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Abstract

In the second half of the twentieth century, the interest of the social sciences in the
life sciences has intensified. This intensification might be explained through the idea
that, as Michel Foucault puts it, what defines modern rationality is the entry of ‘life’
into regimes of knowledge and power. I argue that this ‘entry’ can be traced back to
the work of Immanuel Kant. He established the autonomy of reason by
simultaneously including and excluding life from reason. Kant explained the
emergence of reason by likening it to a biological process but then excluded such
processes from reason through his notion of the ‘lawfulness of the contingent’. 1
argue that this two-pronged approach leads to a recurring negotiation of the relation

between life and knowledge in the contemporary life and social sciences.

I argue that it was not Foucault who directly engaged with how the life sciences lie at
the heart of modern rationality. Rather, it was the French philosopher and historian of
science Georges Canguilhem. I argue that he questioned modern rationality by
inquiring into some of its most fundamental epistemological or discursive forms. In
order to illustrate this, I address his inquiry into the concepts of environment,
individuality, knowledge or information, and normativity. The potential of these
concepts to migrate across disciplinary boundaries is indicative of the fact that the

productivity of Canguilhem’s work extends far beyond the life sciences.
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1. INTRODUCTION - GEORGES CANGUILHEM: NORMS AND

KNOWLEDGE IN THE LIFE SCIENCES

PART1
1.1 Introduction
1.1.1 The thesis

Georges Canguilhem is one of the most productive thinkers for the contemporary life and
social sciences. This may seem a strange statement when we consider that he is not, by any
means, the most discussed theorist these days. He is usually regarded as a precursor to the
more well-known and popular Foucault. Why is there no real engagement with
Canguilhem’s work, except by a small group of enthusiasts,' at a time when that work

seems so distinctly relevant?

Even for those who generally dislike French philosophers, Canguilhem’s work should
come as a pleasant surprise. He does not fit the profile of the self-professed French
intellectual that is both loved and loathed abroad, most notably represented by
Canguilhem’s former classmate Jean Paul Sartre.? Nor does he form part of the younger
generation of philosophers such as Foucault or Derrida. Canguilhem’s way of
philosophizing is - by his own admission - rather unfashionable? and his style of writing is

rigorous,* seemingly apolitical, and has an elegance from days long gone.

Seee. g. contributors to Balibar, Cardot, Duroux et al. (Eds.) (1993); Bing, Braunstein & Roudinesco (Eds.)
(1998).

% Macey (1998), p. 172.

3 Canguilhem (1976), p. 71: ‘Everything “natural” is fashionable. Is this mere fact sufficient for the
philosopher to reject these things as objects of inquiry? ... But to take as his object of reflection a fashionable
phenomenon does not oblige the philosopher in any way to philosophize in a fashionable manner. It is
possible to proceed with a critical analysis of such phenomena with a relentless rigor for which Kantian
philosophy, in different times and regarding different questions, has served as an example.’ (My translation).
* Lecourt (1975), p. 163: ‘It does not invite reverie, it does not even urge meditation: it demands of the reader
that he set himself to work.’
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The influence of his thought has remained limited outside of France partly because his,
arguably, most interesting work remains to be translated.’ But why have some of those who
are aware of his work made so little of it? Canguilhem’s work has been portrayed as having
merely general or residual significance; as if it offers no more than an open-ended
invitation to think about the life sciences.® His work on normativity in the life sciences,’
usually regarded as his main contribution, is thought to have become obsolete in light of
recent developments in those sciences.® It is suggested that the main merit of this work
might be that it inspired Foucault’s discussion of normalizing practices.’ Not only do such
interpretations miss out on some exquisite thinking about specific problems that straddle

the life and social sciences, they also fail to recognize the wider significance of

Canguilhem’s engagement with modern rationality. .

Many writings in the social sciences that focus on the life sciences inquire into
technological developments and the changing forms of biological entities or processes. '’
The effort to keep up with ‘molecularization’,'! fragmentation, and contingency seems to
make a certain kind of theory obsolete. A theory that proceeds by means of concepts,
regarded as preserved problems, rather than by analytic dissection. So why would
Canguilhem’s work be relevant for the contemporary life and social sciences, especially
since he wrote his last essays several decades ago? This question can only be answered

through a short detour.

The interest of the social sciences in the life sciences has intensified from the second half of
the twentieth century onwards. Perhaps this is simply because the life sciences did not exist
as such until relatively recently.'? However, it could also be argued that the life sciences are
definitive of the twentieth cen’cury,13 or - in Heidegger’s words - that they form part of ‘the
phenomena that distinguish the age’. 14 Whatever the case may be, there is little (self-)

reflection within the social sciences on this recent interest in the life sciences. Nonetheless,

5 Canguilhem (2003) and (2002) have not been translated, although segments have been published in
Canguilhem (1994a).

§ Rabinow & Caduff (2006), p. 330.

7 Canguilhem (2006).

¥ N. Rose (1998), pp. 161-162; N. Rose (2001), pp. 15-16 and 21; Rabinow (1998), p. 199.

’ N. Rose (1998), pp. 164-165.

' N. Rose (2007); Sunder Rajan (2006); Parry (2004a); Thacker (2005).

'I'N. Rose (2001), p. 13.

12 See, e.g., Chapter 2, para. 1.3.3 on the relatively recent origins of ‘biology’ as a discipline.

" Dagognet (1985), p. 29: Each century has a science that defines it and a philosopher most suited to address
the questions that it gives rise to.

“ Heidegger (1977), p. 115.
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the effects of the life sciences on subjectivity,'® forms of capitalism,'® and notions of power

and control'” have become important objects of discussion.

To the extent that some theoretical justification is sought for such recent interest, reference
is often made to Foucault’s statement that modernity is defined by ‘the entry of life into
history, that is, the entry of phenomena peculiar to the life of the human species into the
order of knowledge and power’.'® However, it is not entirely clear what this statement
might mean. Foucault himself does not offer an explanation but presupposes a particular
relation between modern rationality and the life sciences without inquiring in any detail

into the origins and heritage of this relation.

In the last essay that he agreed to publish before his death, Foucault hints at the significance
of Canguilhem’s work. He observes that Canguilhem’s ideas are very influential in French
academic circles despite the fact that his exclusive focus on the life sciences seems to
necessarily limit the range of his work. The philosophy of science does not normally attract
much attention, as Foucault observes: ‘there have been noisier theatres: psychoanalysis,

Marxism, linguistics, ethnology’.l9 He notes furthermore:

[F]rom this, a paradox: this man, whose work is austere, intentionally and carefully limited to a
particular domain in the history of science, which in any case does not pass for a spectacular
discipline, has somehow found himself present in discussions where he himself took care never

to ﬁgure.20

How might this paradox be explained? Foucault’s work is not explored in this thesis,
although specific references to it are made. However, I use his suggestion that the influence
of Canguilhem’s work can be explained by the way in which that work engages with
modern rationality (following a French tradition in the history and philosophy of
science).?! Foucault would probably agree that Canguilhem is, at least in this respect,

actually more interesting for the social sciences than Foucault himself. It must be pointed

> N. Rose (2007); N. Rose & Novas (2004).

' Sunder Rajan (2006); Franklin & Lock (2003).
'” Rabinow & Rose (2006); Kay (2000).

'® Foucault (1998), pp. 141-142.

' Foucault (1978), p. ix.

2 Ibid.

2! Ibid, p. xi.
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out that the association of modernity with rationality is, of course, only one example of

what Luhmann calls a ‘repertoire of societal self-descriptions’.?

In this thesis, I explore how Canguilhem questions the relation between modern rationality
- broadly defined as the particular idea of reason that is most often associated with the

Enlightenment - and the life sciences. Heidegger observes that:

[M]etaphysics grounds an age, in that through a specific interpretation of what is and through a
specific comprehension of truth it gives to that age the basis upon which it is essentially formed.
This basis holds complete dominion over all the phenomena that distinguish the age. Conversely, in
order that there may be an adequate reflection upon these phenomena themselves, the metaphysical

basis for them must let itself be apprehended in them.

I argue that the life sciences are not only a phenomena that distinguishes our age, but that
these sciences in some way contributed to the formation of its ‘metaphysical basis’. I argue
that the relation between knowledge and living processes that characterizes modern
rationality was first formulated, or in any case expressed most clearly, by Kant. I do not
seek to either question or presuppose the significance of Kant as an author or philosopher
but to address the architectonic principle - the metaphysical basis - that seems to emerge
from his work. I argue that Kant’s simultaneous exclusion and inclusion of living processes
from his theory of understanding lays the basis for the negotiation of the relation between
knowledge and living processes that characterizes most recent inquiries in the life and

social sciences.

I argue, furthermore, that Canguilhem engages with this particular type of rationality by
identifying and transforming some of the basic concepts through which it functions. I
illustrate this by addressing some concepts or problems that play an important role in the
life and social sciences: environment, individual, knowledge or information, and
normativity. These concepts do not precisely map onto some of the specific concepts that
Canguilhem ‘traces’ in his various essays. Rather, they can be regarded as ‘second-order’

24 ¢ s 25

concepts,”* ‘categories’,? or ‘paradigms’*® around which Canguilhem structures his ideas

and that resurface at different points in his work. They are not necessarily derived from

2 Luhmann (1998), p. 2: ‘In attempts to characterize modernity, features are employed that originate from the
repertoire of societal self-descriptions. This is true, for example, of the association of the concept of
modernity with the conceptual world of the rational Enlightenment.’

3 Heidegger (1977), p. 115-116.

% Luhmann (1998), p. 7: these concepts allow Canguilhem to observe his own observing of specific concepts;
to trace such specific concepts and make them understandable by reference to a wider question or problem.
% See Chapter 3, para. 1.1.2 on Canguilhem’s use of that word.

% See Chapter 2, para. 1.1.2 on Agamben’s use of that word.
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either the life or social sciences, even if they are elaborated by Canguilhem with reference
to these sciences.”” These concepts are the real actors in what follows rather than the
philosopher Georges Canguilhem; Canguilhem functions as the ‘persona’ through which

these concepts can be explored.

It has been suggested that the influence of the life sciences on the social sciences in the
nineteenth century could be explained by reference to the ‘comprehensive, transferable
character of biological concepts’.?® Such a ‘unilateral’ transgression of disciplinary
boundaries by concepts from the life sciences to the social sciences is not explored here.
Rather, I argue that Canguilhem questions - through the life sciences - some basic
epistemological or discursive forms. These forms or concepts migrate and circulate free
from the constraints of institutionally defined disciplines. They function irrespective of
relatively recent disciplinary boundaries, biases, and epistemological frontiers.” In the
identification and discussion of these concepts, and the questioning of the rationality they
propose, lies the unique significance of Canguilhem’s work for the contemporary life and

social sciences.

1.2 A short biography
1.2.1 Canguilhem’s ‘vita activa’

Arendt’s discussion of the distinction between ‘vita activa’ and ‘vita contemplativa’ that

30 can be used to understand the

structured the understanding of life in ancient Greece
relation between Canguilhem’s life and work. Vita activa, also called ‘bios politikos’ by
Aristotle, signified a ‘life devoted to public-political matters’*! while vita contemplativa

referred to the life of the philosopher who distanced himself from active involvement in

7" Much has been made, too much I believe, of Canguilhem’s distinction between the social and the vital in
‘Du social au vital’, Canguilhem (2006), pp. 175-191. This part of his discussion proves Canguilhem’s
continuous preoccupation with the mutual information of the social and the vital (see Chapter 6, para. 3.2.2).
% Foucault (1989), pp. 41. Foucault argues against this and says that such influence can be explained by ‘the
fact that these concepts were arranged in a space whose profound structure responded to the healthy/morbid
opposition ... one did not think first of the internal structure of the organized being, but of the medical
bipolarity of the normal and the pathological’, thereby implicitly affirming the significance of Canguilhem’s
work ‘Le normal et le pathologique’ (2006).
» See Bachelard (1970) for a beautiful discussion of the notion ‘frontiére épistémologique’.
30 Arendt (1998), p. 7. It differs from the distinction between ‘zoe’ and ‘bios’, ibid., p. 97; subsequently
discussed by Agamben (1998), p. 1: ‘zoe, which expressed the simple fact of living common to all living
?}eings... and bios, which indicated the form or way of living proper to an individual or a group’.

Ibid., p. 12.
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worldly goings-on. Arendt argues that the beginning of the modern age, which she locates
somewhere in the seventeenth century, was characterized by a ‘reversal of the hierarchical

order’ between vita contemplativa and vita activa. >

Whereas the latter previously had a slightly negative connotation (even before it lost its
original meaning and came to signify mere activity or ‘business’),>> vita activa now became
increasingly significant. Arendt observes: ‘the point was not that truth and knowledge were
no longer important, but that they could be won only by “action” and not by
“contemplation™.>* She notes that the distinction was now one between thinking - rather
than contemplation - and doing because contemplation ‘in the original sense of beholding
the truth, was altogether eliminated’.® One of the consequences of this reversal in
hierarchy between vita activa and vita contemplativa was that experimentation and the use
of instruments in the generation of knowledge became much more important. Another
consequence, Arendt argues, was a rupture between philosophical and scientific ways of

knowing.*®

Canguilhem’s life and work challenge the distinction between vita activa and vita
contemplativa and illustrate the entanglements of action and contemplation, as well as
scientific and philosophical ways of knowing. Although Canguilhem regards philosophy as
contemplation in the traditional sense of ‘beholding truth’,>” he believes at the same time
that seeking truth requires action. Not action as involvement in public life or as activity or
 business. Rather, action as active engagement which differs from the ‘witnessing’ of events
that traditionally defines the engagement of the intellectual.® Moreover, Canguilhem’s
work shows how the importance of the use of instruments and experiments is not confined
to scientific ways of knowing; it does not indicate a rupture between philosophy and
science. Rather, by taking the role of instruments and experiments in knowledge formation

seriously, Bachelard - and Canguilhem after him - demonstrate that the philosophy of

* Ibid., p. 289.

3 Ibid., pp. 14-15.

3 Ibid., p. 290.

3 Ibid., p. 291.

% Ibid., p. 290.

37 Foucault (2001), pp. 477 and 480-481. Canguilhem observes, however, that ‘there is no philosophical
truth’. This does not mean that there is no truth in a specific philosophy or that philosophers are not concerned
with the question of truth; it only means that the ‘norm’ of truth does not apply to philosophy.; ibid., pp. 483-
484: ‘I cannot say that Kant’s philosophy is true, that Nietzsche’s is false. There are ridiculous philosophies
and rigorous philosophies. I don’t know a false philosophy nor, as a consequence, do I know one that is true’.
(My translation).

38 Sirinelli (1994), p. 9.
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science is about material objects, particularities, and practices rather than about universal

truths.®

Canguilhem (1904-1994) studied at the Lycée Henri IV in Paris, one of the well-known
‘kdgnes’ or schools that prepare pupils for the entrance examinations of the Ecole Normale
Supérie.ure (ENS). His classmates at the ENS were Jean-Paul Sartre, Raymond Aron, and
Paul Nizan, all of whom were destined to become famous twentieth-century philosophers.*’
After his studies, he taught at Jycées across the country and - while teaching philosophy in
Toulouse - began studying medicine. At the beginning of the Second World War,
Canguilhem resigned from his teaching post because - as he said in his resignation letter to
the rector of the university - he had ‘not passed his exams for the ‘agrégation’ in
philosophy to teach Labour, Family, Fatherland’.*! In 1941 he replaced his friend and
former fellow student Jean Cavaillés at the University of Strasbourg because the latter

became a professor at the Sorbonne in Paris.

Cavailleés was not only a philosopher of mathematics and logic but also a militant activist in
the French Resistance. He was executed by the Nazis in 1944 after having twice escaped
captivity. His activism inspired Canguilhem personally as well as professionally;** he

observed that

[Cavailles] assigned, twenty years in advance, the task that philosophy is in the process of accepting
today - the task of substituting for the primacy of experienced or reflexive consciousness the
primacy of concepts, systems, or structures.*’

In a memorial address, after Cavaillés’ death, Canguilhem drew a polemical distinction
between two groups of French philosophers. This distinction would, through its reiteration
by Foucault,44 become well known in French intellectual circles. Canguilhem said that one
group of philosophers focused on the subject and preached activism without practising it.
The reference was to the existentialists represented by Sartre who ‘militate[d] in [his]
writings’, ¥ as Sartre himself once said, rather than by taking up arms. The other group,

represented by Cavailleés and including Canguilhem, focused on abstract concepts rather

% Lecourt (1975), p. 164.

“0 For this biography, I mainly draw on Sirinelli (1994): pp- 464-466 and pp. 595-599 and Macey (1998).
! Sirinelli (1994), p. 598-599 (my translation).

2 Macey (1998), pp. 176-179.

* Canguilhem (1994b), pp. 88-89.

*“ Foucault (1985), p. 4.

* Christofferson (2004), p. 27.

17



than on the subject but could be found on the battlefields during the war. Canguilhem

writes in a tribute to Cavaillés:

[A]t the moment, some philosophers are squealing with indignation because certain other
philosophers have formed the idea of a philosophy without a personal subject. The philosophical
work of Jean Cavaillés can be invoked to support that idea. His mathematical philosophy was not
constructed with reference to some subject that could momentarily and precariously be identified
with Jean Cavaill¢s. That philosophy, from which Jean Cavailles is radically absent, determined a
form of action that led him, through the narrow paths of logic, to a pass from which no one returns.
Jean Cavailles was the logic of the Resistance lived to the death. Let the philosophers of existence

and of the person do as well next time, if they can.46

The drawing of such a stark distinction between these groups of philosophers seems
slightly out of character for someone who is usually more concerned with demonstrating
the impossibility of maintaining rigid distinctions. What perhaps explains Canguilhem’s
position is that, in this particular case, there simply was no ‘middle-ground’. The
occupation of France ‘profoundly shaped the politics of French intellectuals’ in the years
after the war and ‘the wartime division of friend and enemy, resistor and Nazi, between
whom no middle ground was possible, brought intellectuals into a Manichaean world in

which refusal to choose sides became a choice for an intolerable status quo.”*’

While others believe that Cavaillés® double life as a professor in the philosophy of logic
and as militant activist is inexplicable, Canguilhem observes how Cavailles’ activism was a
direct consequence of his philosophical beliefs: ‘It is a simple deduction ... Nazism was
unacceptable insofar as it was the negation - a savage rather than a scientific negation - of
universality, and insofar as it portended and sought the end of rational philosophy’.48
Canguilhem notes that ‘before being the sister of the dream, action must be the daughter of

rigor’.*

This commitment to ‘rigor’ also characterizes Canguilhem’s style of writing and his image
of philosophy as a ‘métier’ that requires serious labor, rather thé.n as some fanciful art.”° He
had little patience for what he regarded as fluffy science and famously observed that many
works in psychology give the impression of being a blend of ‘a philosophy without rigor,
an ethics that makes no demands and a medicine without controls’.’' It was this apparently

paradoxical idea of intellectual rigor culminating in resistance that probably attracted young

* Macey (1998), p. 178; Canguilhem (1996), p. 38.
7 Christofferson (2004), p- 27.

* Macey (1998), p. 177; Canguilhem (1996), pp. 36.
* Macey (1998), p. 179; Canguilhem (1996), p. 32.
%% Macey (1998), p. 175.

3! Macey (1998), p. 174; Canguilhem (2002), p. 366.
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students in the French university to Canguilhem. As Bourdieu formulated it, Canguilhem

did not represent

what is most commonly or frequently found in French philosophy and French universities. On the
contrary, what made him a kind of reference point or touchstone for myself and, I think for many
others, was his dissonance, not to speak of his resistance. Although holding the apparently most
conventional posts within the university system, he was not like the others. Simply, without pretence
or sham, with neither complacency nor pomposity, he fully fulfilled his function as a professor, as a

professor of philosophy (he never played the philosopher).52

Although he was popular among students, Canguilhem did not position himself with regard
to the student protests in 1968. His sympathy for these protests has, therefore, become the
subject of some speculation. There are some who believe that he sympathized with - or at
least understood - the pro‘cesters,53 while others believe that he found it difficult to come to

terms with the protests.>* Foucault said in this regard:

[TThere were also people who did not follow [this] movement. I am thinking of those who were
interested in the history of science ... Particularly around Canguilhem, an extremely influential
figure in the French University - the young French University. Many of his students were neither

Marxists, nor Freudians, nor structuralists. And here I am speaking of myself.55
Although some Marxist influences have been read into his work by Lecourt,*® Canguilhem
never explicitly aligned himself with Marxism or communism and even argued against it on
specific issues in much the same way as Foucault did. The petitions that Canguilhem signed
while he was still at the Ecole Normale Supérieur (ENS) show that his sympathies were
with the ‘traditional or liberal left, but not the revolutionary left’ to which many of his
students belonged.’” Canguilhem probably organized, for example, the petition against the
Loi Paul Boncour; a law that was meant to prepare the country for wartime but was

regarded as stifling intellectual freedom.’ 8

As a student, Canguilhem was a pacifist, as many intellectuals were during the interwar

period.”® Together with Sartre and other students he protested against mandatory military

52 Bourdieu (1998), p. 190.

53 Dagognet (1997), p. 11.

> Bourdieu (1998), p. 191; Macey (1998), p. 173.

3% Gutting (1989), citing Foucault at p. 11.

38 Lecourt (1975).

57 Macey (1998), p. 173.

%8 Sirinelli (1995), p. 326 and 465.

 Ibid., Ch. 10, pp. 314-343; See ibid., Ch.13, pp. 427-496, on the influence of Canguilhem’s teacher
Alain who was a pacifist.
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training at the ENS.®’ He gave up pacifism and joined the French Resistance,®! after the
Gestapo entered the University of Strasbourg where he was teaching and deported two
professors and a number of students. Canguilhem left the university to operate a field
hospital for the Resistance in the mountains of Auvergne and received, after the war ended,
the Croix de guerre and the Croix de la Resistance for evacuating that hospital under fire.
He returned in 1945 to the University of Strasbourg and, ten years later, succeeded the
famous French philosopher of science Bachelard (who had supervised Canguilhem’s thesis

in philosophy) as Professor of the History and Philosophy of Sciences at the Sorbonne.

1.2.2 Canguilhem’s ‘vita contemplativa’

Canguilhem published both his thesis in medicine, Le normal et le pathologique,® and his
thesis in philosophy, La Formation du concept du reflexe aux XVII et XVIII siécles,” as
well as a book that he wrote together with a fellow lecturer while he was teaching in
Toulouse entitled Traité de logique et de morale.’* Canguilhem’s other books, La
connaissance de la vie,%® Etudes d’histoire et de philosophie des sciences,® and Idéologie
et rationalité dans [’histoire des sciences de la vie,67 are collections of essays that had
previously been published in a variety of French journals or that were delivered by
Canguilhem as lectures. His writings have been grouped together in different ways by
different commentators; some group these writings by theme®® while others distinguish

consecutive phases in his writing.®

There are several books that are exclusively dedicated to Canguilhem’s thought. Some of

these are monographs, such as Canguilhem et les normes’ which focuses - as the title

% Ibid., pp. 326-328. Canguilhem wrote two songs for the end-of-year revue at the ENS (one together with
Sartre) against the Loi Paul Boncour (about the use of intellectuals in wartime) and against mandatory
military training.

¢! Ibid., pp. 597-598; See Canguilhem & Planet (1939), pp. 297-299, on the necessity of choosing ‘between an
attitude of submission to historical contingencies or necessities, that we believe are metaphysically or
physically founded, and an attitude of resistance or rather organization.” (My translation). Canguilhem
aPparently decided to choose the latter: ‘that which we call peace remains a purely verbal negation of war.’
62 Canguilhem (2006).

% Canguilhem (1977).

$ Canguilhem and Planet (1939).

8 Canguilhem (1993).

% Canguilhem (2002).

§7 Canguilhem (2000).

¢ Gayon (1998).

% Dagognet (1985).

7 LeBlanc (1998).
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suggests - on his idea of norms and Georges Canguilhem: philosophe de la vie"' which
takes a more holistic approach to his work. Other books are collections of papers presented
at conferences dedicated to Canguilhem’s thought, such as Actualité de Georges
Canguilhem - le normal et le pathologique72 which foéusés on his thesis in medicine and
Georges Canguilhem: historien, philosophe des sciences" which addresses various aspects
of his thought. Special editions of journals have been dedicated to Canguilhem, such as an
issue of the Revue de métaphysique et de morale,’ the famous French philosophy journal
in which Canguilhem himself frequently published. This issue is introduced by Foucault
and collects articles by former students on Canguilhem’s work, personality, and teaching
style. The journal Economy & Society” devoted a special issue to his thought and collects

papers from a conference held on Canguilhem’s work in London.

A few books have been written on the epistemological lineage of Bachelard, Canguilhem
and Foucault, and Bachelard and Canguilhem respectively.”® Apart from this, there are
various articles, contributions to books, and book reviews that have been written about
Canguilhem’s work.”” Much of his work has not been translated into English, although
translations have been published of Le normal et le pathologique and Idéologie et
rationalité dans I’histoire des sciences de la vie.”® A book has also been published in
English that collects various fragments from Canguilhem’s essays and groups these
together into various themes.” However, by taking such fragments out of context it
becomes almost impossible to appreciate Canguilhem’s particular style of writing and the

substance of his ideas.

' Dagognet (1997).

2 Bing, Braunstein, Roudinesco (Eds.) (1998).

7 Balibar, Cardot, Duroux (Eds.) (1993).

™ Revue de métaphysique et de morale 90 :1 (1985).

" Economy & Society 27: 2&3 (1998).

7 Lecourt (1975); Hertogh (1986). See also Gutting (1989), pp. 9-54.

7 Most notably: Hacking (1998); Rheinberger (2005b).

8 By Reidel (1978) and MIT Press (1988), respectively.

™ Canguilhem (1994a). See the extensive bibliography by C. Limoges of Canguilhem’s work (including
essays he wrote as a student).
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1.3  Intellectual lineage
1.3.1 Canguilhem as ‘precursor’ to Foucault

Some efforts have been made to establish the relevance of Canguilhem’s writing for
sociological inquiries -into the life sciences and for an Anglo-American audience.%
However, I argue that such efforts have - at least in some respects - been counterproductive.
Initial interest in Canguilhem’s work often follows from his role as mentor of Foucault.
Most commentators seem to adhere to the idea of a linear and progressive history of
thought that can only be charted by reference to consecutive individual thinkers.
Canguilhem makes a point of rejecting the idea of the progress of knowledge and the
associated method of focusing on individuals and their theories.?! He believes that the idea
of the ‘precursor’ defeats the purpose of a history of science because the historicity of the

sciences themselves is not recognized.®

The intellectual complicity between Canguilhem and Foucault is obvious. To read the work
of one through the work of the other may, therefore, be productive for certain purposes.
However, I argue that to read Canguilhem exclusively through Foucault and attribute value
to his work only to the extent that Foucault elaborates on it ‘dilutes’ Canguilhem’s thought.
The potential of his work remains unrecognized by those whb read it in order to make
further seﬁse of Foucault, rather than appreciate it on its own merit. Canguilhem’s work is
often described as too ‘organic’ or as being exclusively concerned with the life sciences;®

as if it has nothing to contribute to the social sciences without Foucault’s elaboration.

In what follows, the substance of Canguilhem’s ideas is sometimes briefly contrasted with
the work of Luhmann. Luhmann’s social systems may seem far removed from the living
processes that form the object of inquiry for Canguilhem. However, I argue that
Canguilhem and Luhmann draw - to some extent - on the same intellectual heritage. Both

were influenced by the German philosophers Kant, Hegel, and Nietzsche and by the

%'N. Rose (1998); Gutting (1989) pp. 32-52.

8 Canguilhem (1998), p. 318, observes that Kant adhered to the progress theory of the Aufkldrung, even ifhis
own Copernican Revolution arguably disrupted such a linear idea of progress.

82 See Canguilhem (2002), pp. 20-23 on the ‘precursor’; ibid., p. 21: ‘The complacency of researching,
finding, and celebrating precursors is the most distinct symptom of an inaptitude for epistemological critique.’
(My translation).

¥ N. Rose (1998), pp. 162 and 164,
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twentieth century theories of cybernetics and autopoiesis.* More importantly, I argue that
Canguilhem and Luhmann share a common purpose even if their respective styles are very
different and their ideas unfold in different environments. Both engage with and seek to
question, through different theoretical methods, the particular rationality that was

formulated in the German philosophical tradition - especially by Kant.

Luhmann’s systems theory represents a challenge to Kant’s theory of understanding, while
at the same time remaining inextricably linked to it. Canguilhem’s inquiry into concepts
can be regarded as preceding Luhmann’s transformation of the terms that were previously
associated with ‘the social’. Luhmann refers to Canguilhem’s work in specific instances,
most notably with reference to the concept of ‘environment’ (see Chapter 3). However,
Canguilhem makes no explicit reference to Luhmann so that it cannot be assumed that he

was aware or familiar with his work.

1.3.2 Countrymen: mentors and pupils

Canguilhem’s work is influenced by various writings in biology, medicine, and philosophy.
One would perhaps - taking into account their shared subject matter - expect Bergson, who
is often described as the ‘philosopher of life’, to represent the most important influence on
his thought. However, Bergson’s philosophy and his interest in the life sciences differs
from that of Canguilhem. Bergson, for example, questions specific aspects of Kant’s theory
of understanding - most notably his ideas of space and time - in relation to living processes.
However, Canguilhem questions the wider project of Enlightenment rationality by focusing

on the relation between knowledge and life.*®

A philosopher that arguably influenced Canguilhem’s work much more, and whom he
writes about from an early age, is Comte.*® Comte’s contributions to the philosophy of

biology, for which he is not specifically known, are explored by Canguilhem as well as his

¥ Canguilhem (2002), p. 348, focusing on the original inspiration for autopoietic theory - i.e. Kant’s ideas on
the self-organization of living processes - by reference to the ‘self-containment of organizational operations’
(my translation); Canguilhem (2000), p. 82, referring to cybernetics in his discussion on regulation in biology.
% Canguilhem (2002), p. 348 : Canguilhem’s philosophy is one of concepts. He observes about Bergson’s
notion of ‘durée’ in relation to living processes: ‘It is clear that a philosophy of life thus conceived cannot be
a philosophy of the concept.” (My translation)

8 Canguilhem (2002), pp. 61-98; Macey (1998), p. 174: Canguilhem submitted an essay for entrance to the
‘agrégation’ in 1926 on Comte’s theory of order and progress.
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ideas on progress. Canguilhem finds in Comte’s work many of the main themes that he

addresses in biology and in the history and philosophy of science.

However, the philosopher who undoubtedly exercised the greatest influence on Canguilhem
was Bachelard. He first recovered the concept of the norm for the sciences. Canguilhem
takes this concept in an entirely different direction by elaborating the notion of
‘normativity’ in the life sciences (see Chapter 6). Bachelard discusses the idea of
‘epistemological value’ mainly by reference to physics and mathematics.®’” This idea, as

Lecourt points out, is directed against two notions that dominated philosophy at the time.

First, it is directed against the idea that the notion of value is the exclusive domain of
ethics. Bachelard claims that it is in fact epistemology and the philosophy of science where
the question of value and normativity should be addressed, because - according to him - the
most important value, i.e. truth, is the privileged subject of the sciences.®® Second, his idea
of epistemological value challenges a predominantly positivist philosophy of science.
Science, according to Bachelard, should not be regarded as delivering facts about the world
but as the continuous emergence of a variety of epistemological values. The idea of
‘epistemological value’ was inspired by Spinoza’s saying ‘“veritas norma sui” (the truth is

its own measure)’.%

This does not mean that science describes certain truths about - or prescribes certain laws to
- the world but that the sciences are distinguished by the way in which they give rise to
different truths. This, in turn, gives rise to a continuous process of correction and
rectification and leads to the idea that what lies at the heart of the sciences is not so much
truth but error (see Chapter 3, para. 3.2.3).90 It is this focus on the generation of truths, on
the importance of norms, and on the centrality of error that is subsequently taken up by

Canguilhem.

Canguilhém was also inspired by Bachelard’s emphasis on the role that instruments and
experiments play in the generation of knowledge.91 Bachelard proposes that the generation

of knowledge does not take place in a vacuum or in someone’s mind (as Kant seemingly

%7 Lecourt (1975), pp. 10-11.

% See N. Rose (1998), p. 160 on scientific discourse as ‘veridical’.
% Lecourt (1975), p. 12.

 Ibid., pp. 54-55.

*! Tbid, p. 76: Bachelard refers to scientific instruments as ‘materialized theories’ and invented the notion of
‘phenomeno-technics’ (on the latter notion, see Rheinberger (2005a)). Ibid., p. 137: traditional philosophy
could only regard the role of instruments in concept formation as ‘inessential “mediation’”’.
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suggested). Rather, it is mediated and constituted through a material world and fhrough the
instruments that are used to obtain knowledge. He does not believe in a ‘tranquil universe
of the ideal problems posed by the philosopher about “science™,”* but instead believes that
the focus of the philosopher should be on the real problems that confront researchers and
the historical conditions of the production of scientific knowledge. He does not inquire into
the question of knowledge or understanding as such but into the particular kinds of
knowledge generated by particular problems.

Not only is Canguilhem influenced by his mentor Bachelard, but also by the work of his
former students; especially Foucault whose thesis he examined.*® He refers at times to the
work of Simondon, Dagognet, and Lecourt, all of whom elaborate various themes of
Canguilhem’s own work. Foucault focuses on the relation between normativity and life
through his notion of ‘biopower’.94 Simondon develops his ideas on individuation in the
sciences and on the relation between biology and technology.®® Dagognet’s work remains
perhaps most closely to Canguilhem’s specific fields of inquiry: epistemology, reason, and

the life sciences.”® Lecourt focuses especially on Canguilhem’s epistemology.”’

However, Canguilhem was not only concerned with philosophy. He followed Bachelard’s
advice of learning from the sciences and using these sciences to inquire into philosophical
concepts. *® In the same way as Comte performs the role of one of Canguilhem’s - often
invisible - philosophical interlocutors, the famous French physiologist Claude Bernard is
his sounding board in matters of biology and medicine (as well as philosophy). These
different disciplines can never be clearly distinguished in Canguilhem’s work. He notes, for
example, in the introduction to his thesis in medicine that he has ceded perhaps a little too
much to the ‘démon philosophique’.99 The impossibility of distinguishing between the
sciences and philosophy is partly the result of his Bachelardian way of philosophizing. It
implies that philosophy cannot merely accept the end result of scientific explorations as

object of inquiry. Rather, philosophy needs to probe the different avenues of scientific

2 Ibid., p. 26.

% See Canguilhem (1995) for his original comments on Foucault’s thesis; Canguilhem (2000), p. 10: for
Canguilhem’s engagement with, and criticism of, Foucault’s work in L 'Archéologie du Savoir, Canguilhem
(1984) co-edited a book on Dagognet.

* Foucault (1998), pp. 135-145.

** Simondon (1964) and (1958).

% For example, Dagognet (1984) and (1988).

*" Lecourt (1975). '

% Ibid., p. 34. Bachelard calls this: ‘Se mettre a I’école des sciences.’

% Canguilhem (2006), p. 5 (Introduction to the 2nd edition).
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practices and experiments in order to follow the formation of objects or concepts and

determine their meaning and value.'”

The main reason why Canguilhem was fascinated by Bernard was not simply because he
was one of the most influential figures in the French life sciences, as Comte was in French
philosophy, but because Bernard’s work contains a number of productive ambiguities.
Although Bernard often professes his antagonism towards philosophy and history, he
himself is prone to philosophical musings; hence Canguilhem’s description of him as a

scientist ‘in love with philosophizing’ (‘féru de philosophémes).!!

One of the ambiguities
of Bernard’s work arises from the fact that his declared aversion to what he regards as the
loftiness of philosophical inquiries and the uselessness of historical inquiries into the
sciences'® is paralleled by his use of philosophical and historical reflection. This enables
him to develop a theory of experimental medicine that seeks to set the agenda of medical

research for years to come.'®

1.3.3 The German connection: scientists and philosophers

Canguilhem himself points to another, perhaps more unexpected, influence on his thought:
the works of various German philosophers and scientists. Canguilhem observes that French
philosophers, probably to their detriment, have not engaged much with the ideas of certain
German philosophers.'® He makes an exception for Cavaillés whom he describes in an
obituary as despising Nazism but as having a great passion for ‘the Germany of Kant and
Beethoven’ (despite the fact that the defence of German ‘Kultur’ was used as justification

195 Many French philosophers of the interwar period, including Sartre and

for the war).
Aron, spent one or two years at German um'versities;")6 Cavaillés retained an interest in
German philosophy from his studies in Heidelberg. However, it was (arguably) Kojéve’s
presentation of Hegel that gave German philosophy a more permanent place in French

philosophical thinking.'"’

1% Canguilhem (2003), p. 165.

19! Canguilhem (1988), p. xi; Canguilhem (2000), p. 10.

12 See Petit (1987) for some of Bernard’s contemptuous quotes.

1% Ibid. and Bernard (1865).

1% Canguilhem (2002), p. 347, mentioning the example of a philosophy of the organic 4 la Hegel. See Fichant
(1993), p. 41 for the influence on Canguilhem of German philosophy.

195 Ferriéres (1982), p. 202: Cavaillés said, under interrogation, how much his philosophy was influenced by
German philosophers and how he appreciated the Germany of Kant and Beethoven.

19 Judt (1992), p. 76.

197 Ibid.
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Canguilhem makes reference to Kant, Hegel, and Nietzsche, but he refers to each in a quite
different way. His most elaborate reference to Kant is with regard to the relation between
the concept and life. He explicitly refers to Kant’s Critique of Pure Reason in order to shed
light on the character of concepts and to the Critique of Judgment in order to explore the
relation between knowledge and the self-organization of living processes.'°® At other times,
Canguilhem refers only briefly to Kant’s Critique of Pure Reason in order to clarify his
own thoughts without engaging much with its contents.'® In only a limited number of
paragraphs does Canguilhem refer explicitly to the limitations of Kant’s ideas on

knowledge and understanding with regard to living processes.llo

Some of Canguilhem’s most explicit references to Hegel are also with regard to the relation
‘between knowledge and life. They demonstrate his belief that his own ideas on the subject
most closely resemble Hegel’s views, rather than those of Kant or Bergson.''! However,
references to Hegel are specific and piecemeal and do not seem to form part of any

sustained engagement with Hegel’s philosophy.“2

Canguilhem’s engagement with Nietzsche is even more difficult to define.''? The influence
of Nietzsche on his work is more obvious than that 6f either Kant or Hegel, although
explicit references to Nietzsche are few and far between.''* It seems curious, as Stiegler
points out, that Canguilhem - when he does refer to Nietzsche - seems to slightly
misrepresent the latter’s arguments in order to contrast his own views with it.!’
Nevertheless, some specific thoughts of Nietzsche resonate quite clearly in Canguilhem’s

work (see Chapters 4 and 6).

Canguilhem’s method of tracing concepts rather than individual protagonists forces him to

engage with thinkers of different philosophical backgrounds. It is the intricacies of the

198 Canguilhem (2002), pp. 343-345.

19 Canguilhem (2006), p. 175.

1% Canguilhem (2002), pp. 351-352.

"' Ibid., pp. 345-348.

12 Gayon (1998), p. 323, n. 79, points out that Canguilhem’s references to Hegel seem to be inaccurate and

that Canguilhem, while ‘borrowing’ some of Hegel’s expressions, does not use Hegel’s philosophy to any
eat extent.

3 Foucault (1985), p. 14 observes that Canguilhem was at the same time close to - and removed from -
Nietzsche. Canguilhem described himself once as ‘un nietzschéen sans cartes’ Fichant (1993), p. 48 n. 4.
114 See Stiegler (2001) for references by Canguilhem to Nietzsche’s work; Fichant (1993), pp. 44-45 on
Canguilhem’s engagement with Nietzsche’s philosophy.

113 Stiegler (2001), pp. 85-88: an example is the suggestion that Nietzsche follows Bernard’s argument about
the homogeneity of the normal and pathological; Canguilhem (2006), p. 16.
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paths of concepts that make it impossible to draw geographical lines between French and
German philosophical traditions. However, Canguilhem does note a substantial difference
between German and French writing on the life sciences specifically. He says that, whereas
the Germans rationalize the means (‘moyens’) of life, the French do the same to its ends
(‘fins’)."'% In other words, whereas the former accept the indeterminacy of the ‘fins’ of
living processes, they cannot come to terms with the indeterminacy of the functioning of
living processes without rationalizing such functioning. The French, in turn, need to know
where living processes are going or what their particular purpose is while they happily

leave the functioning of such processes to intuition.

This comment seemingly refers to the particular style of thought of two philosophical
traditions. At the same time, the distinction between ‘means’ and ‘ends’ is put into question
by living processes themselves and by their technological manipulation. Kant characterized
organisms as processes of self-generation where means and ends - or cause and effect -
become almost indistinguishable: ‘with regard to its species the tree produces itself ... it is
both cause and effect, both generating itself and being generated by itself ceaselessly’.!!” In
Kant’s work on morality, the distinction between means and ends takes on a slightly
different significance through its association with the moral status of persons and things.''®
The relation between means and ends in the life sciences is an important question that will

not be addressed here in much further detail.

Apart from the work of German philosophers, the ideas of Goldstein - a neurologist -
exercised great influence on Canguilhem’s work. Goldstein fled Germany before the war in
fear of persecution, wrote his book Der Aufbau des Organismus'" in exile in The
Netherlands, and subsequently emigrated to the United States where he became a professor
at Columbia University. Two aspects of his method, both counterintuitive at the time,
particularly inspired Canguilhem. First, Goldstein starts his inquiry into the organism by
regarding it as a whole rather than by dissecting it into parts.'*” Second, Goldstein’s study
is based on ‘pathological data’ that he had obtained while freating soldiers who suffered

16 Canguilhem (1947), pp. 325-326.

"7 Kant (1987), p. 249, section 64, para. 370.

18 Kant (2004), p. 37, 4:428: ‘Beings the existence of which rests not on our will but on nature, if they are
beings without reason, still have only a relative worth, as means, and are therefore called things, whereas
rational beings are called persons because their nature already marks them out as an end in itself, that is, as
something that may not be used merely as a means.’

' Goldstein (1995).

120 Ibid., pp. 18 and 23-24.

28



12l Canguilhem follows Goldstein’s focus on

brain damage during the First World War.
normality and pathology and on the individual in his own writing. Canguilhem and his wife

Simone translated some of Goldstein’s work on epistemology from English into French.'?

PART II
2.1 A methodology not limited to method
2.1.1 The characteristics of concepts

The focus on concepts in Canguilhem’s work, and in the following chapters, requires some
explanation or perhaps justification. Conceptual inquiry seems to be somewhat
unfashionable. Canguilhem notes in an introduction to one of his books that it is up to the
reader to decide whether he should be regarded as a ‘fossile conceptualiste’.'> Many
inquiries focus predominantly on the material world of objects and instruments. A focus on
concepts only seems justifiable when the role played by instruments and experiments in the
formation of such concepts is emphasized. As Bachelard observes: ‘a concept must from
now on integrate into its constitution as a concept the technical conditions of its

realization’.!?*

The idea that concepts are products of practices and of the material environment in which
they are put to use, represents an alternative to Kant’s idea that a concept is primarily a tool
of cognition that should necessarily be prior to the world that it seeks to make intelligible.
One of the consequences of the idea that the ‘construction’ of concepts is ‘intertwined with
the practices which operationalize them, give them empirical reference, and make them
function as tools for the production of knowledge’'? is that concepts are indeterminate.
This does not mean that they become useless as tools of cognition; quite the opposite: it

makes them more useful because their ‘reference potential’'® is greater.

2! Ibid., pp. 29-30; ibid., p. 15. ‘
122 Canguilhem (1994a), see Limoges’ bibliography, pp. 385-454, p. 407.
'2 Canguilhem (2000), p. 9.
1 L ecourt (1975), p. 138.
123 Ienoir (1988); Rheinberger (1997a), pp. 16-17.
1% Kitcher (1982), p. 340.

29



Indeterminacy plays an important role in Bachelard’s philosophy; such indeterminacy
inspired subsequent references to, for example, ‘concepts in flux’ and ‘boundary
concepts’.'?” Canguilhem, following Bachelard, focuses not only on the emergence of
concepts and their characteristics but also on the continuous rectification and
transformation of concepts. Such rectification is regarded by him primarily as the fesult of
experimentation rather than logical reasoning or the progressive development of
knowledge:.128 |

Another characteristic of concepts is their ‘mobility’ or the way in which concepts tend to
hover between practice and theory.'? This notion of the mobility of concepts differs from
the traditional idea of the correspondence between a concept and the object it refers to. The
mobility of concepts expresses a productive tension between thought and practice,'*°
whereas the idea of correspondence relies on a separation between the empirical world and
understanding. The representation of concepts as ‘mobile’ also differs from the idea that
concepts migrate between disciplines or circulate freely irrespective of disciplinary

boundaries.

The characteristics of concepts - their indeterminacy, the way in which they implicate the
means of their own production, and their mobility - are well documented. However,
concepts are still largely regarded in the Kantian sense as making objects possible; perhaps
not as objects themselves but as objects of understanding or knowledge.'31 Instruments are
regarded as playing a significant role in concept formation, while concepts themselves are

regarded as instruments or tools that are necessary for the formation of knowledge.'*?

127 Dagognet (1965), p. 83: Bachelard said ‘We must insist on the necessity of reinstituting the “awareness of
the non-rigorous” in order for a complete “awareness of rigor” to be possible.’ (My translation); Rheinberger
(1997a), p. 14: terms attributed to Elkana and Lowy respectively; Rheinberger (2000), p. 219: on the
usefulness of ‘an epistemology of the imprecise’; Tiles (2005).

128 Canguilhem (2002), pp. 295-296 : ‘The nineteenth century did not invent the concept of reflex, but it
rectified it. This rectification of the concept is not a thing of logic, it is a thing of experiment ... This
rectification is, therefore, not linear, it is made up of polemical situations that do not all represent progress.’
(My translation).

129 Rheinberger (1997a), p. 13.

130 Ibid., concepts shuttle back and forth between deriving an idea from practice and imposing one upon it.
Bl1bid., p. 22: ‘What i at stake is the grand project of modernity, the instantiation of Kant’s rationalist credo
that we understand only what we can make in terms of our conceptualizations ... Meanwhile, the credo has
taken on a very non-Kantian appearance. What we can ourselves make and accomplish, we always know in
the form in which we locally do it, and not even this completely.’ :

132 Canguilhem (2002), p. 353: ‘the human invention of the concept ... goes hand in hand with the human
invention of the tool’. ’
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Canguilhem does not deny that a concept is, in many ways, an instrument that has cognitive
value to the extent that it functions as an ‘operator’ in the formation of knowledge.l33
However, he chooses to focus on the values that a concept integrates in its form. This
requires him to investigate the conditions under which a concept emerged. This particular
method of inquiry contributes to the greater project, inspired by Bachelard, of revealing the

normative in scientific discourse.'**

The focus on concepts in the following chapters is not necessarily motivated by a desire to
follow Canguilhem’s own method. Whereas Canguilhem charts the transformation of
concepts through time and in different contexts, concepts are used here in order to show
how Canguilhem engages with modern rationality through some of its most basic
epistemological forms. While Canguilhem focuses on very specific concepts, the focus here
is on some of the ‘second order’ concepts that underlie Canguilhem’s inquiries and allow
him to structure his thought. As a consequence, I do not explore how such concepts may

have been produced or transformed through certain practices, instruments, and experiments.

2.1.2 Acting through concepts or concepfts as actors?

What role does Canguilhem fulfil in the following chapters; who or what does Canguilhem
represent? He could be regarded as a centre of reference in which various ideas, concepts,
and traditions can be ‘anchored’.'®® More particularly, Canguilhem can perhaps be
associated with the figure of the ‘médecin-philosophe’ that emerged in Europe around the
middle of the eighteenth century. The ‘médecin-philosophe’ originated with the
‘Montpellier school’ in France, most notably repfesented by the famous physiologist
Bichat.'*® It represented a school of thought whose most distinctive characteristic was a

belief that medicine provides privileged entry into key philosophical issues.

Canguilhem could also be identified with the persona of the ‘intellectual’. The emergence
of this persona is often attributed to the end of the nineteenth century and the Dreyfuss

affair but has also been associated with the interwar period when writers developed a

3 1bid., p. 360.

134 This does not mean that scientific discourse therefore becomes unscientific or unreasonable. On the
contrary, reason itself is shown to be normative. See also N. Rose (1998), p. 159.

135 Hunter (2007), p. 583.

136 Zammito (2008).
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collective voice that was strongly influenced by pacifism.'*’ The intellectual emerged when
writers and philosophers no longer expressed their opinions solely as representatives of

their respective professions.

It seems as if the idea of the intellectual was ready for renewal almost from the time it
emerged. Both Sartre and Foucault (the latter together with his philosophical accomplice
Deleuze)'*® sought to redefine the notion of the intellectual in the 1960s."* The reason for
this redefinition was partly the dissatisfaction to which the unfulfilled promise of the
intellectual as a moral arbiter and representative of the people gave rise. Foucault observes
that ‘[f]or the most part, I think that intellectuals have given up trying to be prophets -
that’s if intellectuals still exist as a category, or should still exist, which isn’t certain or
even perhaps desirable’.'** Deleuze formulates their project of redefining the intellectual as

follows:

[Flor us the theorizing intellectual has ceased to be a subject, a representing or representative
consciousness. Those who act and who struggle have ceased to be represented, be it by a party or
union that unrightfully claims in turn the right to be their consciousness. Who speaks and who acts?
It is always a multiplicity, even in the person who speaks and acts ... There is no more
representation. There is only action, the action of theory and the action of practice in relay relations

or in networks.141

*142 and the emphasis on the ‘action of theory” is reminiscent

The ‘refusal of representation
of Canguilhem’s ideas that the subject should not be taken as the point of departure and that
conceptual rigour inevitably leads to action. The action that Canguilhem, as well as
Foucault and Deleuze, refer to can no longer be referred back to - or exclusively identified
with - a particular individual or subject. Rather, it follows from concepts that together form
- in Deleuze’s words - a kind of intellectual ‘multiplicity’. Canguilhem addresses the
correspondence between action and theory when he emphasizes that Cavaillés’ activism
cannot solely be referred back to Cavaillés as a subject. Rather, action is associated with the
‘narrow paths of logic’ and Cavaillés’ conceptual inquiry (see para. 1.2.1 above). This

suggests that concepts represent more than just a methodology for Canguilhem.

57 Levy (1995), p. 55; Sirinelli (1988).

138 pottage (1998b), p. 2, refers to ‘a sort of ongoing conceptual complicity between Foucault and Deleuze’.
See also Davidson (1997).

139 Christofferson (2004), pp. 70-71: Sartre talked about the ‘new intellectual’, while Foucault and Deleuze
referred to the ‘specific intellectual’. Gutting (2005a): The latter was represented by the teacher or the
engineer rather than by the intellectual who ‘speak(s] in the capacity of master of truth and justice.’

107 evy (1995), p. 372.

I Christofferson (2004), p. 71.

2 Ibid.
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In what follows, the focus is not on Canguilhem as a philosopher or intellectual; as a
subject who acts through concepts. Rather, concepts are themselves regarded as actors.
Together, they form an ‘intellectual multiplicity’ that is not reducible to - or exclusively
representative of - the individual that is Georges Canguilhem. The concepts that he
addressed do not refer back to Canguilhem - the subject, but to other concepts. As Deleuze

observes:

In any concept there are usually bits or components that come from other concepts, which corresponded
to other problems and presupposed other planes ... In fact, having a finite number of components, every
concept will branch off toward other concepts that are differently composed but that constitute other
regions of the same plane, answer to problems that can be connected to each other, and participate in a

. 143
co-creation.

Since concepts refer to themselves and to other concepts, they are at the same time absolute
and relative. They are relative with regard to other concepts but absolute with reference to
the situation in which they emerge and the values they envelop.144 The reference of
concepts to other concepts implies that concepts ‘extend to infinity’.'"*® This is why
Canguilhem is often regarded as tracing networks of concepts that seem to extend endlessly

beyond any theory or individual.

The idea of the self-reference of concepts, and of the reference of concepts to other
concepts, was also present in Kant’s work. He emphasizéd that concepts are tools of
understanding that do not, in and of themselves, claim anything regarding the world of
experience. This raises, at the same time, the difficulty of the distinction between
understanding and experience. One of the main questions for Kant was how concepts can

correspond with experience without deriving from it (see Chapter 2).

2.1.3 The vitality of concepts

Canguilhem’s method of divorcing concepts from theories makes it possible for concepts to
become actors. Whereas theories are necessarily associated with an individual thinker,
concepts extend beyond the theory as well as the individual. Theories are elaborated around

concepts and, therefore, appear only ‘after the event’.'*¢ The focus on concepts rather than

13 Deleuze & Guattari (1994), p. 18.
% bid., p. 21.

5 Ibid., p. 19.

146 Lecourt (1975), p. 173.
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theories represents the greatest difference between Canguilhem’s work and Anglo-

American philosophy of science. As Gutting observes:

[A]s long as concepts are regarded as functions of theories, their history will be identical with that of
the development of theoretical formulations. But for Canguilhem concepts are ‘theoretically
polyvalent’; the same concept can function in quite different theoretical contexts. This opens up the
possibility of histories of concepts that are distinct from the standard histories that merely trace a

. . . 4
succession of theoretical formulatlons.l 7

Canguilhem’s method has influenced many writers who ‘do not propose, advocate, or
refute theories of knowledge. They study epistemological concepts as objects that evolve
and mutate.”'*® This vitality of concepts - their evolution, mutation, and self-generation - is
expressed in Canguilhem’s idea that concepts are life forms and that the processes of
knowing and living are intimately linked (see Chapter 5). It represents a challenge to the
traditional separation between knowledge and life that characterizes Kant’s thebry of

understanding.

Deleuze explored the vitality of concepts further when he referred to the process of

autopoiesis in relation to the formation of concepts:

But the concept is not given, it is created,; it is to be created. It is not formed but posits itself in itself
- it is a self-positing (‘auto-position’). Creation and self-positing mutually imply each other because
what is truly created, from the living being to the work of art, thereby enjoys a self-positing of itself,

or an autopoetic (‘autopoiétique’) characteristic by which it is recognized.
P poietiq M gn

The idea that concepts are in some sense self-generative implies that they are creative or
productive, rather than mere instruments or fabrications of knowledge. Deleuze observes
that the formation of concepts does not cease after their initial emergence but that such
formation is a continuing process: ‘although concepts are dated, signed, and baptized, they
have their own way of not dying while remaining subject to constraints of renewal,
replacement, and mutation.’'*® This statement echoes Canguilhem’s view that a concept
never remains the same in different times and contexts, even though the problem it
envelops may persist throughout time. It is always a particular situation or question that
gives rise toa concept and that this concept, in turn, formulates. This is why a concept is

always normative; there is no such thing as an ‘innocent’ or neutral concept.'!

"7 Gutting (2005c), p. 8.

8 Hacking (2002), p. 9.

" Deleuze & Guattari (1994), p. 11 ; Deleuze & Guattari (1991), p. 16.

0 Ibid., p. 8. ‘

15! Duroux (1993), p. 49, observing that what he learned from Canguilhem was the ‘non-innocence des
concepts’.
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2.1.4 Concepts as problems

Canguilhem’s tracing of concepts is often described as one of the defining characteristics of
his work. However, this work should not be read as a mere history of ideas that describes
concepts and their formulations over time. I argue that Canguilhem uses concepts, the tools
of modern rationality,'> in order to question this rationality. The concepts to be discussed
perform two main functions in order to perform this task. First, they envelop problems -

and second - they diversify, rather than unify, the values and intuitions that they integrate.

Canguilhem does not focus much on the pragmatic character of a concept ‘as a process to
economize thought’.!® Rather, it is the inherently problematic nature of a concept that
makes a concept productive. In other words, Canguilhem uses concepts because they
‘preserve a problem’,"** not because they exclusively make knowledge possible - as Kant

proposed. As Heidegger observes:

[B]y the retrieval of a basic problem, we understand the opening-up of its original, long-concealed
possibilities, through the working-out of which it is transformed. In this way it first comes to be
preserved in its capacity as a problem. To preserve a problem, however, means to free and keep

watch over those inner forces which make it possible ... as a problem.155

This does not mean that a problem is preserved in a concept and, therefore, remains
identical through time. Concepts change according to how a problem is transformed and
reformulated over time. Lecourt observes that Canguilhem not only focuses on the
preservation of problems but also on the ‘conditions of appearance of concepts, i.e.,
ultimately on the conditions which make problems formulatable.’ 16 This means that when
Canguilhem ‘traces’ a particular concept, he does not explore how something is known
through that concept. Rather, he investigates what that concept envelops or integrates

within itself; a diversity of problems, values, and intuitions.

152 Canguilhem (2002), p. 344: Canguilhem argues that Kant regards the concept primarily as a necessity of
reason,

' Ibid.

13 Canguilhem (1978), p. xxv: Canguilhem notes in the Foreword to the 1966 edition that he sought to
‘preserve a problem, which I consider fundamental, in the same state of freshness as its everchanging factual
data’. He believes that the role of philosophy is to investigate such problems, ibid., p. 8: ‘we are yielding to a
demand of philosophical thought to reopen rather than close problems. Léon Brunschvicg said of philosophy
that it is the science of solved problems. We are making this simple and profound definition our own; See
also, ibid., p. 36: ‘the problem itself persists at the heart of the solution presumably given to it’.

15 Heidegger (1997), p. 143.

136 Lecourt (1975), p. 173.

35



Canguilhem’s focus on concepts is inspired by Bachelard who observes that ‘it is at the
level of each concept that the precise tasks of the philosophy of the sciences are posed’.'’
Since Bachelard focuses on physics, chemistry, and mathematics, the question arises
whether a focus on concepts is equally productive in the life sciences which seem much
less ‘rational’. Canguilhem, however, believes that concepts are especially suitable for
inquiry into the life sciences because the process of living and the formation of concepts are
somewhat alike. Both processes involve a continuous confrontation of problems'*® and are
creative or productive.159 The character of living processes themselves renders much

inquiry by ‘theory’ useless.

2.1.5 Concepts as ‘unification of a manifold’

Canguilhem adopts a particular style of writing for his discussion of concepts. He uses
common sense terms, but subsequently changes the relation between them. This ‘réversion’
is not a rhetorical trick.'®® Rather, it is a way to challenge and reorder the usually accepted
relation between terms, thereby transforming the understanding of a concept. These shifts

can be difficult to detect in Canguilhem’s essays and therefore often go unnoticed.'!

Something similar is at issue in Canguilhem’s apparently innocent recovery, but implicit
reconstitution of meaning, of Kant’s original idea of the concept. Kant regarded a concept
as a ‘unification of a manifold’.'®? He suggested that concepts can ‘solve’ the problem that
the diversity of the empirical world represents for knowledge or understanding. Concepts
gather empirical diversity within themselves and it is this unification that makes
understanding possible. !Canguilhem focuses on the ‘flipside’ of this idea by regarding a
concept not as a solution to a problem of understanding, but as itself enveloping a manifold
of problems. Since a concept - according to Kant - represents a unification of a manifold,

this means that it necessarily contains diversity within itself. As Canguilhem observed:

157 Ibid., p. 73.

138 Osborne (2003), p. 10: Canguilhem does not focus like Bergson on the ‘problem-solution composite’ but
rather on the ‘open-ended provocation of the problematic; to scupper solutions in the name of the re-
evaluation of values’.

19 Ibid., p. 7: Bergson observed: ‘stating the problem is not simply uncovering, it is inventing’.

190 piquemal (1985), p. 81: the ‘inversion’ of terms ‘concentrates’ the result of a philosophical analysis.

'8! Ibid.: Perhaps this is because Canguilhem never introduces new terms but only uses current vocabulary.
Hacking (1998), performs a dissection of one of Canguilhem’s most notable inversion of terms (Canguilhem
(1993), pp. 129-164, ‘Machine et organisme’).

12 Heidegger (1997), p. 37; Zumbach (1984), p. 37 citing Kant: ‘Just as the understanding unifies the
manifold in the object by means of concepts, so reason unifies the manifold of concepts by means of ideas.’
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. [I]n other words, concepts are the synthetic and qualitative residues of a recently embarked upon
dissection of experience: they do not have explanatory significance per se because they maintain
diversity instead of eliminating it ... one understands that the ingenious effort of the scholastics to

. . . .. . Ll
attribute a theoretical virtue to them remains in vain.’

What was initially presented as a solution by Kant has now been identified as a problem by
Canguilhem. However, for the latter the realization that a concept preserves a problem or
envelops a diversity of values is not problematic; quite the reverse, it is precisely what
makes a concept productive.

Canguilhem also adopts Kant’s idea that a concept represents a ‘point of view’:'®

[I]n short, when we begin to dissect the perceptual chaos by searching for the ‘genres’ of things, we
are lead - in order to understand things - to multiply not only these genres but the pomts of view’

from which they appear to us and this is how we constitute concepts.

Rather than referring these points of view back to a centre of cognition or understanding,
such as a subject, Canguilhem emphasizes the necessary multiplicity of these points of

view in accordance with the diversity of experience.

2.1.6 A manifold of concepts

Since a concept functions by reference to itself and other concepts, it is never an isolated
instrument of knowledge. For example, even if the social and life sciences sometimes refer

to a singular and often undefined concept of ‘life’, 166

this concept actually relies on a
variety of concepts and their interrelation. The concepts to be discﬁssed do not represent
any particular function of ‘life’, in the way that Aristotle described life through its
differentiated functions.'®’ Rather, these concepts - together with a manifold of other

concepts - can be regarded as forming a patchwork or an ‘intellectual multiplicity’.

16 Canguilhem & Planet (1939), p. 95 (my translation).
16 Canguilhem (2002), p. 343.
19 Canguilhem & Planet (1939), p. 94 (my translation).
16 Agamben (2002), p. 26: it is precisely the indeterminate character of this concept of ‘life’ that enables its
continuous articulation and fragmentation.
17 Ibid., pp. 27-28.
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As Canguilhem observes: ‘science and philosophy presuppose the existence of a network or
configuration of forms through which cultural productions are perceived’.168 Similarly to
Foucault’s idea of ‘episteme’, such concepts enable us to consider the possibility of a

particular science at a particular point in time.'® Canguilhem notes that

[T]o work a concept means to vary its applicability and meaning, to generalise it by incorporating its
exceptions, to export it outside of its original context, to take it as a model or - conversely - to seek a
model for it, in short: to1 7%rogressively attribute through certain transformations the function of a

‘forme’ to that concept.

I argue that the concepts to be discussed in the following chapters have come to represent
‘forms’ through which the life and social sciences rehearse and repeat the particular relation
between knowledge and living processes that lies at the basis of modern rationality since
Kant. Whereas Kant described concepts as necessary constraints that enable the
intelligibility of the processes they refer to, these concepts are discussed - following
Canguilhem - in order to release (rather than unify) the diversity of problems and values

that they integrate in their form.

2.1.7 A continuous concept: the ‘vivant’

A concept that is not addressed in a separate chapter, because it traverses Canguilhem’s
entire work, is the ‘vivant’. The vivant cannot be regarded as a ‘concept among
concepts’.'”! It could perhaps be called ‘life’ if that term was not so laden with its own
particular history and was not itself associated with the type of rationality that Canguilhem
seeks to question. The word vivant is a commonly used French word that, at first sight, does
not attract much attention. However, Canguilhem’s recurrent use of this word makes his
ideas on the living resonate throughout his writing. Literally, the vivant means that which is

alive.

18 Canguilhem (1994b), p. 76.

1 1bid., p. 77: “This basis of a possible science is what Foucault calls an episteme. As such it is no longer the
primary code of Western culture, and it is not yet a science like Huygens’s optics nor a philosophy like
Malebranche’s system. It is what is required for us to even imagine the possibility of that optics in Huygens’s
day or that philosophy in Malebranche’s, rather than three-quarters of a century earlier.’

1 Duroux (1993), p. 50, citing Canguilhem; Macey (1998), p. 172: this citation was used as a motto in every
issue of the Cahiers pour I'analyse published by the ENS’s Cercle d’épistémologie.

1" Canguilhem (2002), p. 344: ‘The conception of concepts cannot be a concept among concepts.” (My
translation).
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Although the vivant is strictly speaking a noun, it has a different connotation. It is a verb
turned into a noun which nevertheless continues to operate as a verb within the restrictions
imposed upon it by language. The vivant cannot be regarded as an organism or as an
identifiable living form, nor - and much less - as a living being. Rather, it denotes the

ongoing process of life or living that defies traditional understandings of knowledge.

Canguilhem’s reference to the vivant is also a constant reminder of how he seeks to
distinguish life from lived experience. He observes: ‘By life (‘vie’), we can understand
either the present participle or the past participle of the verb ‘to live’, the vivant or the
‘vécu’. The second is, in my opinion, controlled by the first which is more fundamental.”!"

Canguilhem believed that insufficient philosophical interest had been shown for the vivant.

He notes how, since Descartes, the philosophy of biology became ‘a somewhat suspect
genre of speculation’.”® Philosophizing about ‘life’ was not only regarded as a rather
dubious exercise but, more importantly for philosophers, living was regarded as
‘Vexpérience du fait de vivre’.'™ The philosophical focus was, therefore, on life as
existence or lived experience in the sense that existentialists such as Sartre gave to this
term. For these philosophers, life in the sense of the vivant rather than the vécu was simply
not an issue. Canguilhem introduced the idea of the vivant in order to remedy this

oversight.

The introduction of the notion of the vivant can be regarded as a break with the French
tradition in the life sciences that, as Rabinow observes, ‘has never posited a zoe it could not
civilize’.!”® The vivant is not a ‘civilized’ notion of life because it does not represent lived
experience or any other qualified form of life. At the same time, it cannot be regarded as
the ‘bare life’ that Agamben describes'’® because, according to Canguilhem, all living
processes are normative (see Chapter 6). It could be argued that the vivant is a
transcendental form because of its distinction from experience.177 However, Canguilhem
understands it as the practical process or techniques of living rather than as a transcendent

form of ‘Life’.

12 Ibid., p. 335 (my translation).

13 Canguilhem (1947), p. 324 (my translation).
' Ibid.

175 Rabinow (1999), p. 109.

176 Agamben (1998).

177 Cf. Foucault (2006), p. 264.

\
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2.2  What happens when life becomes subject?
2.2.1 The ‘vivant’ as subject

Although Canguilhem’s distinguishes between the vivant and the vécu and proposes a
philosophy that centres around concepts rather than a subject, it has been suggested that the
vivant represents a subject. Something like a subject, at least, seems to emerge from
Canguilhem’s frequent references to notions such as ‘value’ (‘valeur’), ‘need’ (‘besoin’),
and ‘meaning’ (‘sens’) and from his suggestion that a living process represents a centre of
reference that is absolute. '’® However, I argue that the traditional idea of the subject as it
emerges - for example - from Kant’s philosophy cannot be compared to Canguilhem’s idea
of the vivant. The vivant represents the process of living and is not used as the point of

_departure of a normative or epistemological theory (see Chapter 4).

Even if life cannot be identified with a subject in Canguilhem’s work, it can safely be said
that it forms the subject matter of his work. However, the life sciences do not merely
represent a field of inquiry. I argue that they provide the necessary environment in which
Canguilhem’s arguments can unfold. In fact, his ideas could not be elaborated with
reference to anything other than the life sciences because their particular subject matter
seems uniquely capable of challenging reason. As Canguilhem observes: reason is ‘put to
shame’ by life. 179 Whereas reason calculates, adds, and subtracts, ‘life means production or,
as has also been said, emergence’.'®® Canguilhem’s work, I argue, is particularly effective
in engaging with Kantian rationality because Kant and Canguilhem share a common
interest: the life sciences. Kant elaborated his system of reason by reference to living
processes (see Chapter 2). The life sciences should, therefore, be able to provide a means -

perhaps the only means - of questioning Kant’s system.

178 Lecourt (1998); Badiou (1998) refers to the idea that a ‘virtuality of the subject’ can be found in the
‘knot of centre, norm and meaning’. i

179 Canguilhem (1947), p. 326 (my translation); Canguilhem refers to ‘La géne de la raison devant I’objet
vie'.

1% Ibid., p. 327 (my translation).
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2.2.2 The significance of the ‘reflex’

What are the consequences of choosing the life sciences as the énvironment for arguments
to unfold? The life sciences are productive and, at the same time, challenging because their
subject matter continuously ‘questions its own proposi‘cions’.181 When the vivant is taken as
subject matter, a continuous questioning or evaluation of assumptions is the necessary
result. The most obvious reason for this is that living processes evolve, adapt, and
transform continuously. As Dagognet observes, it is partly the focus on this particular field
of inquiry that gives rise to one of the particularities of Canguilhem’s thought: the way in
which it constantly seems to question itself.'®* Every theory raises its own obstacles,

however, Canguilhem’s thought reflects on its own assumptions in a very particular way.

For example, as Dagognet points out, one of the main questions that concerns Canguilhem
is whether ‘knowledge of life’ is possible. If the answer to this question is affirmative then
it defeats his own argument that living processes defy modern theories of understanding, If
the answer is negative then it puts his own work in danger of irrelevance.'®®> Another
example of such a self-imposed challenge is Canguilhem’s elaboration of the concept of
‘reflex’ in his thesis in philosophy.'®* The concept of the reflex does not only represent the
subject matter of his thesis but, at the same time, puts his thesis into question. As Dagognet
observed: ‘In fact, even if he doesn’t address it explicitly, it is certain that his inquiry into
the concept of ‘reflex’ impacts on his philosophy. It becomes his Achilles heel because the
concept of ‘reflex’ necessarily puts everything in question.”'®® In other words, while he
addresses the phenomena of the reflex in living processes, Canguilhem introduces
reflexivity - as epistemic idea - into his work.'®*® This implies a continuous change of

perspective that necessarily gives rise to a reassessment of his own assumptions.

'8! Dagognet (1997), p. 125 (my translation).

82 Ibid., p. 115: “In this way, the thought of Georges Canguilhem does not cease to battle itself: it is in
perpetual tension and reflection.” (My translation).

'® Ibid., p. 119.

18 Canguilhem (1977).

' Dagognet (1997), p. 91 (my translation).

1% See Hayles (1999), pp. 8-9 on reflexivity.
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PART III
3.1  The negotiation of life in social science
3.1.1 Biocapital and facts of life that travel

Writings in the social sciences that focus on the life sciences take many different forms.
The intention is not to provide an overview of all the work that is in some way or other
related to this particular field of inquiry. Rather, the intention is to briefly represent some of
the writing in the social sciences that engages either with Canguilhem’s work or with the
concepts that structure his thought. More specific reference to such writings will be made,
where necessary, in each of the chapters. A common characteristic of many writings is that

they are framed in terms of technological change.'®’

The focus of inquiry is on the impact of technology on living processes; more specifically
on how such processes behave, are represented, and are understood. Another, but related,
focus of inquiry is how technological developments render living processes more
susceptible - or susceptible in different ways - to human manipulation and intervention.
Technology is, in this regard, usually represented as impacting upon living processes and -
at the same time - as being implicated in such processes. The functioning of organisms

themselves is often regarded as the primary form in which technology manifests itself.

One strand of writing focuses on the ways in which biological processes and entities have
come to be defined and produced through the ways in which they travel. Such ‘travelling’
is regarded either as geographical displacement or represents the mediation of living
processes through information technology.'®® The unified notion of ‘life’ that some writing
refers to is replaced by multiple diffracted objects and processes and their technological
environments. An important focus of this type of writing is the distinction between
information and matter; the traveling of living entities is thought to become possible only
once such entities have shed their material form. These writings are particularly influenced
by the information metaphor that dominated the life sciences at the end of the twentieth

century (see Chapter 5).

187 See, for example, Parry (2004); Helmreich (1998); Thacker (2005).
188 Parry (2004a); Thacker (2004).
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Another strand of writing focuses on the way in which modern technology facilitates the
capitalization of living processes and how such processes come to be regarded as
products.'® It also addresses the replacement of traditional notions of production in relation
to living processes with the reproduction that such processes themselves represent.'* It is
often argued that the possibility of control and manipulation of reproductive processes in
the contemporary life sciences gives rise to the greater potential for capitalization of living

entities.

This type of writing also focuses on the mutual information and transformation of forms of
capitalism and the contemporary life sciences. This process of mutual informing has been
called ‘biocapital’'®! and is differentiated from other - seemingly similar - notions such as
‘biovalue’.!®? The latter is used to designate a kind of ‘added’ or surplus value that living
processes are thought to represent. Biocapital, on the other hand, is used to address how
terms traditionally associated with capitalism such as value, production, and distribution are

changing partly through developments taking place in the life sciences.

3.1.2 ‘New epistemologies of life’ - a change in scale

Other writing in the social sciences that focuses on the contemporary life sciences engages
more directly with Canguilhem’s thought, albeit through the lens of Foucault. These
writings refer to so-called ‘new epistemologies of life’ that are said to have emerged in the
twentieth century.'®® These ‘new epistemologies’ are mainly attributed to a change in scale.
It is the “flattening’ of the life sciences - from the depths of the body to the immediately, if

194

mediated, visibility of molecules-"" that gives rise to new forms of knowledge regarding

the living.

This change in scale seemingly opens up the possibility of understanding processes that

were previously deemed unknowable.'> What is at issue here is not so much whether or

' Sunder Rajan (2006); Parry & Gere (2006).

' Eranklin & Lock (2003), pp. 8-11.

%1 Sunder Rajan (2006); Franklin & Lock (2003), pp. 6-8.

192 Waldby (2002).

19 N. Rose (2007), p. 259.

1% N. Rose (2001), p. 13.

19 N. Rose (2007), p. 4: At the molecular level, ‘it seems, there is nothing mystical or incomprehensible about
our vitality - anything and everything appears, in principle, to be intelligible, and hence to be open to
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not the functioning of living processes is actually understood. Rather, it concerns the
opening up of the possibility of knowledge regarding living processes. The ‘appearance’ of
intelligibility and the éhange in the possibility of kndwledge regarding living processes are
themes that can be traced back to Kant. The idea of a change in scale that holds out the
promise of an increased intelligibility of living processes goes hand in hand with an

increased possibility of intervention in such processes.

This type of writing seeks to move ‘beyond’ traditional epistemology and inquire into new
ways in which living processes are known.'*® However, in order to move beyond it, it is
necessary to understand the foundations of such epistemology. It is not enough to recognize
that it is historically and socially situated. I argue that the ‘new epistemologies of life’ are,
in fact, not that new because they involve a change of scale rather than a change in how the
relation between knowledge and living processes is envisaged. This type of writing, even if
it engages most directly with Canguilhem’s work, does not take into account what is
arguably the most productive part of that work: the way in which it questions modern

rationality through some of its most basic concepts.

3.2  What to do with heritage?
3.2.1 The consequences of heritage

Writings in the social sciences that focus on the contemporary life sciences tend to rely in
one way or other on a traditional notion of ‘life’ as that which makes knowledge possible
and at the same time eludes it. Although general reference is made to the ‘epistemological
mutation that occurred in the nineteenth century’ that allegedly gave rise to this notion of
life, the circumstances of this ‘epistemological mutation’ are rarely addressed.'®” Instead,
the main focus is on the fragmentation, mobilization, and capitalization of living processes

which are themselves often described in terms of their ‘contingency’.198

Contingency is usually represented as a particular characteristic of the twentieth and

twenty-first century. However, Luhmann observes that a preoccupation with - or insistence

calculated interventions in the service of our desires about the kinds of people we want ourselves and our
children to be.’

19 Rabinow (1996), p. 28.

7N. Rose (2007), p. 42.

1%8 parry (2004a); Thacker (2005).
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on - contingency is characteristic of modernity more generally.'® Foucault similarly refers
to Baudelaire who defined modernity as ‘the ephemeral, the fleeting, the contingent’.??’ In
fact, Kant used the notion of contingency to distinguish living processes and exclude them

from his theory of understanding.

Neither the traditional representation of life as that which grounds knowledge and escapes
it, nor the references to ‘contingency’ can be understood without taking into account the
intellectual heritage of these ideas. As Canguilhem observes: ‘in a theoretical fabric, certain
threads can be entirely new, while others are taken from earlier weavings. The Copernican
and Galilean revolutions also involved the preservation of a heritage.”*"' According to
Luhmann, the problem is not so much the maintenance of heritage as the ‘constant creation
of otherness.”?" In other words, although heritage is necessarily preserved and repeated in
contemporary theorizing, there is a constant necessity to differentiate contemporary ideas

from such heritage.

I argue that it is necessary to recognize the heritage of particular ideas that inform the
contemporary life and social sciences. Until this heritage is explored and understood it is,
for example, impossible to appreciate how the relation between knowledge and life seems
to be shifting from a unification of diversity to an appreciation of contingency. Whereas
Kant suggested that it was necessary to unify the diversity or contingency of living
processes in order to make them intelligible, the contemporary life sciences seem to

epistemologically embrace contingency and diversity (see Chapter 6, para. 4.1 2).20

1 Luhmann (1998), p. 44: ‘the reference to contingency is so instinctive that it is a part of any search for

necessity, for validity a priori, for inviolate values.’

2% Foucault (1984), p. 39. Foucault believed that ‘being modern does not lie in recognizing and accepting this
erpetual movement; on the contrary, it lies in adopting a certain attitude with respect to this movement’.
! Gutting (1989) citing Canguilhem, p. 40.

292 1 uhmann (1998), p. 3.

2% Rheinberger (1997a), p. 227: ‘If ontical complexity has to be reduced in order to make experimental

research possible, this very complexity is epistemically retained.’; see also Oyama (2000), p. 116, for the

difference between ontological contingency (‘causal dependency’) and epistemological contingency

(‘unpredictability’).
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PART IV
4.1  An overview of chapters
4.1.1 Life sciences and modern rationality

This chapter addresses the main theme that runs through, and resurfaces in, all of the
chapters, namely the relation between modern rationality and the life sciences. Each of the
following chapters then addresses a particular concept that expresses that rationality and
how Canguilhem explored it. This chapter addresses the way in which the life sciences
have come to lie at the heart of modern rationality by reference to the work of Kant. He
formulated the idea that living processes represent at once the condition of possibility and

the limit of knowledge.

For Kant, it is this particular relation to knowledge that unifies the manifold living
processes; it is that which they have ‘in common’ and what, from Kant’s explanation
onwards, defines them as ‘living’. Foucault observes how, at a certain point in time, ‘Life’
became a ‘fundamental form of knowledge’.zo4 This statement could mean that ‘life’
becomes the concept around which research is organized and experiments are conducted.
However, I argue that Foucault refers to the way in which Kant positioned living processes

at the heart of knowledge and understanding.

I argue that the autonomy of reason that Kant’s system seeks to establish, and that comes to
define modern rationality, is made possible through a two-pronged approach. It is
established through a simultaneous reliance on, and exclusion of;, living processes from the
process of knowledge or understanding. The reliance on living processes is represented by
Kant’s well-known epigenesis metaphor in the second edition of his first Critique, while
the exclusion of living processes from knowledge is elaborated in his third Critique. The
latter is effected through the regulative principle of purposiveness, also described by Kant
as the ‘lawfulness of the contingent’.”® I argue that it this two-pronged approach that
comes to represent the traditional figure of ‘life’, as discussed by philosophers from the

nineteenth century onwards, as that which makes knowledge possible and at the same time

2% Foucault (2006), p. 275.
2% Ginsborg (1997), p. 339: refers to the different expressions that Kant used to designate this principle.
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escapes it. I argue that Canguilhem’s work can be read as a critical engagement with Kant’s

particular idea of reason and the separation between knowledge and life on which it relies.

4.1.2 The problem of ‘environment’

The idea of the environment and its relation to the individual organism is being rethought in
the contemporary life sciences. The gene centrism that characterized the latter half of the
twentieth century has given rise to a renewed focus on environment and development.
However, the environment has always represented a somewhat problematic concept for
philosophy and the sciences. I explore Canguilhem’s observation that a biological concept
of environment does not exist. The original concept of environment is derived from
physics. However, rather than abandon such a notion of environment in the life sciences -
as has been suggested - I argue that Canguilhem’s work suggests a return to Newton’s
concept of ‘milieu’ in physics. What can be recovered from that concept is the idea that
‘milieu’ is inherently ambiguous and represents a medium that facilitates - what Luhmann

calls - ‘action out of action’.2%

Canguilhem begins his inquiry into the notion of ‘milieu’ by suggesting that it has become
a ‘category of contemporary thought’. 207 He asks what role this notion can fulfill within a
‘philosophy of nature centred on the problem of individuality’.2% Since the focus in both
the life and social sciences has traditionally been on the individual, whether in the form of
the cell or the subject, the environment is not attributed the same significance. It is usually
represented as a condition of possibility for the emergence of the individual, as resource, or
as a geographical space. I argue that the concept of environment is much richer than
traditional inquiries would suggest and explore this, following Canguilhem, through
Newton’s idea of aether as milieu, the ‘internal milieu’ of Claude Bernard, and the

associated milieu of von Uexkiill.

I argue that traditional representations of environment obscure the potential of the concept
that lies in its introduction of a certain measure of contingency that destabilizes traditional
centres of reference. The potential of environment is explored by reference to Luhmann’s

use of the notion in his systems theory. To some extent, Luhmann’s ideas were inspired by

206  shmann (1996), pp. 110 and 118: this is a ‘“subject free” concept of action’.
297 Canguilhem (2003), p. 165.
2% Ibid.
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Canguilhem’s discussion of ‘milieu’. I argue that the particular role that Canguilhem and
Luhmann attribute to the notion of environment signifies a shift in rationality; from a
Kantian focus on the subject to a focus on relations, forces, and action upon action. In this
way, the concept of environment challenges the notion of the privileged centre of reference

that characterizes modern rationality.

4.1.3 The problem of ‘individuality’

Whereas the environment has been largely neglected as a theoretical notion, the concept of
the individual represents the traditional object of inquiry of both the life and social
sciences. However, the individual - whether in the form of the ‘gene’ or the. ‘subject’ - has
come to be regarded as a concept that is too unrefined to address the developments in the
contemporary life and social sciences. It is questionable whether the relations, networks,
and pathways that define contemporary biology can still be understood by reference to

individuality.

Although it has been argued that the introduction of the concept of information into the life
sciences has fragmented the traditional individual, there seems to be a continuous
preoccupation with individuality as evidenced through the proliferation of notions such as
emergence, ontogeny, and autopoiesis. These notions seem to indicate a shift from the
progressive development or identification of an individual entity to a variety of processes of
individuation. This raises a number of questions: how has the notion of the individual
transformed? And: what is the meaning of individuality in the contemporary life and social

sciences?

These questions are explored through Canguilhenm’s inquiry into the ‘problem of
individuality’ that he discussed by reference to the history of the concept of the cell. I argue
that the cell, in Canguilhem’s essay, represents at the same time the manifestation of
biological individuality and the means to question the problem of individuality.
Canguilhem describes how, even if a particular representation of individuality is contested,
the problem of individuality itself persists. He explores the particular imagery of the
individual form and the values and emotions that are associated with it in order to explain

the recurrence of individuality as a question.
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His discussion is contrasted with the identity, unity, and autonomy that characterize the
individual in Kant, as well as with the idea of ‘self-overcoming’ described by Nietzsche. I
argue that Canguilhem’s discussion of individuality, following Nietzsche, portrays the
individual as a process, a mechanism, or a series of techniques rather than an actual form or
identifiable entity. Canguilhem’s discussion resonates in the subsequent ideas about
individuality of Simondon, who describes the individual as a temporal process; Foucault,
who describes the ‘rapport a soi’*®® as a fundamental historical form; and Luhmann who
describes the unity of the system as a process of self-description and differentiation. The
individual emerges as one of the main concepts of modern rationality; as a normative

concept that expresses a certain ideological commitment.

4.1.4 The problem of ‘information’

The notion of information dominated the life sciences during the second half of the
twentieth century. However, the influence of this notion seems to be waning because its use
has given rise to some unsatisfactory consequences. For example, the notion of information
reinforced the distinction between genetic material and environment and its role as a
metaphor was contested. Most inquiries associate information with control and, because
information is often equated with a certain interpretation of Aristotelian form, it is regarded
as enabling control of the very essence of living processes. Although the notion of
information has been somewhat ‘overtheorized’, I argue that some important aspects have

largely been left unexplored.

Most notably, the slippage between the ancient idea of form and the modern notion of
information tends to go unquestioned. I argue that the identification of form and
information relies on an oversimplified representation of Aristotle’s idea of form.
Aristotle’s idea of form was not characterized by its distinction from matter. Rather, he
elaborated the notion precisely to challenge this distinction. I argue that Aristotle’s notion
of form has many forms but is primarily characterized by its meaning as an active principle

and a process of actualizing potentiality.

It has been argued that Canguilhem did not explore the concept of information in the life

sciences in any detail. I argue that his discussion of information is productive because it

2% Foucault (1984b), p. 12.
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moves away from the debate about form and matter to an inquiry into the significance of
the notion for the relation between knowledge and life. I argue that Canguilhem believes
that the notion of information has the potential to transform the relation between knowledge
and living processes established by Kant. Whereas Kant regarded knowing and living as
separate processes that are subject to different principles and regimes, the understanding of
living processes through the concept of information undermines this distinction. The notion
of information also facilitates Canguilhem’s project of providing a central role to ‘error’ in

relation to knowledge

4.1.5 The problem of ‘r;ormativi(v’

Canguilhem’s idea of ‘vital normativity’ is often regarded as obsolete. It has, for example,
been regarded as describing the organic ontology of living processes and has been
associated with vitalism - a mode of thought that has become largely irrelevant in the
contemporary life sciences. Moreover, the distinction between the normal and pathological
by reference to which Canguilhem elaborated his idea has arguably been complicated by
notions such as risk, mutation, and enhancement. To the extent that Canguilhem’s peculiar
notion of normativity retains some significance, this is largely attributed to the inspiration it

provided for Foucault’s subsequent idea of ‘biopower’.

I argue that the original intention and significance of Canguilhem’s notion of normativity
have been overshadowed by traditional interpretations of the normative as moral or ethical
and later associations of the normative with normalization and control. [ argue that his idea
is significant for the social sciences because, although he discussed ‘vital normativity’ with
regard to living processes, Canguilhem in fact devises a new theoretical instrument. His
idea of normativity provides an alternative to traditional connotations of the normative with

the norm/fact distinction and makes an appreciation of contingency possible.

I argue that Canguilhem elaborated his notion of normativity in response to Goldstein’s call
for a biological concept of the norm. The latter believed that traditional interpretations of
the normative could not accommodate living processes. There was no idea of normativity
available in the life sciences other than the understanding of the norm as ideal or average.
According to Goldstein, what was required was a concept of the norm that was generally

valid, could - nevertheless - account for the individual, but was not subjective. Canguilhem
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elaborated his idea of normativity with reference to the distinction between the normal and

pathological in medicine and by making use of the inherent ambiguity of the norm.

This chapter describes the genealogy of Canguilhem’s idea through Kant’s and Nietzsche’s
respective ideas of the normative in relation to living processes. I argue that two types of
normativity can be distinguished in Kant’s work. First, the norm as principle of
understanding or rule of judgment employed by a subject. Second, a normativity at the
level of the living process. However, Kant probably did not wish to recognize this second
type of normativity because it would result in the impossibility of unifying the diverse.
Subsequently, I explore Nietzsche’s idea of life as a manifestation of ‘will to power’ and its

influence on Canguilhem’s notion of vital normativity.

I argue that Canguilhem’s normativity is not a concept like other concepts. Rather, it
envelops and expresses his critique of Critique and the project of ‘rationalization’ that it
gives rise to. His notion of normativity is not moral or ethical. Rather, it signifies the
diverse techniques of living; the processes of confronting the predicaments of life. I explore
how this notion of normativity influenced Foucault’s ideas of ‘biopower’ and
‘normalization’ and how it corresponds with other theories, such as that of Luhmann, that
rely on a certain measure of contingency. I argue that Canguilhem’s normativity represents
an alternative to the traditional understanding of the normative that informs modern

rationality.
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2. LIFE SCIENCES AND MODERN RATIONALITY

PART I
1.1 Introduction
1.1.1 The ‘threshold of modernity’

Much recent engagement of the social sciences with the life sciences has been

motivated by Foucault’s observation that

[Flor millennia, man remained what he was for Aristotle: a living animal with the additional
capacity for a political existence; modern man is an animal whose politics places his existence as

a living being in question.

Fouéault attributes a central role to ‘life’, irrespective of the many ways in which that
notion may be defined. What is in question is Foucault’s notion of ‘biopower’, the question
of how modernity can be defined by the way in which life occupies the heart of regimes of
knowledge and power. We will inquire in Chapter 6 into Canguilhem’s notion of ‘vital
normativity’ and how it influenced Foucault’s notion of ‘biopower’. For now, however, it
suffices to say that Foucault was concerned to identify a turn or a transition to a different
kind of knowledge and power that emerged at a particular moment in time, when ‘life and
its mechanisms’2 entered into the realm of knowledge and politics.? For Foucault, this event

marks the ‘threshold of modernity’.*

The statement and its suggestion that the transition which is identified represents the
‘foundational event’® of modernity have been echoed by many writers.® In a sense this is

surprising because the meaning of the statement is not entirely clear. In particular, it does

! Foucault (1998), p. 143.

2 Ibid.

3 Ibid., pp. 141-142: ‘the entry of life into history, that is, the entry of phenomena peculiar to the life of
the human species into the order of knowledge and power, into the sphere of political techniques’.
*Ibid., p. 143.

> Agamben (1998), p. 4. '

% Rose (2001), p. 1; Rabinow (1998), p. 194. Agamben (1998), pp. 8-9: Agamben, however, believes that
this ‘Foucauldian thesis will then have to be corrected or, at least, completed’, because the
““politicization” of bare life’ has always defined (sovereign) power.
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not clarify how living processes - which were apparentl'y initially regarded as just that -
came to be associated with politics or knowledge. How exactly did this transition come
about and why did it come about at this particular moment in time? Foucault does not
answer these questions when introducing his idea of ‘biopower’. He refers only briefly toa
shift in regimes of knowledge, which he described in his earlier work, from what he called
the classical episteme of representation to modern rationality.” However, in that earlier
work the shift from one episteme to another was described rather imprecisely;® Foucault

only loosely refers to the Kantian Critique as the basis of modern rationality.’

In a different essay, Foucault observes with regard to Kant’s essay on the meaning of the

Enlightenment:

[I]t seems to me that it marks the discreet entrance into the history of thought of a question that
modern philosophy has not been capable of answering, but that it has never managed to get rid of,

either. And one that has been repeated in various forms for two centuries now. 10

I argue that in order to understand what motivates Canguilhem’s work, and what brings
about the transformation or transition Foucault is referring to, it is necessary to go back to
this defining moment in the eighteenth century: Kant’s elaboration of his theory of
understanding. Foucault argued that the transformation of the role of life should be sought

in

the new mode of relation between history and life: in this dual position of life that placed it at the
same time outside history, in its biological environment, and inside human historicity, penetrated by
the latter’s techniques of knowledge and power."!

I argue that the ‘dual position of life’ that Foucault describes can be traced back to the
particular way in which Kant formulated the relation between life and knowledge in his

first and third Critique.

Foucault believed that the significance of Canguilhem’s work extended beyond its strictly

delineated field of inquiry because of the way in which it engaged with modern

7 Foucault (1998), p. 143.

§ Foucault (2004), Chapter 7. See for criticism on Foucault’s grasp of history: Flynn (1994), p. 44;
Gutting (1994), pp. 48-49 and 65; Megill (1987), pp. 128-129.

® Foucault (2004), pp. 155. See ibid, pp. 154-156, for references to the role of the Kantian Critique; Norris
(1994), p. 184, argues that Foucault treats Kant’s project as ‘just another episode in the history of bygone
discursive formations’.

1 Eoucault (1984), p. 32.

' Foucault (1998), p. 143.
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rationality.'> He hints at the idea that Canguilhem’s work proposes a transformation of
knowledge because it focuses on the relation between knowledge and life rather than on the
traditional triangle of knowledge, truth, and subject - a transformation that Kant himself,
perhaps inadvertently, suggested."® However, Foucault did not elaborate on his ideas. In

what follows, I explore Foucault’s suggestions.

I argue that Kant established the relation between knowledge and life through a two-
pronged approach. On the one hand, he establishes his idea of pure reason by reference to
living processes. More specifically, through an analogy between the process of
understanding and the biological process of epigenesis. On the other hand, Kant excludes
living processes from his theory of understanding through the idea of a ‘lawlikeness of the
contingent’."* I go on to identify what Kant was getting at through this particular
description of the relation between life and knowledge. I also address briefly why this
relation, which was established by Kant more than two centuries ago, still seems to be
negotiated in the contemporary life and social sciences. Finally, I argue that while Foucault
elaborates his work against this background it was not Foucault who engaged with the
Kantian Critique. Rather, it was Canguilhem who explored the particular rationality that
Kant’s system gave rise to through the concepts that he addressed. I argue that, even if
Canguilhem does not often challenge Kant explicitly,15 he reveals the problematic nature of
the rationality that Kant proposes and of the ‘dual position’ that characterizes living

processes in Kant’s work.

1.2 A curious analogy

1.2.1 The origin and the analogy

The origin of modern rationality is undoubtedly impossible to establish. Not only is it

debatable what modern rationality exactly consists of - as has been said: ‘Modernity itself

2 Foucault (1978), p. xii: ‘Works such as those of Koyré, Bachelard, or Canguilhem could indeed have had as
their centers of reference precise, ‘regional’, chronologically well-defined domains in the history of science
but they have functioned as important centers of philosophical elaboration to the extent that, under different
facets, they set into play this question of the Enlightenment which is essential to contemporary philosophy.’
1 Ibid., p. xx: Foucault refers to Kant’s Critique of Judgment and to Hegel’s The Phenomenology of
Spirit.

% See, e.g.,Kant (1987), p. 405, section VI, para. 217’ ‘purposiveness is a lawfulness that [something]
contingent [may] have [insofar] as [it] is contingent’.

- 15 Canguilhem (2002), pp. 351-352: the most explicitly formulated criticism of Kant’s Critique.
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... cannot be taken as a blanket state of affairs, a social a priori that is not itself embedded
in the shifting sands of history’'® - but it would be difficult to reduce all the various aspects
associated with it to one particular cause or origin.'” The ‘origin’ is a contested notion in
itself because it, perhaps paradoxically, seems to lack a beginning. An origin always ‘refers
back’ without giving rise to an origin in retrospect.'® Moreover, searching for an origin ata
particular point in time leads to the disregard of various historical particularities and
eventualities.'”” Although the circularity or paradox of the origin is unavoidable, it
nevertheless invites an effort to somehow ‘break into’ this circularity in order to inquire

into the beginnings of modern thought.zo

At one particular beginning of Western rationality, then, lies not a definition - not even a
category or a concept - as one would perhaps expect. Rather, what lies there is a curious,
and some would even say dubious, analogy. Although it is impossible and perhaps
undesirable to anchor the emergence of modern rationality in one particular time or place,
few would dispute that it was elaborated in its most programmatic form by Immanuel Kant
in his Critique of Pure Reason (Kritik der Reinen Vernunft) in 1781.%! The analogy that lies
at the core of this work, i.e., there where the most important part of his theory is elaborated,
compares - simply put - the emergence of reason with a biological process. Kant, who is
known more as a moral philosopher than as a philosopher of science,” compares the

emergence of the categories of understanding to the biological process of epigenesis.

The text of this analogy reads as follows:

Now there are only two ways in which a necessary harmony of experience with the conceptions of
its objects can be cogitated. Either experience makes these conceptions possible, or the conceptions
make experience possible. The former of these statements will not hold good with respect to the
categories (nor in regard to pure sensuous intuition), for they are a priori conceptions, and therefore
independent of experience. The assertion of an empirical origin would attribute to them a sort of
generatio aequivoca. Consequently, nothing remains but to adopt the second alternative (which

16 Jasanoff (2004), p. 28.

17 Cf. Agamben (2008), p. 35.

'® Casey (1984), p. 601: Jacques Derrida said, with reference to the origin of Western thought: ‘everything
begins by referring back, that is to say, does not begin’. See Winthrop-Young (2003), p. 312 on Luhmann’s
rejection of the origin. '

' Agamben (2008), pp. 95-96: Foucault elaborates his ‘geneology’ on the basis of Nietzsche’s dismissal of
‘Ursprung’.

% Ibid., p. 30: As Heidegger says, ‘the important thing is not to break the circle, but to access it in the
right way’ (my translation).

2I'Kant (2003).

22 This distinction is only a recent one and is more prevalent in Anglo-American philosophy than in
‘continental’ philosophy. Many philosophers, from Aristotle to Kant and Hegel, wrote about morality as well
as the sciences.
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presents us with a system, as it were, of the Epigenesis of pure reason), namely, that on the part of
the understanding the categories do contain the grounds of the possibility of all experience ...

It is quite possible that someone may propose a species of praeformation-system of pure reason - a
middle way between the two - to-wit, that the categories are neither innate and first a priori
principles of cognition, nor derived from experience, but are merely subjective aptitudes for thought
implanted in us contemporaneously with our existence, which were so ordered and disposed by our
Creator, that their exercise perfectly harmonizes with the laws of nature which regulate experience.
Now, not to mention that with such an hypothesis it is impossible to say at what point we must stop
in the employment of predetermined aptitudes, the fact that the categories would in this case entirely
lose that character of necessity which is essentially involved in the very conception of them, is a

conclusive objection to it

This analogy has generally been overlooked by commentators on Kant’s work. Recently,
however, interest in the analogy has increased.?* This change can perhaps be explained by
the recent expansion of interest in Kant’s writings on the life sciences in general.?> The
different scenarios for the emergence of pure reason that Kant discusses in his first
Critique, each of which he compares with a biological process, raises many questions: what
does this analogy mean? Why does Kant resort to epigenesis? What effect does the use of
this analogy have? Before we address these questions, some further background is required

concerning the project that Kant elaborates in the Critiqgue of Pure Reason.

1.2.2 The justifications for critique

The project that Kant elaborates in the Critique of Pure Reason was strongly influenced by
the political situation and the intellectual climate of the time. For purposes of clarity, Kant
promoted the relevance and urgency of his project by situating it - and providing
justification for it - at three different levels: the political, the philosophical, and the
séientiﬁc. Each of these levels neatly intertwine to provide his philosophy with its critical
edge. The meaning of “critical’ is explained by Kant when he says ‘I do not mean by this a
criticism of books and systems, but a critical inquiry into the faculty of reason’.?® Such a

‘critical inquiry’ means an inquiry into the faculty of reason ‘with reference to the

2 Kant (2003), pp. 95-96, Of the Deduction of the Pure Conceptions of the Understanding’, Section II.

# Wiibnig (1969); Genova (1974); Zoller (1988); Ingensiep (1994); Miiller-Sievers (1997), p. 3; Sloan
(2002); Zammito (2003).

% Most recent publications focus on Kant’s Critique of Judgment: Lenoir (1980); Zumbach (1984); Ginsborg
(1997) and (2001); Richards (2000); Sloan (2006); Zuckert (2007); McLaughlin (2007); Huneman (2007b);
Zammito (1992), (2003), and (2007). None of these recent publications explore the relation between modern
rationality and the life sciences as such.

% Kant (2003), p. ix, Preface to the first edition.
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cognitions to which it strives to attain without the aid of experience’.”” This statement is

explained below, when we discuss the text of the analogy.

The political relevance of, and motivation for, his work is addressed in his essay entitled
‘What is Enlightenment?.?® In this essay, he describes the Enlightenment as the release of
man from his ‘self-incurred tutelage’. This tutelage is ‘self-incurred’, according to him,
because man does not lack reason, but merely lacks ‘resolution and courage to use it
without direction from another’ 2’ He rebels, therefore, against the predominant situation of
his time where man subjected himself to the instructions and opinions of various
professionals - ‘experts’ as they could be called today - such as doctors, teachers, and
members of the clergy. The desirable situation envisaged by Kant can only be realized if a
thorough explanation is offered of how reason functions; what its potential is and what its

limits are.

Kant addresses the philosophical relevance of his work in the introduction to the Critique of
Pure Reason, where he describes the troubled history of scholarship on metaphysics. He
sets himself the task of rescuing metaphysics, which he calls the ‘queen of all the
sciences’,>? from an unfortunate move from dogmatism, to anarchy, to an almost studied -
but ultimately implausible - ‘indifference’.?! His work is meant, in his own words, to
provide once and for all ‘the solution of the question regarding the possibility or
impossibility of Metaphysics, and the determination of the origin, as well as of the extent

and limits of this science.’*?

The scientific justification for his work lay in the ambition to address metaphysics with the
kind of scientific rigour displayed by the physical laws that Copernicus and Newton had
proposed, without at the same time committing the errors that they had committed.” This
ambition was most famously formulated in Kant’s representation of his work on pure
reason as a ‘Copernican revolution’ in metaphysics:

We should then be proceeding precisely on the lines of Copernicus’ primary hypothesis. Failing of

satisfactory progress in explaining the movements of the heavenly bodies on the supposition that
they all revolve around the spectator, he tried whether he might not have better success if he made

27 Tbid.

28 Kant (1963).

¥ Ibid., p. 3.

3% Kant (2003), p. vii.

3! Ibid., p. viii.

2 Ibid., p. ix.

3 Miuller-Sievers (1997), p. 2.
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the spectator to revolve and the stars to remain at rest. A similar experiment can be tried in
metaphysics, as regards the intuition of objects. If intuition must conform to the constitution of the
objects, I do not see how we could know anything of the latter a priori; but if the object (as object of
the sense) must conform to the constitution of our faculty of intuition, I have no difficulty in
conceiving such a possibility.34

With this brief background of the motivations that lie behind the Critique of Pure Reason,

we now turn to the substance of his ideas before addressing the text of the analogy itself.

1.2.3 The first Critique

In the Critique of Pure Reason Kant was concerned to inquire into the possibility of
understanding without recourse to our experience of the world. Kant was not an empiricist:
he did not believe that reason or understanding could be deduced from experience. As Kant
~ says: ‘though all our knowledge begins with experience, it by no means follows that all
arises out of experience.’35 Kant proposes that we, as humans, know the world - or rather
that we ‘cognize’ it, which does not mean that we actually know it - through principles of
understanding that are prior to experience. This reason ié described by Kant as ‘pure
reason’. He says: ‘Our ability to cognize from a priori principles may be called pure
reason, and the general inquiry into the possibility and bounds of such cognition may be
called critique of pure reason.”*® According to Kant, it is therefore not experience that
makes reason possible, but the other way around. It is reason that makes our experience of

objects in the world possible.

In order to establish his idea of pure reason, Kant seeks to provide an answer to the
question ‘whether there exists a knowledge altogether independent of experience, and even
of all sensuous impressions?”’’ He calls this kind of knowledge ‘a priori, in
contradistinction to empirical knowledge, which has its sources a posteriori, that is, in
experience’.’® The question that guides him in his inquiry is therefore not ‘how is the
faculty of thought itself possible’.* Rather, the question is how can a reason exist that is
prior to experience and that nevertheless corresponds to it? This idea of correspondence can

be regarded as a ‘thin’ one, since Kant believes that our concepts do not actually determine

* Ibid., p. 1, citing Kant,
35 Kant (2003), p. 1.

36 Kant (1987), p. 3.

37 Kant (2003), p. 1.

3 Ibid.

* Ibid., p. xi.

58



objects in the world. Although we need concepts in order to ‘cognize’ objects in the world,
we cannot actually know these objects through them. As Kant sees it, there are two possible

explanations for the existence of this correspondence:

[T]here are only two possible ways in which synthetical representation and its objects can coincide
with and relate necessarily to each other, and, as it were, meet together. Either the object alone
makes the representation possible, or the representation alone makes the object possible. In the
former case, the relation between them is only empirical, and an a priori representation is impossible
... In the latter case - although representation alone ... does not produce the object as to its
existence, it must nevertheless be a priori determinative in regard to the object, if it is only by means

of the representation that we can cognize anything as an object.40

This idea of the existence of correspondence between thought and objects in the world
would be challenged in the twentieth century. As Heidegger pointed out, it was Kant who
first gave this idea its philosophical grounding.*! Although Kant represents the work he
elaborates in the three Critiques as concerning the ‘cognitive powers’,* i.e. understanding
(addressed in the Critique of Pure Reason), reason (addressed in the Critique of Practical
Reason), and judgment (addressed in the Critique of Judgment), it would be a mistake -
according to Heidegger - to represent his work as a ‘theory of knowledge’.** Heidegger
points out that Kant’s theory necessarily implies the question of the possibility of ontology

and the question of anthropology, even if Kant does not elaborate much on either.*

1.2.4 The appearance of the analogy

The analogy in question appears in the chapter of the Critique of Pure Reason entitled ‘Of
the Deduction of the Pure Conceptions of the Understanding’.** This is the most important
part of the Critique because it is here that Kant explains the foundations of his philosophy
of understanding. Kant proposes the idea of the ‘categories’ as a priori principles of
understanding. The categories are, simply put, the intellectual tools which exclusively make
the world intelligible to us. This does not mean that they make the world knowable for us.

Rather, it means that any experience and thought that we have of or about the world is

0 Ibid., pp. 72-73.

*! Heidegger (1997), p. 8.
*2 Kant (1987), p. 4.

“ Heidegger (1997), p. 11.
* Ibid., pp. 8-11 and 144,
4 Kant (2003), pp. 68-96.
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necessarily made possible by, and mediated through, these categories. Kant took the idea of

the categories from Aristotle but revised them to suit his own purposes.*®

How do we have access to these categories; where do they come from? Kant said that his

own mind provided him with his research object:

[1] confine myselfto the examination of reason alone and its pure thought; and I do not need to seek
far for the sum-total of its cognition, because it has its seat in my own mind. Besides, common logic

presents me with a complete and systematic catalogue of all the simple operations of reason.

Although Kant’s own mind represents the ‘raw material’ for his study of reason, this does
not mean that the categories should be regarded as subjective or specific to one’s own
cognition. Kant sought to offer an absolute and universal description of the functioning of
reason; his categories are both a priori and necessary. Therefore, although reason is present
in each human being, and defines human beings as such, it is not particular to each

individual with regard to its functioning.

Kant must establish the categories, or conceptions of understanding, as existing prior to
experience and independently of it precisely because they make experience possible: ‘The
whole aim of the transcendental deduction of all a priori conceptions is to show that these
conceptions are a priori conditions of possibility of all experience.”*® His effort to
somehow ‘deduce’ the categories, but not from experience, can be regarded as an effort to
give his theory scientific credibility.*’ It is at this point, the point where he must explain the

appearance or deduction of the categories, that the analogy appears.

1.3  Different scenarios

1.3.1 Three biological processes

Kant proposes three different scenarios for the emergence of the categories as a priori

principles that can, nevertheless, make the world intelligible to us. First, the categories

originate from experience. Second, the categories did not originate from experience but

* Ibid., pp. 61-62.

7 Ibid., p. x.

“ Ibid., p. 73.

* Miiller-Sievers (1997), p. 2.
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make experience possible. Third, there is a natural harmony or correspondence between the
world and the categories. Kant explains these three scenarios with reference to three

different biological processes.>

The first is generatio aequivoca; a theory that proposes that life emerges spontaneously
from inert matter. Kant compares this to the emergence of the categories from experience.
Such an emergence would explain the correspondence between the categories and
experience. However, it necessarily follows that the categories would not be a priori. Kant
believes that experience is made possible by understanding. This means that understanding
cannot possibly emerge from experience because it exists prior to - and separate from - it.
Since generatio aequivoca was already regarded as an antiquated theory at the time of
Kant’s writing he probably used this analogy to represent the ideas of empiricists as

obsolete.”!

The third scenario is preformation. Kant describes this as the ‘middle way’ between
epigenesis (discussed below) and generatio equivoca. The correspondence between the
categories and the world is explained through the idea of a natural harmony between
understanding and experience. Such pre-existing harmony can only be explained by
reference to a Creator. However, this scenario cannot account for the necessary and a priori
character of the categories. More importantly, Kant seeks to avoid references to the
‘supernatural’>? because they negate the necessity and possibility of his own project: the
inquiry into reason by reason. This explanation of the emergence of the categories would

undermine Kant’s idea of reason as autonomous.

The difficulties of both the first (generatio aequivoca) and third (preformation) scenarios
lead Kant to choose the second scenario. Kant éompares the emergence of pure reason with
‘as it were, ... the Epigenesis of pure reason’.> In order to understand this seemingly
curious analogy, it is necessary to notice what Kant understands by epigenesis. This
biological theory was very much in development at the time of Kant’s writing. Although its
precise meaning remains unclear, both in Kant’s work and in the life sciences,’® it seems
that epigenesis was generally regarded as a process of self-generation and gradual

development. One strand of thought, represented by the earlier works of the German

%0 See para. 1.2.1 above for the text of the analogy.
5! Miiller-Sievers (1993), p. 50, n. 77.

52 Kant (1987), p. 311, section 81, para. 424.

33 Kant (2003), p. 95.

54 Zammito (2007), p. 52.
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scientist Blumenbach, regarded epigenesis as a process developing out of ‘germs’ or
‘predispositions’ (see para. 1.3.6. below). Another, represented by the later works of

Blumenbach, described epigenesis as a rather unbridled self-generative force.>

1.3.2 Between clarification and distraction

The use of models and metaphors in - and from - the life sciences is well known. However,
the significance attributed to such metaphors or models differs according to how metaphors
in general are regarded. Roughly, some believe that metaphors are a means to describe
certain phenomena in a way that makes these phenomena more understandable without
having any effect on the phenomena described. Others believe that metaphors are more
significant, since they not only translate certain beliefs of a particular period in time but
also give further content to the phenomena of which they merely seem to provide a -

description.

There are numerous examples of research that propose the latter and discuss specific
metaphors in detail in order to explore what they facilitate, represent, and make possible.>®
The potential meaning and effect of the epigenesis analogy is conditioned by the use of
analogy in Kant’s work more generally. Kant himself regarded the use of metaphors and
analogies as involving a ‘transference of reflection’.’’ By this he meant that a metaphor or
analogy can be useful in the situation where a concept does not directly correspond with a
certain object. A metaphor or analogy can provide clarification by reflecting on such an

object laterally, so to speak.

The analogy that is at issue only appeared in the second edition of the Critique of Pure
Reason. Perhaps Kant resorted to this analogy in order to respond to criticisms, raised by
readers of the first edition, with regard to the intelligibility of his remarks on the emergence
of the categories.® However, such an explanation may not be satisfactory. His rather
obscure analogy to biological processes without any further elaboration defeats any
intention of clarification that he might have had. After all, it can be assumed that not all of

his readership was as well versed in the life sciences of his time as he was. It is clear,

3 Sloan (2002), p. 247.

%6 Canguilhem (2002), pp. 305-318; Fox Keller (1995), (2000a), and (2002); Kay (2000); Tauber(l994)
57 Zbller (1988), p. 71, citing Kant.

%% Ingensiep (1994), p. 386; Zoller (1988), p. 75.
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however, that Kant was disappointed by the muted response to the first edition of the
Critique of Pure Reason. He attributed the apparent difficulty that readers had in grasping

his ideas to his own ‘lack of stylistic elegance’.>

It is also clear that he struggled most with the writing of this particular section of the work.

As he himself says in the introduction:

[1] know no investigations more necessary for a full insight into the nature of the faculty which we
call understanding, and at the same time for the determination of the rules and limits of its use, than
those undertaken in the second chapter of the Transcendental. Analytic, under the title of Deduction
of the Pure Conceptions of the Understanding; and they have also cost me by far the greatest

labor.6o

Not only did the elaboration of his ideas in this particular part of the work cost him ‘by far
the greatest labor’, he also struggled with how best to clarify his ideas. In the same
introduction he addresses, rather extensively, his doubts and deliberations on whether or

not - and if so to what extent - to resort to illustrations and examples. He says:

[A]s regards clearness, the reader has a right to demand, in the first place, discursive or logical
clearness, that is, on the basis of conceptions, and secondly, intuitive or aesthetic clearness, by
means of intuitions, that is, by examples or other modes of illustration in concreto. I have done what
I could for the first kind of intelligibility. This was essential to my purpose; and it thus became the
accidental cause of my inability to do complete justice to the second requirement. I have been almost
at a loss, during the progress of this work, how to settle this question.

Examples and illustrations always appeared to me necessary ... ButI very soon became aware of the
magnitude of my task, and the numerous problems with which I should be engaged; and, as I
perceived that this critical investigation would ... be far from being brief, I found it unadvisable to
enlarge it still more with examples and explanations, which are necessary only from a popular point
of view ... For explanations and examples, and other helps to intelligibility, aid us in the
comprehension of parts, but they distract the attention, dissipate the mental power of the reader, and

stand in the way of his forming a clear conception of the whole.5!

With this in mind, it could be argued that the necessity of making the core of his theory
understood made him overcome his initial reluctance to resort to analogy. Perhaps it was
his fear of ehlarging his work too much and of ‘dissipating the mental power of the reader’
by distracting him from the systematic structure of his work, that prevented him from

further elaborating on his chosen analogies.

It is perhaps interesting to briefly contrast Kant’s anxiety over the use of metaphors and

analogies with Nietzsche’s statement: ‘What, therefore, is truth? A mobile army of

%% Zammito (1992), p. 9.
5 Kant (2003), p. xi.
¢! Ibid., pp. xii-xiii.
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metaphors, metonymies, anthropomorphisms’.® Nietzsche says that ‘[¢]very idea originates
through equating the unequal’.%® In other words, metaphors and analogies should not
merely be regarded as ‘examples’ or ‘illustrations’ as Kant suggested. Rather, they give rise
to - and shape - the actual substance of a theory. The irresistible attraction that analogy and
metaphor represented for Kant, and which he apparently fought to resist, is for Nietzsche an
expression of a ‘fundamental impulse’ of the intellect: ‘that impulse towards the formation
of metaphors, that fundamental impulse of man, which we cannot reason away for one

moment - for thereby we should reason away man himself’.%

1.3.3 The life sciences at the time

Regardless of Kant’s motivations for including the analogy, what should we make of it?
Was the analogy merely meant to provide an illustration of his ideas, or does it give
additioﬁal substance to what it was supposed only to elucidate? Many commentators have
debated the plausibility and significance of the epigenesis analogy.®® Most argue that it
should be seen only as a means of explanation. It is emphasized that no parallels can, or
should, be drawn between Kant’s philosophical ideas and the biological theory of
epigenesis. To attribute any substantial significance to the analogy would be misguided,
because it would confuse the two distinct realms of biological ontology and the ‘ontology’
of reason.® This criticism seems obviously correct when one remains faithful to Kant. No
one, it seems, would truly dispute that the realms of biology and reason are distinguished.

This distinction is, after all, what defined Kant’s philosophy.

However, there are reasons for attributing more significance to the analogy, if only because
it appears at such a crucial stage in his theory. Although it is regarded as ‘merely’ an
analogy and its precise meaning remains elusive,® this does not foreclose the possibility
that the choice for this analogy is itself indicative of the kind of theory that Kant sought to

establish.5® Therefore, no matter what opinion one holds, and no matter how dubious one

52 Derrida (1997), cited in the translator’s Preface, p. xxii.

% Ibid.

* Ibid.

% See n. 24 above.

% Most clearly formulated by Ingensiep (1994), p. 385.

7 Miiller-Sievers (1997), p. 13, that Kant uses the words ‘as it were’ shows that it is for him ‘nothing
more, but also nothing less, than an analogy’.

68 Zammito (2006), p. 761: ‘can this matter be /eft at the level of mere analogy? Logically, analogy postulates
at least some common concept under which two quite different matters can be subsumed, some
correspondence at least in terms of a relation’.; Sloan (2002), p. 252.
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deems the analogy to be, its use seems to illuminate Kant’s ideas about the relation between

reason and life.

Kant’s references to biological processes may seem unusual. However, references to the
life sciences are scattered throughout his work; it seems that he was rather well informed of
developments in the sciences of his time. Particular importance has been attached to the
apparent mutual influence between Kant and Blumenbach.®® Opinions diverge on whether
or not Kant’s ideas actually influenced the scientists of his period. Views also differ on how
Kant made use of certain theories; some believe that he adapted them to suit his own

ends.”®

Biology as a discipline particularly concerned with life or living processes was very much
in development at the time when Kant wrote his three Critiques. It was only at the end of
the eighteenth century that a ‘unified theory of life and its history’ was first envisioned.”"
Foucault famously remarked that the notion of ‘life’ did not exist before that time; only
beings that were the subject of classification.”” The tentative theory was given many
different names, such as ‘zoologie générale’, ‘zoonomie’, ‘organology’, and - ﬁnall)" -
‘biologie’; it was only in 1802 that the term ‘biology’, proposed by Jean Baptiste Lamarck
and Gotthelf Reinhold Treviranus, emerged.” The focus of the new discipline was on ‘the
different forms and phenomena of life, the conditions and laws of their existence as well as
the causes that determine them’.”* But almost from the moment of the emergence of
biology as a discipline various specialized subdisciplines developed. Since each of these
disciplines focused on different aspects of living processes, the initial project of a ‘unified

theory of life’ arguably remained elusive from its very beginning.”

% Lenoir (1980) believes there was a genuine mutual influence; Richards (2000) speaks of a ‘common
misunderstanding’, p. 12; Steigerwald (2002), pp. 98-100.

"0 Richards (2000), p. 32. Another subject of disagreement is whether or not Kant’s writings have anything to
contribute to the contemporary life sciences. Some argue for Kant’s relevance: Walsh (2006), specifically
with regard to Kant’s idea of organisms as ‘natural purposes’. Others argue against: Zammito (2006), p. 749
and p. 755 discussing Kant’s ‘epistemological “deflation’*’ of the life sciences and referring to Kant’s
statement that there will never be a ‘Newton of the blade of grass’; Richards (2000), pp. 26-27.

! Lenoir (1982), p. 1.

" Foucault (2004), pp. 139 and 173.

7 Lenoir (1982), p. 1; Jacob (1976), p. 87.

™ Lenoir (1982), p. 1, citing Treviranus.

" Ibid., p. 1.
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1.3.4 The meaning of the analogy

Although there is disagreement as to the meaning that should be attributed to the epigenesis
analogy, most authors agree that it was not Kant’s intention to ‘naturalize’ the categories or
give them a biological foundation. Kant probably used epigenesis to avoid the other two
origin scenarios that he considered implausible.”® However, he also recognizes the
productive characteristics of the theory of epigenesist; as he observed in the Critique of
Judgement:

[Clonsider, on the other hand, epigenesis ... reason would from the start be greatly in favor of the

kind of explanation [it offers]. For in considering those things whose origin can be conceived only in

terms of a causality of purposes, this theory ... regards nature as itself producing them rather than as
merely developing them; and so it minimizes appeal to the supernatural, [and] after the first

beginning leaves everything to nature.

Kant seems to associate the characteristics of epigenesis with the characteristics of his
particular idea of Pure Reason. He describes this reason as not originating in, or dependent
on, either experience or God. Rather, reason includes its own origin.”® This idea of an
autonomous, and to a certain extent self-sufficient, reason is shaped through the analogy to
epigenesis. Miiller-Sievers suggests that the self-generative character of epigenesis

probably appealed to Kant because it enabled him to represent reason as autonomous.”

If this line of argument is followed, then the analogy to epigenesis can be regarded as
playing a significant role in the justification of his philosophy and as supporting.the claim
to its universal validity. It has been pointed out, in this respect, that Kant intentionally
draws upon the particular appeal of the organic which - traditionally - carries with it its own
justification or at least a certain measure of inevitability.®° In these terms, the epigenesis
analogy was instrumental in establishing the unity and self-sufficiency of the pure reason
that Kant is proposing.®! It has been pointed out that, even if Kant appeals to the organic to
benefit his theory, this theory itself and the structure of the Kantian system as a whole
‘remains architectonic, not organic’.®* What does the term ‘architectonic’ mean in relation

to Kant’s philosophy?

76 Miiller-Sievers (1993), p. 55.

77 Kant (1987), pp. 310-311, section 8, para. 424.

78 Miiller-Sievers (1993), p. 56.

7 Ibid., pp. 55-56; Milller-Sievers (1997), p. 4.

% Miiller-Sievers (1997), p. 4. J

¥ Foucault (1984), p. 36: This self-sufficiency is described by Foucault as ‘a use of reason in which reason
has no other end but itself: rasonieren is to reason for reasoning’s sake’.

82 Muller-Sievers (1997), p. 13.
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1.3.5 The architectonic and the organic

The term ‘architectonic’ itself did not originate with Kant, but has a long philosophical
history that dates back to Leibniz and Aristotle.®® It has been suggested that Kant’s specific
use of the term was influenced by Lambert and, indirectly, Baumgarten. The latter used it
with reference to ontology while the former proposed that it could be used to solve
‘methodological problems’ to which the relation between metaphysics and fhe sciences
gives rise.¥ The philosophical tradition of the term is important. It does not merely
represent an analogy to architecture or construction, although Kant likens the structure of

his philosophy at times to that of a building.®® As Aristotle pointed out:

the true object of architecture is not bricks mortar or timber, but the house; and so the principal
object of natural philosophy is not the material elements, but their composition, and the totality of

the form to which they are subservient, and independently of which they have no existence.®

Kant emphasized the architectonic structure of his philosophy in order to represent it as a
purposeful ‘whole’: ‘By the term Architectonic 1 mean the art of constructing a system.
Without systematic unity, our knowledge cannot become science; it will be an aggregate,
and not a system.’®” The idea of the ‘system’ and the ‘whole’ are important in Kant’s
philosophy. The representation of his philosophy as an integrated ‘whole’ can be regarded
as representing the German philosophical tradition of the philosophia generalis that was
meant to defend philosophy as a discipline in its own right from other d<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>