspiration (Bergson 1977 
[1932], p. 101; see also Ansell-Pearson 2018., Kindle edition), the first serving 
to sustain societies, the second to renew them. From the first flow more 
traditional societies, which are static (closed), from the second a dynamic 
(open) society. Static morality is determined by its evolutionary function to 
protect the group and safeguard internal consistency. It is organised through 
religious systems, myths and rituals. It is a morality of obligation, functional 
for ordering communities of limited size, but at the same time encouraging a 
hostile attitude towards other groups. It is therefore a form of morality that 
predisposed to generate wars and conflicts between groups and communities. 
In the dynamic emergence of global networks, its evolutionary function has 
become counterproductive. The second, more dynamic form of morality 
focuses on a vision of humanity as a whole, in interrelation with mechanical 
and biological systems. This is the social value of mystic experience. This 
mystic outlook sees humanity as coevolving with technology. This is process 
with a mystical dimension because it entails the promise to release us from the 
confines of matter and take a creative leap towards a new, global human 
condition. Technology makes it possible to free ourselves from the confines 
of matter, so that potentially humanity become one with spirit. Mechanicism 
thus in essence is a precondition for mystical experience. 

Closed morality is informed by instinct, by biological predisposition. It has 
an evolutionary function in protecting the group through group solidarity, 
against external threats. The static systems of religion that are informed by 
closed morality were once functional for a species whose individuals could not 
survive in a solitarily manner. Closed morality is an evolutionary phenomenon 
which evolved amongst social species. It is a type of morality that organises 
social structures, and is thus focused on survival. But such societies have 
become outdated. By inciting tensions between peoples and nations, they now 
unavoidably threaten human survival rather than safeguarding it. Although at 
one time functional for the survival of human beings, in a globalizing society 
it has become a threat rather than a force for the good. Closed societies 
embrace static religions that build upon what Bergson called the ‘fonction 
fabulatrice’: the myth-making faculty that we use to create persons and 
personae to tell ourselves about ourselves (Bergson 1932). Fabulation is our 
ability to create narratives that express a sense of a divine presence watching 
over us. Bergson perceives of a risk in this function: that fabulation, in its 
imitation of perception, might hamper action. It is our ability to invent images 
of gods. These images then require strict obedience to a closed morality. 
Although closed morality and static religion ensure social cohesion, their 
negative aspects (pitting one group with one static system against another) are 
now becoming painfully clear.  

Bergson’s sketch of closed societies (with their static moral and religious 
systems) comes dangerously close to a condemnation of supposedly primitive 
cultures, either of the past (Jones 2007), or existing in other parts of the world. 
The risk is that the sophisticated culture Western Europe of the 1930s is 
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unquestioningly adopted as the leading criterion. Still, Bergson is convinced of 
the importance to develop a global (universal) moral culture. This explain why 
he became involved in the Commission Internationale de Coopération Intellectuelle 
(CICI – the International Committee on Intellectual Cooperation), having 
been appointed as its first chairman. The committee launched a book series 
under the title ‘Internationalism’ and aimed to establish a dialogue between 
different traditions across the globe, not prioritising one cultural discourse 
over another.  

Open morality and dynamic religion are concerned with creativity and 
progress. They are not restricted to specific communities or groups, but extend 
towards the global world, and invite exchange with what is different, other or 
opposite. Open morality and dynamic religion could, in Bergson’s mind, only 
emerge in an open society (Bergson 1932).  

The notion of an open society was later elaborated by Karl Popper (1966 
[1945]). Open societies are inclined to seek a universal morality, rather than a 
morality that is bound up with the specific identities of a particular cultural or 
ethnic group. They seek collaboration rather than conflict. They build upon 
imagination and creativity. Its religious systems are mystical in nature. Closed 
morality as a biological function cannot resolve the issue of human 
responsibility over the planet. It confronts us with the need to take a 
responsible approach to research and innovation rather than remaining within 
the confines of closed morality to protect the group. Emerging research fields 
have to find ways to better connect to effectuate awareness and change. There 
is an over-abundance of expertise when it comes to studying science and 
technology from societal, sociological, moral– philosophical and policy angles, 
but so far these research areas fail to connect to the growing demand for 
societal change. Our knowledge concerning auto-poetic evolutionary systems 
constitutes an unrealised potential. There insight may help us to act with 
wisdom. Although our role in the techno-evolutionary processes that are 
currently taking place can no longer be seen as leading, it cannot be dismissed 
as completely determined by external sociocultural, biological or evolutionary 
factors either. Research and reflection must engender new forms of collective 
agency and actions. For Bergson, fabulation might also save humanity from 
the vast, quick and disruptive technological developments of mechanistic 
modernity. Myths have the ability to connect different generations and 
communities. The narrative of the Anthropocene holds such a potential.  

The Anthropocene presents us with the necessity to step from static and 
relatively local forms of morality to an open and global morality. To develop 
such a morality, however, we have to start from the uniqueness of the current 
situation. Life as such already is unique, as we have seen because of its 
tendency to self-organise. Subsequently, one particular life form has developed 
the ability to produce tools and artefacts. The emergence of humankind goes 
hand in hand with the emergence of technicity. Although other animals can 
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be mentioned that use artefacts as well,109 the extent to which we humans 
coevolved with technology is unprecedented in the history of evolution. 
Technology is not only organised (by us, to some extent at least), but also self-
organising. Modern technology generates new forms of complexity, but also 
entails disastrous, entropic effects. It is negentropic and entropic at the same 
time. It both increases and destroys complexity. It generates both order and 
chaos, it enhances and destroys vitality. Diversity and diversification are 
threatened on multiple levels, not only in the environmental real. The internet 
connects, but causes new frictions and collisions as well. Novel 
communication systems cause a dramatic decline in the diversity of languages, 
whether it concerns the language of academia and literature (English is 
becoming the standard virtually everywhere) or smaller local languages in 
Africa or South America. The imagination of both adults and children is 
reduced under the influence of addictive devices and artefacts that 
continuously compete for our attention. Research and innovation are tailored 
towards efficiency, production and, most importantly, speed. The ‘great 
acceleration’ shows no signs of coming to a halt, and this is putting severe 
pressure on human societies and natural ecosystems alike. 

We do not fully grasp the nature of technology. Technology is craft, and 
as such it is a living relation to matter. Whilst we believe to be at the steer of 
its evolution, we are merely part of an intricate coevolution. To give an 
example: in Bonsai, the person pruning the trees might believe he is creating 
its shape. But to grow towards true mastership in bonsai, any pruner needs to 
acknowledge he is only following how the plant revealing itself. But this 
relation is not passive, it is, as Bonsai master Peter Chan also recounts (1989) 
creative. Similarly, we cannot determine the path of our coevolution with 
technology, but we are an active part of its evolution. We can only enjoy its 
creative nature of this relation if we remain open to the process of what is 
given, rather than deciding upon this. But in this age, we tend to neglect our 
ability to intuit the relation to life. 

As Bergson remarked: “Human will not rise above earth if powerful tools 
are not provided to support. He will have to weigh over material in order to 
detach from it; in other words, the mystic calls for the mechanics; it has not 
been noted so far, because mechanics, by an accident of switch, was launched 
on a highway towards exaggerated well-being and luxury for a limited number 
instead of release for all” (Bergson 1977 [1932], p. 309). The mystic calling of 
humanity towards transcendence calls for new forms of mechanics. In other 
words, we must recover the original relation between mystics and mechanics, 
in order to take mechanics, industrial invention and production, beyond its 
current function, which is to generate luxuries for a limited number of people. 
Technology’s true aim is to release the whole of humanity from its material 
confines. Our techno-evolution has so far remained a process which steers 

 
109 Beavers building dams, apes using sticks to angle for ants, parakeets using strips of paper 
to adorn their tail feathers, crows timing traffic lights to crack nuts under the tires of passing 
cars. 
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towards eco-systemic collapse, environmental pollution and human suffering 
rather than progress. Mechanics, technologies and tools have become 
dysfunctional rather than supportive to foster a genuine coevolution of the 
human being. They now rather pose a threat to the continued evolution of 
man. They are on a rampant course. However, this does not mean that this 
course is fixed and predetermined and that there is no room for creativity and 
responsibility at all. 

As mentioned in several parts of this study, Bergson’s claim is that due to 
the focus of modern science on the material and the spatial, it has neglected 
the temporal and the spiritual. Is the temporal then only applicable to the mind 
(the soul) and is the material only spatial in nature? Throughout his oeuvre, 
Bergson insists it is not. Although he does admit that duration is only real to 
that which can experience it, this doesn’t mean that duration is ‘merely’ a 
psychological aspect of the mind. It does mean that it is restricted to the realm 
of life. Microorganisms, plants, animals and humans experience duration on 
different aggregation levels, while crystals, mountains and planets do not 
experience, and therefore do not have a sense of duration110. Still, in The Two 
Sources of Morality and Religion, Bergson does elaborate a temporal dimension 
for the physico– chemical realm. His account of the vast timespans during 
which oil, coal and gas and other fossil resources accumulated, seems to entail 
the notion of what is nowadays known as ‘deep time’.  

Humanity did not sufficiently develop an awareness of this deep temporal 
dimension. As a result, the advance of knowledge did not coevolve with a 
similar advance of our spiritual ability to grasp the ways in which these 
scientific insights affect society, ecology and the human psyche. In the end, 
Bergson urges to act rather than contemplate. Given the detrimental effect 
that our collective behaviours have on society, ecology and the mind, we need 
to rise above our tendency to consider the biosphere as an unchangeable given, 
independent from and resistant to human intervention. We need to consider 
this ‘rising above ourselves’ as a development that is part of our very 
evolutionary role: transcending the limited notion of ourselves as a species 
among species in and biologically given natural environment. Bergson 
describes this self-transcendence as the function of the universe: technology 
as a machine for the making of future humans as God-like creatures. Although 
this notion echoes the Nietzschean notion of a superhuman, Bergson does not 
want to imply that we are divine (neither did Nietzsche, for that matter). 
Rather, we need to rise above our biological preconditions and embrace the 
level responsibility belonging to a being that is capable of destroying its habitat, 
and as a result its own conditions to survive. 

The evolutionary process of technology occurs through convergence and 
divergence as much as natural evolutionary processes do (Cath 2018). 
Technocracy presents predictability and control as means to achieve certain 
goals, but they are in effect the goals of technocracy. To be able to get there, 

 
110 Simondon was justified in his criticism of this limitation of Bergson’s notion of duration; 
concerning Benjamin’s critique, see footnote 107. 
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technocratic management will force the dynamic and creative processes of 
scientific thought into the static and mechanistic molds. Thus, regulatory 
principles and protocols are given priority over the practices they are supposed 
to facilitate. Technoscience runs a serious risk of being instrumentalised to 
serve such technocratic managerial endeavours. But there is hope: 
technoscience might also come to terms with its own process-nature. It is, 
after all, evolutionary in nature. Some solace might thus be found in Bergson’s 
view of the function of the universe as a machine for the making of Gods. 

 
Humanity pays the price for the divine gift of knowledge. Although knowledge 
generates the tools that we need for our survival, when taken out of its 
pragmatic context it serves no purpose and becomes self-referential. 
Moreover, the ability to create tools for our survival has grown beyond 
proportion. The divine gift of knowledge demands that we surpass our 
evolutionary limitations – to consume, to protect the group, to fight the 
dangers of nature – that have, in the past few hundred years proven to be 
destructive for both our own species and the environments we inhabit. We 
have to transcend our biology and become divine in our own right to be able 
to survive and fulfil the essential function of this universe. 

In Plato’s Symposium, Diotima describes how the striving of mortals for 
immortality is expressed in their creative and reproductive tendencies. She 
refers to it in relation to ποίησις (poiesis), an ancient Greek term that was 
derived from the verb ποιέω (poieo): “to create”. This word, the root of the 
word “poetry”, signifies free interpretative action on existing materials and 
traditions to continue the world through transformation. Achieving 
immortality, a continued existence of our species, means accepting change. 
But we need to do so with awareness of the mystical nature of our relation to 
technology; we need to act with prudence, otherwise we will, like Picasso’s 
Icarus, fly too high, loose our feathers, fall from the sky and perish under the 
waves.  
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Conclusion  
 
As I mentioned in the preface to this book, this study was originally meant to 
become a chapter in an edited volume; its aim was to discuss the relevance of 
four neglected French philosophers for the philosophy of science – the others 
being Gaston Bachelard, Michel Serres and Gilbert Simondon. But during my 
preliminary rereading of Bergson’s works, I became increasingly convinced 
that what I wanted to discuss could not be realised within the limitations of a 
book chapter. The subject matter I studied, as well as the interrelation of the 
domains and concepts I encountered, demanded the writing of a book in its 
own right. It would take 3 years to achieve this. Another reason for writing 
this book was the fact that I noticed a critical attitude towards Bergson’s 
oeuvre, among scholars working in philosophy of science and among exact 
scientists (if they were aware of the existence of Bergson’s oeuvre at all). I 
hope this book will contribute, not only to a rehabilitation of Bergson as a 
thinker, but also of the goal he had in mind, namely: to develop a critical self-
articulation of the hidden philosophical and metaphysical foundations and 
assumptions of scientific research fields. Here, we should adhere to the adage 
‘quod supplantandum, prius bene sciendum’ or, ‘what one wants to uproot, 
one should first truly know’. 

Time is change: a continuous state of becoming – constant renewal. It is 
not a linear sequencing of infinitely small moments. Einstein restricted his 
theories to express an interrelation between time and matter, rather than time 
and change. For him, clock time was the only real time. For Bergson, matter 
becoming, evolving in concrete and living structures, is the only real time. It 
should now have become clear that the central notions of duration, vital 
impulse and immediacy as they were discussed at the beginning of this book, 
are indeed intimately interrelated. The epistemological value of this 
interrelation lies in its potential to rethink experienced time as more basic than 
traditional concepts of time or of space. To fully appreciate this interrelation, 
we needed to take a step back, namely the step into the reflection of immediate 
experience. It is at this level that Bergson’s ideas meet those of his 
contemporary and friend, the American philosopher and psychologist William 
James. James’s notion of a ‘radical empiricism’ takes experience in its 
immediate sense as the only viable basis. All other knowledge forms are to 
some extent constructions. Such constructions might be useful for different 
purposes: they may explain certain events, certain phenomena, but always 
within a pre-existing embracement of certain knowledge propositions. 

Although Bergson displayed a dislike for Kantian philosophy throughout 
his career, Bergson’s ideas can also be regarded as an updated version of 
Kantian epistemology that reintroduced Descartes notion of intuition into 
metaphysics. What Kant sought to establish was a metaphysical foundation 
for the empirical validity of Newton’s mechanics. To be able to do so, he 
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needed to explain causality. He also needed to explain the nature and status of 
space and time. It was Kant who posited that space and time are not categories 
of reality, but rather transcendental forms of human sensibility through which 
we can arrive at knowledge. Newton had not placed these notions as such. But 
Kant’s transcendental move came at a price: we lost all intuition of immediate 
experience. The noumenon, the thing in itself, became an assumption of the 
rational mind: it escaped experience111. In both the (pre-Kantian) Newtonian 
paradigm and the Einsteinian paradigm (classical physics and relativity theory), 
time and space are regarded as real categories, as the categories that determine 
the basic structure of reality. In contrast with Kant, for Einstein, notions of 
space and time are realist notions. The distinction between the two is merely 
one of relationality: where Newtonian mechanics takes time and space as 
absolute, Einstein sees space and time as intimately related, as spacetime, but 
this relationship (spacetime) in itself considered as real. Einsteinian relativity 
informs a worldview that is equally deterministic as Newton’s worldview. 
Kant’s epistemological efforts were devoted to safeguard the epistemic validity 
Newtonian physics, while bracketing its original metaphysics. 
Notwithstanding the radical implications of Einstein’s ideas, space and time 
remained objective categories, rather than being regarded as constituting the 
scientific way of experiencing and explaining phenomena in reality. Bergson 
rethought time on a more radical basis. Reintroducing Descartes’s notion of 
intuition into epistemology, his concept of duration is in a sense no longer 
related to time, but rather to evolution and change. 

Bergson’s diagnosis of the intellect is negative almost throughout his 
oeuvre. To him, the tendency of the human intellect to interpret experience in 
terms of spatiality render it impossible to understand, intellectually, the 
phenomenon of change: we can only intuit the experienced flow of duration, 
and only in ourselves, not in the reality that manifests around us. Intellectual 
understanding remains dependent of the faculty of language, and due to the 
conceptual nature of language, change remains beyond the grasp of the 
intellect. Objectivity in formal scientific discourse is organised around 
intersubjectively agreed conventions concerning tools, methods and concepts. 
Legitimacy, validity and objectivity are thus constructs that are by their very 
nature too restricted to grasp the nature of things. 

For the sciences, phenomena like memory, life, and time are often reified 
in the specific concepts the sciences are able to deal with: brain locationalism 
(a form of substantivism – see Chap. 6), DNA building blocks (a form of 
mechanistic reductionism – see Chap. 5) and spacetime (a form of 
spatialisation – see Chap. 4) are the words that make up the vocabulary of such 
reifications of phenomena as analysable in terms of smaller discrete units. But 
also within the sciences, many scholars agree that such an analytic approach is 
not satisfactory: in physics, the complex nature of change is still very much 
part of contemporary debate, in the life sciences, complexity thought is an 

 
111 Although the notion of the sublime in Kant’s Critique of Judgment does allude to a direct 
experience. 
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important gambit in the discussions over the synthesising of life, and in the 
neurosciences complex systems approaches attempt to go beyond the confines 
of particularism. 

To think fluidity is a challenge for the exact sciences. Where physics was 
traditionally focused on things and their relations (gravitation etc.), it neglected 
for a long time the phenomenon of change, either ignoring it, or reducing it 
to a sequence of static conditions. In this regard, biology for a long time 
focused merely on classification and identification, thus ignoring the processes 
of change inherent in the evolution of both individuals and species. And 
Darwinism, in its interpretation of evolution, considered evolution to depend 
on underlying mechanisms that could be reduced eventually to basic 
components studied by chemistry and physics. A similar disregard of fluidity 
can be observed in the neurosciences. In the study of the human neural 
system, much effort was devoted to the identification of parts of the brain and 
their function, rather than to the changing and self-creative nature of our 
neural networks. Mechanical conceptions of the world, be it the world of 
microorganisms or the world of human behavioural systems and societies, are 
problematic since they generate rational models which tend to obfuscate 
systemic change. For societal change, as for any change in complex living 
systems, a different approach is necessary. Complex coevolutionary systems 
can only emerge if not controlled from a presumed set of parameters. 

How can things possibly be individual when the world is one continuous 
and fluid whole? A similar question can be raised with regard to time: how can 
there be a ‘present’ if time itself is a fluid continuum? Bergson studied this 
question in relation to the distinctions we experience between past, present 
and future. These distinctions are quite similar to the distinctions between 
here, there and yonder, which Martin Heidegger equated with me, you and 
they. But one cannot equate the now with the here, since to our mind, it can 
also be ‘now’ ‘yonder’, although we ourselves only experience the present in 
the ‘here’. The problem is that these issues are difficult to express in language, 
because language (the Indo-European languages at least) are biased towards 
describing the world in terms of entities, individuality and a clear difference 
between past, present and future. Language is not perfectly poised to express 
experiences of duration and processes of change. 

Usually we consider individuality as singularity. Although things can be 
‘like’ other things’, they are unique in their own existence. Things can thus be 
discerned as discrete from other things. This notion of discreteness is 
challenged by our experience of space as well as time as a fluid continuum. 
Thus, continuity and discreteness seem to be opposites: time flows 
continuously but we immediately experience the present as discrete from past 
and future. There is a fluid, continuous process which eventually began with 
the very origin of life, yet, I experience myself as discrete from other beings, 
even those as close to me as my parents or sister. But, and here things become 
more complex, am I also discrete and separate from the person I was when I 
was 20 years of age? Or the child I was when I was five? Here, in spite of the 
continuity I experienced in time passing by, I also feel quite different from the 
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blond boy in a blue coat with a woollen hat, holding the feather of a pheasant 
whilst angrily staring back at me from the pages of my childhood photo album. 
I may not be the same as that small boy, but I am the same person. I just 
changed. I grew in length, as well as expanding – in non-negligible terms – in 
width. When younger I came to be, at times, annoyed by my apparent inertia 
and my tendency to romanticism – and at times I still do; at other times I got 
hurt, as we all do; at again other times I surprised myself in how I was inspired 
to be creative. As such, I may not be the same as that five-year-old, or, for that 
matter, the twenty-year-old Laurens that lies in between me and that boy, but 
I am the same person, since I grew through rather than from these earlier 
phases. I evolved through these phases to become what I am now, and I will 
continue to do so until the moment I draw my last breath of air. Whilst most 
babies act, behave, and are relatively similar, they also already demonstrate 
different characters, behaviours and tendencies. We are already individual, but 
we further individuate during our development. This personal evolution is the 
way how we create ourselves. 

In The World as Will and Representation (2014), Arthur Schopenhauer 
discussed the principle of individuation as the basis for multiplicity. 
Schopenhauer considered space – difference in location – as sufficient ground 
for individuality and multiplicity. This changed in the psychological use of the 
term by Carl Gustav Jung. For Jung, individuation describes how we develop 
an individual self out of a preceding undifferentiated unconscious, as such 
integrating components of the immature psyche into an ultimately well-
functioning whole. Here, it is no longer ‘individuality’ but ‘individuation, 
seeing the discreteness of things as a result of a process. 

Time should be regarded as fluid rather than consisting of discrete 
elements. Evolution is fluid, consisting of flows and curves, meandering 
through the knowledge landscape. But this meandering should not force us 
into some kind of blurry holism.  

Scientific progress, the articulation of knowledge, from basic insights 
down to concrete applications, is also a process of individuation. While the 
exact scientific disciplines that emerged during modernity became 
differentiated in a process of self-definition and self-differentiation, in our age 
this process appears to follow a reversed direction, towards convergence into 
transdisciplinary fields. Moreover, in many fields the current focus of attention 
seems to shift from basic theory towards innovation in technological systems. 
Bemoaned by many, applauded by many others, this generated a series of 
societal transformations of a scale that is without precedent in history, and still 
requires proper understanding. It is here that the humanities in general and 
Bergson’s insights in particular can play an important role. Scientific progress 
itself has become an emergent property of complex systems. And as such, the 
question of how to shape and direct this technological innovation deserves 
our full attention. After the 1940s, the boundaries between scientific 
disciplines have eroded. In part, this process is due to the increasing 
complexity of science: it is no longer possible for individual authorities in the 
field to combine both the need for a comprehensive overview (generalised 
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expertise) and the need for renewal: science has thus become a team effort, 
rather than the effort of single geniuses. Science and technology have always 
been intertwined of course, but their interconnections have become more 
intimate than ever. Whilst basic understanding through scientific progress 
facilitated the emergence of technological innovation, innovations of 
materials, instruments and machines facilitated the emergence of new 
scientific insights. Anthony van Leeuwenhoek was both a lens maker and one 
of the first observers of microorganisms. The history of chemistry is riddled 
with inventors of pigments for paint. Early biologists were researchers of 
herbal medicine. The nature of this dialectic relation between science and 
engineering however changed under the influence of mass production of 
consumable goods. 

Scientific research is no longer seen merely as a goal in itself. Societal 
respect and funding are not based merely on the basis of its potential to answer 
questions about life, the universe and our place therein. Even astrophysics is 
expected to contribute to technological renewal. And what used to be merely 
contingent spin-offs of science and translations of knowledge into 
technological artefacts is now becoming a central part of the scientific 
enterprise. In this light, the division of scientific knowledge into different 
demarcated disciplines is eroding, both via attempts to combine different 
(formerly irreconcilable) paradigms and via functionalisations that are 
expected to aid progress in engineering and the manufacture of goods. 
Scientific thought in various regions of research has increasingly become 
entangled over the years, notably from the second half of the twentieth century 
onwards. The convergence of science and technology coincides with a shift of 
focus from fundamental to applied science. These even applies to fields which 
were formerly seen as pure, not only astronomy and high-energy physics, but 
also archaeology, which is increasingly becoming bio-archaeology, conducted 
with the help of genomics sequencing and other high-tech tools. Astronomy, 
nuclear physics, archaeology, history, linguistics, all these research areas seem 
to be converging into theories of everything. 

In the sciences, the distinction between ‘epistème’ and ‘technè’, between 
knowing what (knowledge) and ‘knowing how’ (technological skill) has 
become blurred. And although in the past, a biologist also needed skills and 
know how to handle a microscope, it is the technical-epistemic basis of the 
life sciences itself that is shifting dramatically. The shift in the life sciences 
from a scientific approach to an engineering approach is, epistemologically 
speaking, a shift from studying living systems to modifying them. Thus, the 
scientist himself has become Homo faber – the toiling human, creative and 
producing – rather than homo sapiens – the knowing human. This carries 
implies that scientific research has become a high-tech craft. His knowledge is 
mainly to be found in the dimension of tacit, ineffable, experiential forms of 
knowledge, rather than formally articulated theories. An expert in synthetic 
biology only knows ‘that’ it works what he or she is doing, not necessarily why 
it works. 
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 Positivism still is an important aspect of the ideal self-image of science, 
specifically the view that scientific progress expands human possibilities and 
thus holds benefits for society. But the assumption that such processes can be 
predicted and managed into the desired direction is fairly naive. The reverse 
appears to be true: the emergence of complex technological systems, 
combined with an economy that drives global masses of consumers into 
increased consumption and mass production, has resulted in grave global 
problems. These range from polluted environment up to mental well-being. 
The emergence of new technologies and the interrelation between knowledge 
growth, technological systems, and consumer society is a complex 
development that cannot simply be seen as aiding ‘progress’ or ameliorating 
humane human existence. Technological innovation cannot be equated with 
social progress, while innovation as such is not a guarantee for societal 
acceptance or acceptability. Whilst some innovations indeed contribute to 
better qualities of life, higher welfare standards and effective opportunities for 
environmental care, in most cases the impact on society is fairly ambiguous if 
not outright detrimental. 

We ourselves are increasingly transformed by the technological systems we 
develop, and our lives, our societal institutions, our communication structures 
and our ways of positioning ourselves within our worlds are increasingly 
incorporated into socio-technological systems. Our connection to each other 
has become a hyper– connection: we develop and display our identities more 
easily online than in real life, more in interaction with machines and devices 
(mediated through ‘machine-to– machine communication’) than in direct, 
unmediated interaction with our fellow humans and our social and natural 
environments. Our social relations (as well as our relations to ourselves) are 
increasingly digitalised (Facebook, e-mail, whatsapp). Also, the boundary 
between the natural and the digital and between the individual and the 
collective has become vague, and even our sensory perception of the world 
has become technologically mediated. We don’t experience the world in a 
direct sense anymore. It is precisely here that Bergson’s view become relevant 
again. In his earlier works, Bergson stressed how consciousness involves 
immediate awareness of data (‘data’ as ‘givennesses’, not in the modern 
psychological meaning of ‘sensory data’). But such an immediate awareness is 
no longer self-evident. Are consciousness is shaped (or rather: numbed) by 
technological infrastructures and cultural conditioning. Instead of making us 
more alert, this numbing of our consciousness seems to have only increased 
with the advent of new technologies. At the same time, we should not interpret 
this in a fatalistic manner, for ultimately it depends on how we use them. In 
principle, these technological environments can both enhance and de-enhance 
cognition. Yet, it is clear that the role of the copy, of the technologically 
reproducible image, is having an enormous impact on society. Whilst I am 
typing these sentences, the Amazon rain forest is being burning, but the 
images of this news event, although continuously recycled via various media, 
can hardly grasp the magnitude of the event. In this regard, we still fail to 
realise the impact of our collective behaviour on the planet. Yes, we have 
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always been animals without properties dependent on technology, but there is 
something about these new technologies that is dramatically affecting human 
nature. 

Being human has always meant, being at home in technology. Human 
nature is inherently technological. But we need to overcome the dichotomy of 
technology implied in the notion of φάρμακον (pharmakon), poison and 
medicine at the same time: one of the major questions of today is whether we 
can still succeed in safeguarding an autonomous relationship with the 
technological systems that surround us and shape our lives: do we facilitate 
our lives with the help of technological systems, or are our increasingly 
technologised lives facilitating the emergence and evolution of such systems? 
In the latter case, we run the risk of creating a world less suited to supporting 
human flourishing. 

The notion of the Anthropocene holds a seeming paradox: on the one 
hand it elevates humans above creation in its designation of our social, 
economic, industrial and ecological activities as the most significant element 
in the biosphere. On the other hand, it specifically serves as a warning that 
this significance might be the end of Homo sapiens. The biosphere underwent 
dramatic changes throughout evolutionary history, sometimes due to internal 
factors, sometimes due to external factors. Given the fact that we have the 
capacity to know what we are doing we should feel responsible for our current 
impact on planet Earth. But doesn’t an unjustified form of anthropocentrism 
remain in the Anthropocene-concept?  

The current age presents us with a ‘biosphere’ that in effect is increasingly 
becoming a ‘technosphere’: the atmosphere is no longer a natural given, it has 
become a by-product of human activities. The Anthropocene confronts us 
with the uncanny power of science and technology. The emergence of the 
Anthropocene reveals the toxic character of the process of industrialisation, 
ruining ecological but also social, psychological, economic and cultural 
systems: humanity’s influence on planetary life appears to be chaotically 
destructive rather than creative. Our current industrial and economic activities 
are disruptive in their expansion rather than creative. The challenge ahead lies 
in countering automatism by adapting our socio-economic mentalities and 
consumption behaviours. 

We need to evolve to a point at which technology forms a positive aspect 
of our coevolution with nature, rather than a negative aspect. If we define life 
as self– creative and self-organising in nature, the human life form, under the 
sway of technology, has diverted from this path. Indeed, humans and their 
technologies should be seen as modalities of the organic world, but they have 
grown into a rather problematic, highly disruptive modality. Still, this may not 
inevitably be the situation in which we find ourselves, provided that we take 
responsibility over our collective actions. It is here that the political and 
cultural dimension of Bergson’s philosophy becomes relevant. 

We now find ourselves at the crossroads where we can either accept 
political and ecosystem collapse or opt for transformed creative progress. In 
our networked, high-tech, information-driven society, we have all become 
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travelling companions. We have to develop a new relationship towards this 
dematerialised life world. Besides issues of alienation and deterioration, these 
processes of globalisation also hold unprecedented opportunities. The 
transitions this world is going through force us to take a different perspective 
on how we live, act, behave and communicate. This calls for critical reflection 
and thematisation of our ever-shifting contemporary global societies, 
established paradigms, and presuppositions, organisational structures, 
ecosystemic concerns and technological innovations. Here, Bergson’s analysis 
of technology as an intrinsic and fluid part of human nature should appeal to 
our current ways of thinking about technology, since too often, these ways of 
thinking remain mechanic in nature. 
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The reason for conducting this study was not a purely academic one. It also 
attempts to unveil a somewhat neglected worldview. Some fragments of this 
worldview reached me via my close encounters with friends now deceased, of 
the generation of my grandparents. I miss the dialogue I was able to have with 
them, one that spoke of politics, art and family in an age that is no longer alive, 
except for a chandelier given by one, or an anecdote over an encounter with 
a famous artist by another. Our present age has all but lost the generation that 
came of age before the second world war started. I miss the strange amalgam 
between mourning and experiment; that post-aristocratic nineteenth century 
mentality in which the traditional uniform of an undertaker became the 
general dress of gentlemen, as if the whole of Europe immersed itself in 
mourning over the decapitation of a French king. I believe this worldview 
should not disappear with its historical witnesses: let us rather unseal the 
tombs (jealously guarded by scribes) in which this vibrant worldview came to 
be enshrined and see what lies dormant inside  
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Conventions pertaining references, 
language and terminology 
 
Conventions used by any book should aim at consistency rather than purity. 
There is no way to determine correctness in referencing. Some conventions 
however do deserve attention. There are cultural, linguistic and grammatical 
reasons to divert from the standards of a specific referencing style. This book 
makes use of the Chicago referencing style, but it diverts from this style in 
several specific cases. These concern usage of concepts from other languages 
than English, the use of other alphabets (Chinese, Greek) or other variants of 
our alphabet, and the usage of other languages. For this publication, the 
general line is Oxford styled English, albeit without the luxuries of a native 
speaker in terms of the imaginaries that are at hand for a native speaker. As 
such, some phrasings in this book are impoverished whilst other ways of 
thinking that could only emerge from the use of English from the perspective 
of another language may have been gained. 

Key writings originally published in another language are referred to in 
English, whilst referring to the original titles in their first use, and where 
relevant. Each time the original title is used with no special reference, the 
original date of publication is mentioned as well as the publication in English 
that was used. Wherever specific quotations or reference to specific pages are 
used, the year of publication of that specific translation is also used, again, next 
to the first year of publication of the original first print, or, exceptionally and 
only when needed, reprints that contained relevant amendments or additions. 

Key writings with a historical significance are referred to by the publication 
and year that were used, whilst referring to original dates of publication 
between brackets. For key works predating modern standards (e.g. Medieval 
authors, or Roman and Greek antiquity), such conventions were not used. 

In reference to Greek philosophical terms and phrases, English terms were 
used followed by their Greek original use between brackets. One exception is 
the usage of the Aristotelian four causes, which are traditionally styled in Latin 
due to the Aristotelian influence on medieval philosophy (which was 
predominantly in Latin for western Europe112. In general, the rendition of 
latinised versions of Greek words is designated with hyphenations and other 
punctuation marks, to an extent relicts of presumed pronunciation. 

For proper nouns: Dutch, French and German last names at times contain 
words that are treated as part of the name proper in English. Due to the 
confusions that might arise for native readers from these countries, this book 
opts for a retaining of Dutch conventions for Dutch last names (containing 
‘van’, ‘van de’ or ‘van den’), French convention for French last names (‘de’), 

 
112 Although from the early seventh century the Byzantine empire increasingly turned to 
Greek as its Lingua Franca under the reign of Heraclius (r. 610–641), when the Empire’s 
military and administration and adopted Greek for official use instead of Latin. 
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and German conventions for German last names (‘von’). These infixes 
designate places of origin, whilst the last names in themselves are the second, 
and in some instances third word in the last names. As a result, the literature 
list lists for example ‘van Dongen’ under the ‘D’, as ‘Dongen, van’, or ‘van den 
Belt’ under ‘Belt, van den’. Further, capitalisation of these ‘infixes’ is not the 
convention for either of these languages. For French this is different: ‘Teilhard 
de Chardin’ rather than ‘Teilhard De Chardin’ (and in the literature list, 
following French convention, not ‘Chardin, de, Teilhard, P.’, rather ‘Teilhard 
de Chardin, P.’). 
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Glossary 
 
Abiogenics: The study of the evolution of early life on earth, focused on how 

organic molecules and subsequent simple life forms first originated from 
inorganic substances. 

Anthropocene: Literally: man-new. This term, popularised by metereologist 
and chemist Paul Crutzen, is etymologically speaking a bit inconsistent. 
The postfix ‘-cene’ derives from the Greek καινός (kainós (latinised; 
caenus)), meaning ‘new’. Charles Lyell (1797–1875) introduced this 
postfix, attaching it to πλεῖον (pleion, ‘more’: Pleiocene; πλεῖστος, 
(latinised: pleīstos, “most”: Pleistocene) and ὅλος (latinised: holos, ‘whole’ 
or ‘entire’): Holocene. In other words, the geological eras of more new, 
most new and wholly new. The term Anthropocene does not embrace this 
etymological rule (after all, what can be the incremental step after ‘more 
new’, ‘most new’ and ‘wholly new’). The somewhat awkward literal 
translation would be ‘man-new’: the new era of the human’. 

Autopoiesis: Creation out of itself, spontaneous emergence. Introduced in 
1972 by the Chilean biologists Humberto Maturana and Francisco Varela 
to define the self-maintaining chemistry of living cells. The concept is also 
used in the cognitive sciences, systems theory and sociology to describe 
how certain systems are able to maintain themselves and reproduce. 

Brain locationalism: The theory that posits that concepts in the mind can 
be found in specific parts of the brain. 

Clock time: See: Temps. 
Complexity: As opposed to complicatedness, complexity is a concept that 

accounts for change and flux. See: autopoiesis. 
Conceptualism: See: Conceptual realism. 
Conceptual nominalism: The view that concepts, ideas and classes only 

have an existence in the human mind and in human knowledge categories. 
Conceptual realism: The view that concepts, ideas and classes have an 

existence independent of the human mind and human knowledge 
categories. 

Convergence: The co-influence of systems properties. 
Durée/duration: Lived time, as opposed to time as it is measured and 

quantified. 
Ding an sich: See: Noumenon. 
Divergence: The individuation of identity from within complex systems. 
Emergence: The rising out of complex systems of properties and structures 

(see: Convergence and divergence). 
Epiphenomenalism: The neurophilosophical view that mental events are 

caused by physical events, not vice versa (Aldous Huxley adhered to this 
position, stating that the steam whistle of a train does not contribute to 
the locomotion of that train either). 
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Finalism/finality: See: Teleology. 
Individuation: The organic process of becoming a self, either psychological 

or biological (see: Divergence, convergence, emergence and complexity). 
Ineffable, the: Beyond description, beyond words, beyond our common 

ways of comprehending. 
Metaphysics: Metaphysics is usually associated with that aspect of 

philosophy that is preoccupied with the problematic concept of ‘being’. 
The word ‘metaphysics’ however has a rather mundane origin. In the 
original canon of Aristotelian philosophy, two important works came to 
be distinguished: his writings concerning first philosophy (‘τὰ περὶ τῆς 
πρώτης φιλοσοφίας’) and his writings on second philosophy, or ‘further 
philosophical writings’ (‘τὰ περὶ τῆς δευτέρας φιλοσοφίας’) that were later 
dubbed the ‘physics’ (‘τὰ φυσικὰ’). Andronicus of Rhodes who edited 
Aristotle’s works in the first century before Christ is said to have placed 
the writings on ‘first philosophy’ on a shelf to the right side of the 
‘physics’, calling them ‘τὰ μετὰ τὰ φυσικὰ βιβλία’ or ‘the books [scrolls] 
that come after the [scrolls on] physics’. This was misread by Latin 
scholastics, who thought it meant ‘the science of what is beyond the 
physical’. Scholars in later centuries searched for an intrinsic explanation 
for Andronicus’s term ‘metaphysics’. In the ensuing centuries, 
metaphysics came to hold three meanings: (a) the field that studies the 
non-physical realm – the esoteric (which has unfortunately resulted in the 
practice of placing philosophical publications next to books on 
horoscopes and divination in your average second hand bookstore); (b) 
the field that studies the world from theological perspectives – which 
equates philosophy and theology; and (c) the field that researches issues 
of ‘being’ – ontological questions about the nature of life, the nature of 
the human being, the status of knowledge etc. In this book I use 
metaphysics in this latter meaning. 

Negentropy: Going in the opposite direction from entropy; demonstrating 
properties of selforganisation (see: Autopoiesis); e.g. life. 

Nominalism: See: Conceptual nominalism. 
Noosphere: A concept coined by Vladimir Vernadsky and further developed 

by Édouard LeRoy and Pièrre Teilhard de Chardin that describes the 
sphere of all human thought (sometimes including all knowledge as well 
as all information) that emerged over the preceding layers of the biosphere 
(all the sphere of all life) and geosphere (the globe), thus presenting a 
fundamentally new evolutionary development. 

Noumenon/-menal: The world referred to, but at the same time, the world 
as it retreats from reference. 

Phrenology: A pseudoscience involving the measurement of bumps on the 
skull to predict mental traits. 

Phenomenon/-al: What appears to us, the world of experience. 
Problem of the Universals: See: Universals. 
Realism: See: Conceptual realism. 
Selforganisation: See: Autopoiesis. 
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Substance/substantivism: The philosophical view that the basis of all that 
is real is to be found in the nature of the costituent substances. Some 
philosophers regard this in the same light as the ‘thingification’ of the 
worldview: the idea that everything real can be reduced to ‘the collection 
of all things’, thus negating the concept of change, or even the importance 
of ‘events’. Things however have an individual and discrete nature, whilst 
substances are amporhic, without form. Substantivism is thus traditionally 
regarded as the theoretical position that prioritises substance over form, 
rather than the theoretical position that considers the universe in terms of 
being the collection of all discrete things. 

Technoscience: The increasing merger in contemporary science between 
science and technology, research and engineering. 

Teleology: Teleology, also referred to as finality or finalism is the originally 
Classic Greek, Aristotelian school of thought that saw all processes as 
striving for an already implied end state. Thus, something could be 
explained in terms of the function of its end state, its purpose, or its goal. 
In mathematics, the concept of an attractor is teleological: it is a set of 
numerical values, toward which a system tends to evolve in spite of the 
variety of starting conditions of the system. 

Temps/ clock time: Time rendered measurable, either in physics or in daily 
life. 

Thing in itself: See: Noumenon. 
Universals (battle of): The battle between Aristotelians and Platonists in the 

late middle ages over whether classes or kinds (universals) should be 
regarded as dependent (Aristotelian: conceptual nominalists) of human 
knowledge or the mind, or as having an independent (Platonic: conceptual 
realists) existence. 

Vitalism: in biology: the mostly defunct theory that living organisms are 
fundamentally distinct from non-living entities, living organics from dead 
organics and an-organics, due to some non-physical element, spark of life, 
and as such are governed by different principles than are inanimate things. 

Vitalism: in philosophy: the philosophical view that the phenomenon of life 
cannot be accounted for satisfactorily through a reduction to mechanical 
principles. 
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Laurens Landeweerd

Bergson and Contemporary Science

This study might be termed an ‘applied metaphysics’. It revitalises the relevance of 
the ideas of Henri Bergson (1859-1941) for current and ongoing developments 
in three fields of the exact sciences: : (a) physics in relation to the abstract and 
the concrete, (b) biology (notably emerging research trajectories in synthetic 
biology) in relation to concepts of life and (c) the neurosciences in relation to 
the technical nature of human identity. These three areas are discussed in relation 
to the concepts of time, life and memory. On this basis, the author elaborates 
an understanding of technology as a living process that is intrinsically bound 
up with the human condition, thus outlining a philosophy of technology for 
the Anthropocene. 
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