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Introduction

The study presented here deals with an example of the inter-
connections between philosophy and the history of science. Kant's
"Critique of Teleological Judgment" will be read as a reflection on
philosophical, in particular, methodological problems that arose
through the constitution of an independent science of life, biology.
Kant's reflections are of course determined by the particular, his-
torically contingent form taken by the newly established biology of
his time, but it is not the purpose of this study to sketch these contin-
gencies. On the contrary, the point is to isolate in this historically
contingent form the systematic and today still valid insights of Kant
into difficulties in principle of biological explanation. The considera-
tion of the biology of the 18th century is not intended to relativize
Kant's philosophy nor to excuse purported 'mistakes' by referring
them to the state of scientific knowledge at the time. Rather, the
point is first to reconstruct the actual explanatory problems of biol-
ogy at its origin in order to investigate the extent to which Kant rec-
ognized and analyzed structural problems of biological science and
the extent to which his results can still claim validity.

The question of whether the scientific explanation of the orga-
nism differs in principle from the kind of explanations given in
physics and chemistry is not a question which philosophers have
forced upon biology; rather it is a question that arose out of biology
and confronts philosophy. The history of modern biology since
Descartes can be told as a continual conflict between those who
reduce life to physico-chemical processes (or biology to chemistry
and physics) and those who for various reasons consider such a
reduction impossible or improbable. Those of the first group are
usually called mechanists or reductionists; the second group has
had many names: animism, vitalism, neovitalism, holism, etc;
almost every new generation of anti-mechanists has given itself a
different name, and rightly so since the common denominator is in
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fact the rejection of mechanism and reductionism not any parti-
cular positive doctrine. The question of the special status of the
organism was already taken up in the great mechanistic systems of
the 17th century and is still discussed under the heading of "reduc-
tionism" or "emergence" in general textbooks of the philosophy of
science. Historically, it is mechanism that has always prevailed as
a scientific approach; or in other words, it is anti-mechanism that
has had to regroup and renew itself every generation: but it has
always done so.

Mechanism has always won out in biology because it is able to
generate a clear and definite research program. In fact mechanism
is nothing else but the metaphysical hypostasis of an analytical
method which is unquestionably part of the repertoire of every biolo-
gist — including the anti-mechanists. This method, reduction or
analysis, prescribes that phenomena are to be traced back to the
properties and interactions of the parts of the system. If subse-
quently the original phenomenon can be produced experimentally to
a sufficient degree of approximation, then it has successfully been
explained. The opponents of mechanism among natural scientists
seldom doubt that a successful reduction is a sufficient explanation
but rather only that such a reduction is possible in a particular case
or kind of case. From mechanism a concrete research program
emerges, namely precisely the program that mechanism projects
onto the structure of being. However, from the negation of this
projection there emerges no substantially different program of
research; thus the neo-vitalists and holists of this century are
scarcely to be distinguished from their opponents in their experi-
mental technique. The differences lie in the goals pursued and
inferences drawn, not in the means applied.

Philosophers of various schools have participated with or
without invitation in this conflict and have taken one side or the
other, supporting them with philosophical arguments. They have
attacked the inability of mechanism to understand the organism or
condemned the sterility of vitalism. Some few have analyzed the
quarrel itself, among these Kant stands out.

In one of the standard textbooks on philosophy of science
Ernst Nagel's The Structure of Science, which takes the side of
reductionism, two problem complexes are taken up, which are
thought to cause some difficulties for reductionism: the prima facie
purposiveness of life processes and the apparent impossibility of
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comprehending an organic whole as an additive system of indepen-
dent parts (pp. 409f). In the "Critique of Teleological Judgment"
Kant offers a solution that traces both problems back to the same
structural peculiarity of mechanistic explanation. Kant is con-
cerned not with the question of whether mechanism or vitalism
(which arose in his lifetime) is right in biology but rather with the
question of whether reductionism (which he considers to be the only
scientific method) when applied to the organism displays a struc-
tural flaw that again and again necessitates teleological additions.
He sees in the conflict between mechanism and anti-mechanism the
same kind of antithetical opposition that he had analyzed in the
'Antinomies' chapter of the Critique of Pure Reason, in which each
side looks strong only as long as it is attacking the other.

Sesfesfesiesk

Any new interpretation of Kant's philosophy inevitably takes
up a position vis a vis the manifold approaches and traditions of
interpretation. The discussion of these various approaches and the
justification of my own approach do not belong in the introduction,
but I would like at the start at least to indicate which traditions I
have found helpful. As for my own approach, it can only be justified
in practice: by providing an interpretation of the text that is histori-
cally and philologically sound and philosophically convincing. My
claim at least is to have provided such an interpretation of the
"Critique of Teleological Judgment" for the first time.

In view of the announced intention to read Kant's critique of
teleology as philosophy of biology, it will come as no surprise that the
tradition of Kant interpretation to which I am closest is one that sees
Kant primarily as the philosopher of modern science. This kind of
interpretation is most closely associated with the German Neo-
Kantians, in particular, Erich Adickes and Ernst Cassirer; and this
is the interpretation that I consider to be right enough to be worth
criticizing in detail.

This book represents an attempt to learn something from
Kant about the structure of biological explanation. The "Critique of
Teleological Judgment," which is the second part of the Critique of
Judgment and could perhaps best be seen as a fourth 'Critique’, is
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almost exclusively concerned with the use of teleological principles
in biological explanation. Kant pursues systematically the question
of the extent to which the mechanistic mode of explanation itself
constantly forces the introduction of teleological principles into
science. Teleology, in the form of the plan of the clock-maker deity,
accompanied modern science from the beginning. The clock-work
world presupposed a clock-maker God who anticipated the world
system in thought. Those who doubted that the particles of matter in
motion would have produced precisely this particular world of their
own accord could take refuge in the teleology of the divine plan as a
supplement to mechanism that was nonetheless completely in con-
formity with mechanism. Kant's 'Critique' is concerned with deter-
mining the boundaries of the necessity and legitimacy of this kind of
teleology in biology.

Kant's 'Critique' will be reconstructed in three steps each of
which will constitute a chapter of this book: The first chapter will
present some basic problems of biological explanation in the histori-
cal form they took in Kant's time and as Kant took them up in his
philosophy. Chapter Two analyzes Kants most important conceptual
instrument for solving such fundamental problems: the argumen-
tational figure of the antinomy, as developed in the Critique of Pure
Reason. The third chapter traces Kant's application of this instru-
ment to explicate the mechanistic concept of the organism. It will
attempt to interpret Kant's critique of biological explanation as an
intelligible and at least initially plausible theoretical structure that
1) takes up real problems of the science of the time, 2) can provide
systematically interesting insights into certain aspects of the prob-
lems that are of more than just historical interest, and 3) is more
compatible with the text and with other major writings of Kant's
than are the available attempts at an interpretation.

In the first section of Chapter 1, I shall sketch some of the
basic outlines of the theory of the organism in the 18th century. This
is not intended merely as historical background to Kant's reflec-
tions; rather, the point is to present the concrete problems that arose
for mechanistic biology in the attempt to explain certain aspects of
the organism and to show that Kant recognized and reflected upon
precisely these problems. In the second section I shall sketch Kant's
development from the pre-critical direct speculation about the
nature of the organism to the later reflexions on the nature of our
explanations of the organism and shall introduce some of the
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concepts that Kant used to treat the particular philosophical prob-
lems of biology. Finally I shall take up the central methodological
problem that Kant saw in mechanistic biology and which he
attempted to clarify in the Analytic of teleological judgment. The
focus will be on the analysis of the notions of "objective purposive-
ness" and "natural purpose," with which Kant tried to concep-
tualize the problem.

The epistemological problem posed by biology having been
presented in Chapter 1, I shall in Chapter 2 examine one of Kant's
philosophical instruments for resolving such problems in general,
the figure of argument called the "antinomy." The logical structure
of antinomy arguments as presented in the Critique of Pure Reason
will be analyzed. The emphasis will lie on the relation of the opposi-
tion of judgments (thesis and antithesis) to the table of forms of
judgment at the beginning of the first Critique and on the use of
indirect proof. Then in the third section, I shall attempt to clarify
two central concepts used in the material argumentation of the
cosmological antinomies, namely, the "unconditioned" and the
"infinite series," so that the substance of the argument can be
understood. The fourth and fifth sections will take up the Second
and Third Antinomies respectively (division of matter and freedom
vs determinism). The Second Antinomy is important for reasons of
content (the Third for formal reasons) for an understanding of the
"Critique of Teleological Judgment," because some problems in con-
nection with the relation of part to whole that remain unclarified in
the Critique of Pure Reason resurface in the later work. At the end
of the chapter I shall deal briefly with Kant's system of antinomies
in order to indicate some peculiarities of the status of an antinomy of
judgment.

The third and last chapter is a sustained analysis of the anti-
nomy of judgment that comprises the entire Dialectic of Teleological
Judgment. The antinomy will be presented and its structure clari-
fied. I shall then take up the most important approaches to inter-
preting the text and show that they share a common (false) presup-
position. Based on the analysis of the material problem given in
Chapter 1 and of the figure of argument given in Chapter 2, a new
interpretation of the antinomy of judgment and its resolution will be
developed. The resolution to the antinomy offers a solution to the
insufficiency of mechanistic explanation that is still compatible with
mechanism. It will be shown that Kant holds fast to mechanistic
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reductionism as the only legitimate kind of explanation in science,
but inasmuch as he acknowledges its weak points in the explana-
tion of the organism, he establishes standards to be met by any
possible future mechanistic explanation of the organism.



Chapter 1
Kant and Biology

1.1 Introduction

In the 1740's and 50's as Kant began seriously to reflect on the
nature of the organism and the structure of biological explanation,
the scientific discussion in physiology and natural history was
strongly marked by the decline of the theory of preformation, the
classical mechanistic theory of the organism. In this period, too, we
find the development of a general concept of the self-reproduction of
organic systems, which led in the course of the 18th century to the
rise of vitalism. Kant analyzed and reflected methodologically upon
this process. He attempted with the concept of "objective purposive-
ness" to connect this new concept of reproduction with the tradi-
tional question of teleology in nature, in order to make possible a
concept of the organism adequate to the methods of mechanistic
science.

In this chapter I shall present Kant's analysis of the concept
of objective purposiveness in biological explanation as well as the
historical prerequisites of this analysis in the development of the
theory of the organism in eighteenth century biology and in Kant's
own philosophical development. In Section 1.2 I shall briefly charac-
terize the development of the mechanistic explanation of the orga-
nism. In Section 1.3 I shall take up Kant's study of contemporary
theories of the organism, especially his use of the concept of pur-
posiveness in biological explanation. Section 1.4 will consider Kant's
analysis of objective purpose. In this analysis Kant completes the
transition from the scientific investigation of the organism itself to
the philosophical analysis of our explanations of the organism. It
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will be seen that it is the concept of the organism as a self-repro-
ducing system that makes it meaningful to speak of an objective
purposiveness.

1.2 The Theory of the Organism in the Mid 18th Century

In this section I shall sketch some of the basic characteristics
of the theory of the organism as it developed in the 18th century. I
shall not attempt to provide a comprehensive analysis of biology in
the Enlightenment but only to report some of the results of such an
analysis. Primary sources will be cited only where they are directly
quoted. A detailed analysis of the biological theories of this period
can be found in Jacques Roger's Les sciences de la vie dans la pen-
sée francaise du xviiie siecle (1959). A perceptive reflection on these
developments is provided by Francois Jacob's The Logic of Life. A
History of Heredity (1974). Arguments and sources for the particular
interpretation of theory development given here can be found in my
own work cited in the bibliography.!

Around 1750 the original intergrating mechanistic theory, the
theory of preformation, could scarcely be upheld any more, although
an adequate replacement theory had not yet been found. After the
only moderately successful attempts (e.g. Buffon, Maupertuis,
Lamettrie) to revive the atomistic pangenesis theories of the 17th
century, there arose in the course of the latter 18th century a num-
ber of theories that introduced special organic forces and justified
them by appealing to an analogy with Newtonian gravitation. These
theories are today collected under the heading of vitalism. In spite of
all differences in their explanations of the organism, preformation
and vitalism shared a strictly reductionistic ideal of explanation.
Both used reductionist methods, but both also postulated an auto-
nomous explanatory level for the organism. Both reduced the phe-
nomena of a system to the properties and interactions of the parts
but denied that those properties and interactions postulated by the
science of mechanics were sufficient for the explanation of the orga-
nism. Both conceived of the organism as underdetermined by the

1 Cf. also Cole, Early Theories; Mendelsohn, "Philosophical Biology";
Needham, History; Roe, Matter.
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mechanical properties of particles: they differed in the way they
compensated for the lack of determination. In the following I shall
first characterize the theory of preformation, then adduce some
reasons for its decline, and finally introduce the peculiar form of
Newtonianism in biology known as vitalism.

Mechanism and Preformation

The classical theory of preformation, also known as the doc-
trine of pre-existing germs or of evolution (développement) or
encasement (emboitment, Einschachtelung), was the deistic theory
of generation par excellence. In the mechanistic theories of the lat-
ter 17th century, the phenomena displayed by an organism were
considered to be the necessary results of the properties and disposi-
tion of the parts, just as the movement of the hands or figures of a
clock were the necessary results of the movements of its wheels,
balances, and weights. This was the basic principle of the "mechan-
ical philosophy." But how did it happen that the organism has just
these parts and just this disposition of parts? Or, as it has been
expressed since the end of the 17th century, how did it come to have
this organization? The functioning of the organism could be
explained by its structure, which could in turn be investigated by
anatomical dissection; but the fundamental theoretical question that
had to be posed dealt with the origin of this organization. One of the
fundamental problems that the new mechanistic sciences had to
solve was that of explaining how the basic forms of organization of
the various living creatures could have arisen through the univer-
sal laws of matter in motion. As Descartes explained to his inter-
viewer Burman:2

Although he [had] only wanted to explain the functions of the animal, he

saw that he could hardly do this without being compelled to explain the
conformation of the animal from the very beginning [ab ovo].

The question to be posed was not whether a plant or an ani-
mal is a machine. Rather the question was: assuming organisms
are machines, how did they acquire their structure or organization?
Descartes was also only expressing the mechanistic consensus

2 Descartes, "Conversation with Burman," pp. 68-9, ATV, 171.
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when he further specified that the entire heterogeneity of the devel-
oped organic body must be completely and materially represented in
the germ. The manner of representation postulated a direct correla-
tion between part of the body and particle of the germ:3

If one knew exactly in detail all the parts of the seed of a particular species

of animal, for instance Man, one could deduce from that alone for reasons

entirely mathematical and certain, the whole figure and conformation of each

of its parts, just as the other way around knowing some particulars of this
conformation one can deduce from this what the seed is.

Furthermore, it was generally implicitly presupposed that the
arrangement of the particles in the germ also reflected the arrange-
ment of the parts in the body, so that the germ contained a mini-
ature copy of the entire body, somewhat like a reflection in a convex
mirror. The fundamental question to be answered was thus: How
are the germs organized? How do the particles of matter in motion
come to produce such a complicated structure? How does the orga-
nism manage to reproduce its kind and always to produce another
individual of the same species? The first mechanistic attempts at
explanation tended to be eclectic mixtures of traditional, usually
Galenic, theorems and corpuscular philosophical notions; but even
Aristotelian elements could be remodelled mechanistically. For
instance, Nathaniel Highmore (1651) explained generation not
through an Aristotelian cooperation of form and matter but rather
through the interaction of formal and material atoms.4 A prelimi-
nary synthesis was reached towards the end of the 17th century in
the theory of preformed or pre-existing germs.

The mechanistic theory of the organism was not an auto-
nomous, isolated or isolatable theorem; it was an integral part of a
comprehensive explanation of the material world. The organism
occupied a particular position within a system of nature that ex-
plained not only the fundamental properties of the smallest (known)
parts of matter but also the shape of the largest (known) systems of
celestial bodies. From Descartes' Principia Philosophiae to Buffon's
Histoire naturelle and even to Lamarck's final synthesis, the great
deistic systems of modern science explained the organism within
the framework of an aggregate theory of nature. But the organism
nonetheless always received a special status within the system and

3 Descartes, La Description du corps humain, AT XI, 277 (emphasis PM); cf.
also Boyle "Forms and Qualities," Works III, 29ff.

4 Highmore, History of Generation, p. 27-8
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was often mentioned in the same breath with the system of the
world itself — especially by natural philosophers who doubted that
the laws of nature and the properties of matter were sufficient to
explain the origin of the world system. Consider what is being
compared to what in the following example adduced by Samuel
Clarke:®

It being as impossible that the organized Body of a Chicken should by the
power of any Mechanical Motions be formed out of the unorganized Matter
of an Egg; as that the Sun Moon and Stars, should by mere Mechanism
arise out of a Chaos.

In the early phase of the development of mechanistic think-
ing, the difference between organic and anorganic systems seems to
have been conceived as merely quantitative. The organism was
taken as merely much more complicated than the common material
systems and was thus comparable on a small scale to the world sys-
tem on a large scale; and this complexity led to special problems of
explanation. The complexity of the mechanism of the world system
or of an organism is so great, it was held, that we can hardly con-
ceive that the mere motion of particles of matter would have brought
about just this particular system of its own accord. The order of the
world system seemed to be underdetermined by the mechanical
properties of matter. From the notion of the underdetermination of
the world system by the mechanical laws of motion it did not, how-
ever, follow that the system could not be explained by mechanics or
that mechanical laws did not apply to it. On the contrary, it followed
that nature or matter could have produced many different such sys-
tems, that many different material systems could have arisen out of
the motions of the corpuscles. If the possibility actually realized was
supposed to be something more than just a chance occurrence, then
there must have been an original order imposed on matter, not
reducible to the properties of matter or to the parts of the system. In
the 17th century this state of affairs was of course expressed in theo-
logical terminology, and it was maintained that God not only
created matter and gave it motion, but that he also ordered it and
constrained it in particular trajectories. The same sort or argument
applied to organisms. What the mere laws of material motion were
unable to achieve had to be supplemented by the ideas and plans of a
divine watchmaker. However, the central postulate of deism was

5 Clarke, "Letter to Mr. Dodwell [for Anthony Collins]," Works III, 789.
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that this activity of God was unique and occurred only at the
creation of matter. After the creation only the laws of matter in
motion hold. God was thus thought to play a part in cosmogony but
not in physics. Robert Boyle in particular expressed this view again
and again:®
I think also further, that the wise Author of things did, by establishing the
laws of motion among bodies, and by guiding the first motions of the small
parts of matter, bring them to convene after the manner requisite to compose
the world, and especially did contrive those curious and elaborate engines,
the bodies of living creatures, endowing most of them with a power of
propagating their species.

In such remarks the true sense of the term "preformation"
becomes clear: the organizational forms of all species of organism
are determined at the creation of the world. All species were pre-
formed by the divine watchmaker. The task of a theory of generation
and heredity was thus to explain the nature of this "power of propa-
gating their species" as well as to reveal the material means of
guaranteeing its continuity and constancy over time. The solution
that was to prevail for almost a century arose in the 1670's more or
less simultaneously in the work of a number of philosophers and
physicians. This solution consisted in assuming that all the germs
of all the individuals that were ever to live were created in a single
act of creation. According to this kind of explanation the miniature
copies of the future organisms have existed fully formed in the
germs since creation. There were then three different theorems
about how the germs had been stored since that time: panspermism
and two kinds of encasement, ovism and animalculism.” Pan-

6 Boyle, "Forms and Qualities," p. 15; cf. also p. 48: "I do not at all believe that
either these Cartesian laws of motion, or the Epicurean casual concourse of atoms,
could bring mere matter into so orderly and well contrived a fabrick as this
world; and therefore I think, that the wise Author of nature did not only put matter
into motion, but, when he resolved to make the world, did so regulate and guide the
motions of the small parts of the universal matter, as to reduce the greater systems
of them into the order they were to continue in; and did more particularly contrive
some portions of that matter into seminal rudiments or principles, lodged in con-
venient receptacles (and as it were wombs) and others into the bodies of plants and
animals ..."

7 Descartes' follower Pierre Silvain Regis described the possibilities in his
Cours de Philosophie (first published in 1690, but completed perhaps as early as
1681) I1,641: "Those who believe that the germs were produced at the beginning of
the world are not all in agreement about the place in which they were formed:
some believe that they were formed in the womb of the first Female of each species;
others maintain that they were formed in the testicles of the first male; and there
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spermism maintained that the germs floated freely through the air
and were carried by the wind until they found an appropriate place
to develop; normally this meant that they were taken up by an exist-
ing organism of the same species in food or air and eventually
worked their way to the semen or ovum. Claude Perrault seems to
have been the only major exponent of this particular view. Of more
significance was the encasement theory. Encasement asserted that
germs containing a miniature organism (called the homunculus in
humans) were contained in the reproductive organs of each orga-
nism, and that the reproductive organs of these homunculi in turn
also contained germs with homunculi that also held further
homunculi in their reproductive organs etc. The first individual of a
species held all its future conspecifics encased within it, one genera-
tion in the other. The only further question to be decided was
whether they were stored in the male (animalculism) or in the
female (ovism). The first explicit formulation of the theory was pub-
lished in 1674 by Nicole Malebranche who opted for the ovist ver-
sion.8 Up until the 1740's the major debate in the theory of genera-
tion and heredity revolved around the question of whether the germ
was located in the semen or in the ovum.

Besides its obvious theological advantages (e.g. that all crea-
tures were directly created by God), the theory of encasement also
had some philosophical and methodological strongpoints. It is a
purely mechanistic theory and gives a material cause for the conti-
nuity and permanence of species. Furthermore, it transfers the
apparently unavoidable teleology in the explanation of the organism
back to the original creation, so that final causality does not enter
into science itself. Except for the first origins of matter, which can-

are others who pretend that they were scattered throughout the world, so that there
are everywhere all kinds; but that after they have been taken up with nourishment
they attach themselves precisely each to the ovary of the Females of its species."

8 Cf. Malebranche, Verité, pp. 82-3: "It would not seem unreasonable to think
that there are infinitely many trees in a single germ; for it contains not only the
tree whose seed it is but also a very great number of other seeds which can all
contain within them new trees and new seeds of trees; and these hold perhaps in
an incomprehensible smallness still other trees and other seeds just as fertile as
the first; and so on to infinity. [...]

"We should think, furthermore, that all bodies of men and animals, that will be
born up to the completion of the ages, were perhaps produced as early as the
creation of the world; I believe that the females of the first animals were perhaps
created with all those of the same species which they have engendered and which
they will engender in the passage of time."
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not in any case be studied by natural science, everything is
explained by purely mechanical laws of matter. As Leibniz, who
sided with animalculism, put it:9
As for the motions of the celestial bodies and even the formation of plants
and animals, there is nothing in them that looks like a miracle except their
beginning. The organism of animals is a mechanism which supposes a

divine preformation. What follows upon it is purely natural and entirely
mechanical.

One peculiarity about the teleology used in the preformation
theory as well as in deistic systems in general should be noted: It is
the same kind of teleology, the same kind of reconciliation of mecha-
nism and teleology, that take places in every process of manufacture
or material production. A plan or an idea of the object to be produced
guides the otherwise mechanical production, and a divine artisan is
introduced who conceives the plan and executes it. However, the
question of why the divine watchmaker chose to build the world
machine — whether to play the music of the spheres or otherwise to
provide for entertainment — is completely irrelevant to science; this
is a purely theological question. Final causes in the strict sense are
excluded from science and from its metaphysics. As Descartes put
it:10

And so finally concerning natural things, we shall not undertake any
reasonings from the end which God or nature set himself in creating these
things, [and we shall entirely reject from our philosophy the search for final

causes] because we ought not to presume so much of ourselves as to think
that we are the confidants of his intentions.

Nonetheless, teleology in a more general sense is not com-
pletely excluded. Of the four aspects of the causal nexus tradition-
ally distinguished in philosophy — the efficient, the material, the
formal, and the final — only the causa finalis has been banished
from science and its metaphysical foundations. The causality of the
form, causa formalis, or the plan that the artisan God stamps onto
matter is admitted.l1l The teleology of the mechanistic systems
consists entirely in the causa formalis, in the plan of the watch that
the artisan designed before implementing it in the world.

9 Leibniz, 5th letter to Clarke, §115.
10 Descartes, Principia, part I, §28; AT VIII,15-16. The clause in brackets was
added in the French edition.

11 Hobbes, too, excludes final causes but counts the causa formalis as an efficient
cause; cf. De Corpore, 11, 10, §7, Opera 1, 117.
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On the basis of this deistic teleology the preformation theory
was able to conceive of the actually given species forms as necessary
and contingent at the same time. They were necessary in the sense
that they functioned in a purely mechanical manner. They were
contingent in the sense that their form was underdetermined by the
mere laws of matter in motion. There are many other possible com-
binations of the particles which would nonetheless be compatible
with the properties of those particles and might even be capable of
living once produced. But these do not belong to the forms that were
selected at the construction of the world system, and they are
(presumably) too complicated to be likely to arise of their own accord.
Every really given organism is causally fully determined on the as-
sumption of an original preformation; and the encasement of the
germs sees to it that the original organization is maintained without
any extraordinary intervention by God.

Decline of the Preformation Theory

In the fifth decade of the 18th century a fundamental change
in theories and explanations of the organism began, which led
towards the end of the century to vitalism. It was no longer the
quantitative complexity of the organism that occupied the fore-
ground; rather the difference between organic and unorganic was
seen to be of a qualitative kind, often expressed in the form of a
double organization: the particles of matter were taken to be orga-
nized into organic parts or molecules and then these already
organic parts were taken to be organized into organisms. The fall of
the classical mechanistic explanation is clearly marked by the
commotion surrounding Abraham Trembly's discovery of the fresh
water hydra (polyp) around 1740, which served as occasion and
point of departure for a number of new theories. The fact that the
preformation theory, which had for sixty years been the paradigm of
scientific explanation in organic nature, could be toppled so quickly
and completely is due to the fact that the theoretical prerequisites
had been slowly accumulating in the course of the 18th century and
all that was needed was an empirical stimulus — and perhaps a
generational change among scientists. However, even after 1740, a
number of important scientists continued to be committed to the pre-
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formation theory, which remained firmly entrenched in textbook
science up to the end of the 18th century. Albrecht von Haller, for
instance, who in many ways contributed significantly to the fall of
preformationism, returned to the fold after a brief phase of epi-
genesis.

There are a number of factors that undermined the theory of
preformation and made it possible for the phenomenon of regenera-
tion in the polyp — an otherwise insignificant invertebrate, which
would have remained simply an anomaly in the preformation
theory — to be advanced as the central explanatory problem of
biological theory and even to be seen by many as the quintessence of
the organic. There were I think four factors that decisively
contributed to this process: 1) developments in geological and
cosmological theory, 2) the development of a specifically biological
criterion of species membership, 3) the dominance of philosophical
atomism in natural and social philosophy, and 4) the development of
a general conception of self-reproduction of organic systems.

1) The theory of pre-existing germs in its original form pre-
supposed that the germs were as old as the material universe. A
later creation of animals and plants would have implied an extraor-
dinary intervention of God into the already existing world. In the
deistic view this would constitute a miracle, but natural science is
only possible if natural events, except for the first beginning of the
universe, have only natural causes. A later divine intervention into
the affairs of the world could only occur for the purposes of revela-
tion, to support faith and morals etc.; but if God has to repair his
clockwork for other reasons, this means that he was not capable of
shaping matter in such a way in the beginning that the clockwork
would function without repair. As Leibniz said: "When God works
miracles, he does not do it in order to supply the wants of nature, but
those of grace. Whoever thinks otherwise, must needs have a very
mean notion of the wisdom and power of God."12 A philosophical
insight lies behind the theological facade: namely, that the appeal to
the supernatural to explain normal natural processes means the
end of all science.

However, as soon as serious theories about the origin of the
earth or the solar system could be presented, the encasement theory
began to have troubles. On the one hand, if the (extremely complex)

12 Leibniz, 1st letter to Clarke, §4.
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system of the world as a whole arose in the course of time according
to the laws of matter, why should not the organism in particular
also arise by merely mechanical laws? On the other hand, if the
earth itself arose in the course of time, then the first organisms with
their encased germs could not have been there from the beginning of
the universe. A theory of the earth such as for instance Buffon (1749)
proposed asserted that the earth was thrown out of the sun and then
cooled off for thousands of years before life was even possible. Under
such circumstances the appeal to the immediate activity of a non-
material cause to explain organization was unscientific and incom-
patible with deism.

2) A second reason for the decline of the preformation theory
lay in changes in the conception of biological species during the
early 18th century. Beginning with John Ray around 1700 and fully
developed with Buffon around 1750, a conception of species emerged
that no longer grounded the species membership of organisms in
similarity of form (which could just as well apply to minerals) but
rather in common descent and ability to propagate. The ultimately
decisive criterion for determining whether two individuals belonged
to a single species was whether they could mate with one another
(or each with the same third individual) and produce fertile
progeny. The sterility of the mule proved that horse and donkey were
two different species. This concept of species is at first glance not at
all incompatible with the theory of preformation: all those
organisms are conspecifics that were encased together in the first
individuals of a species. However, even though the sterility of
species hybrids might be interpreted as a sign of the constancy of
nature, their very existence and viability presented a serious
challenge to the preformation theory: Such hybrids are obviously
mixtures of two known organizational forms; but the germs are
stored by only one of the parents. If one were to assume that perhaps
two half-germs could be compounded, the preformation theory has
already been abandoned; if we could explain how non-organized or
half-organized parts of a germ could on their own form an
organization, then we would not need the preformation theory in the
first place. The encasement theory had to assume that each sterile
hybrid had been encased from the beginning. As long as species-
hybrids were merely a marginal phenomenon, the difficulties of the
preformation theory in explaining them were not particularly
significant. However, to the extent that species crosses to determine
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common species membership became more and more important,
this marginal phenomenon which revealed a weakness in the
preformation theory was ever more made the focus of attention.

3) A third reason for growing dissatisfaction with the prefor-
mation theory lay in the fact that it was hardly to be reconciled with
atomism without unscientific ad-hoc hypotheses. Atomism posited a
limit in principle to the divisibility of matter: at some level we come
upon ultimate indivisible particles. The preformation theory presup-
posed that matter could in principle be divided and structured in
infinitum. The two views were compatible only if it was assumed
that only a certain number of generations are encased — for
instance, because the world was only 6000 years old and would only
survive for another few thousand. And even in such a case the
divisibility of matter necessary for encasement is out of all propor-
tion to the divisibility necessary for an atomistic physics. As philo-
sophical atomism became more and more prevalent in physics and
social philosophy, the theory of preformation became ever more
problematical.

4) The fourth and perhaps most important reason is directly
connected to the discovery of the regenerative capabilities of the
polyp. If this small animal is cut in two, the head grows a new tail
and the tail a new head. The polyp can "reproduce" (as regeneration
was called at the time) any part that it loses, as if the parts depended
on the whole and not the whole on the parts. Mechanism assumed
that the motions of a clock depended on the properties and disposi-
tion of the parts. If a gear is missing the machine stops working. It
is not to be expected that the loss of a part enables the machine to
perform acts (e.g. replacing the part) that an undamaged machine
does not perform. This striking and much discussed phenomenon
would however have remained an amusing and interesting
anomaly at the margins of science, had not a general concept of the
reproduction of an organic system been developed. If life is
conceived as a continual process of re-producing the initial
conditions of individual and species so that the life of an organic
system consists in its self-reproduction through nourishment,
exchange and replacement of its parts, then the regenerative
capacity of the polyp is no longer merely an anomaly; it is a
paradigmatic example of the basic phenomenon of life itself. It was
only in connection with such a theory of reproduction that the
rediscovery of the fresh water hydra (Leeuwenhoek had already
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studied it around 1700) could achieve the significance that it actually
acquired in the course of the 18th century.

The term "reproduction" was introduced in the early 18th
century to denote the regeneration of lost or mutilated organs in the
salamander and other amphibians and retained this meaning up to
the beginning of the 19th century. It was apparently Buffon who first
extended the meaning to include propagation as well. For Buffon
"reproduction" was the most general common trait of animals and
plants. In the second volume of his Histoire naturelle after a discus-
sion of the commonalities of animal and vegetable kingdoms (Chapt.
1), he takes up "Reproduction en générale" (Chapt. 2) before he
turns to the particular kinds of reproduction: "De la nutrition & de
developpement" (Chapt. 3) and "De la génération" (Chapt. 4). His
point of departure for the entire discussion is of course the regenera-
tive capacities of the polyp.13

The development of the concept of the organism as a self
reproducing system was initiated by John Locke in the second edi-
tion of his Essay on Human Understanding (1694). In Chapter 27 of
the second book, in an introductory passage on the identity of the
person, he attempts to determine the difference between the identity
over time of a mechanical aggregate or "mass" and that of an
organic body. The identity of an aggregate consists in that of its
parts and thus ultimately in the identity of its component atoms.
The identity of an organism consists, on the other hand, in that of
the process of the continual reproduction of the parts of the system
by the system. Such as system has two levels of organization: the
particles of matter are organized into organic parts, and these are
in turn organized into organisms which are able to produce
("frame") and reproduce ("continue") the parts:14

We must therefore consider wherein an oak differs from a mass of matter,
and that seems to be in this, that the one is only the cohesion of particles of
matter any how united, the other such a disposition of them as constitutes
the parts of an oak; and such an organization of those parts as is fit to
receive and distribute nourishment, so as to continue and frame the wood,
bark, and leaves, &c., of an oak, in which consists the vegetable life. That
being then one plant which has such an organization of parts in one

coherent body, partaking of one common life, it continues to be the same
plant as long as it partakes of the same life, though that life be communi-

13 Cf. Buffon Oeuvres philosophiques, pp. 233-56; on the concept of reproduction
cf. Jacob, Logic of Life, chapt. 2
14 Locke, Essay, 11, 27, §6 (emphasis PM).



20 Theory of the Organism

cated to new particles of matter vitally united to the living plant, in a like
continued organization conformable to that sort of plants.

Newtonian Biology

The preformation theory, which forsaw no production of
organic systems after the first creation, could cope even less well
with the continual reproduction of such systems. The encased
germs did not reproduce; they simply expanded. The theories of
identical and extended reproduction of organic systems proposed as
alternatives to preformation were called at the time "epigenesis",;
and this term has been adopted by contemporary historiography of
science even though these theories have little or nothing to do with
the Aristotelian theory of generation for which William Harvey, its
last important proponent, introduced the name in the middle of the
17th century. The first alternative theories of the 1740's were in fact
pangenesis theories, developed by Buffon and Maupertuis, which
harked back to the atomistic theories of the 17th century (Gassendi,
Highmore, Charleton) or perhaps directly to Lucretius and Hippo-
crates but were enriched by organic molecules and by attractive
forces acting between the particles of matter. Pangenesis explained
generation through the mixing of the seeds of both parents. The seed
in turn consisted of particles, taken from and representing each of
the parts of the body, which joined together either spontaneously or
under the influence of the maternal organism to form a germ,
which otherwise was quite similar to the homunculus of the prefor-
mation theory. Pangenesis had little difficulty with species hybrids
or with atomism and was independent of theories of the history of
the earth. Furthermore, at least in Buffon's version, it was founded
on the concept of the reproduction of an organic system. For Buffon,
nourishment, growth, and propagation were three kinds of general
reproduction accomplished by distribution and assimilation of par-
ticles. When Buffon for instance says: "Everything, that can be, is,"
he means that all viable forms of organization that result from the
combinatory possibilities of organic molecules under the given geo-
logical and climatic conditions actually exist; and vice versa only the
actually given forms are really possible. This holds in principle
whether the molecules happen to get together in the appropriate
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womb or somewhere else (spontaneous generation), whether they
meet here on earth today or whether they met on Jupiter twenty
thousand years ago. All organisms are completely determined by
the properties and interactions of the particles of which they consist;
should a world catastrophe occur wiping out all living creatures,
but leaving the basic geological and climatic conditions, then all
species of organisms would return spontaneously. The organization
forms of the species are not encased as germs, but rather stamped
onto the structure of matter in the combinatorial possibilities of
organic molecules and the underlying anorganic particles.
Mosquitoes and elephants are just as determined as crystals.

The appeal to the combinatory possibilites of the particles and
the limitation of the number of such possible forms may explain
why there are precisely those species that there are. However the
question, why the abilites that the organisms have based on their
organization can be relatively independent of that organization
could not be answered so easily. In regeneration, the paradigmatic
example of life processes, parts of the organization are missing, that
is, the form as a whole does not exist, but the functions are none-
theless performed. The logical solution to the problem was to intro-
duce a new primary property of matter, a vital force, which was
however limited in that it only came to expression under certain
circumstances, for instance in a particular arrangement of par-
ticles. This solution is usually called vitalism; and in the 18th cen-
tury it was almost always introduced with an analogy to the New-
tonian force of gravity. With this analogy Buffon introduced his
"moule interieure," Haller his "irritability," and Blumenbach his
"Bildungstrieb"; similar arguments can be found in the work of
Bordeu, Barthez, Hunter and Needham.15

The vitalism of the latter 18th century stipulated that life
could not be reduced to the fundamental properties of matter postu-
lated by mechanics. It was necessary therefore to introduce a new
primary property of matter — the life force — which played no role
in mechanics and which became active only under a certain constel-
lation of factors; the life force was however not reducible to or caused

15 Cf. John Hunter, "Lectures on the Principles of Surgery," in : The Works,
London, 1835, vol I, p. 221ff; Théophile Bordeu, "Recherches sur les maladies
chroniques," Oecuvres complétes; vol. 11, Paris, 1818, pp. 924f; Johann Friedrich
Blumenbach, Uber den Bildungstrieb, Gottingen, 1789, pp. 25f. Cf. also Hall
"Biological Analogues," for further sources.
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by these factors but rather only released or triggered by them. The
life force, under whatever name, was not the result of the organiza-
tion of particles but the property of each an every particle. Only the
expression of the property is a result of the organization. Further-
more, the level of organization at which the force is expressed is far
below the level of the individual organism. Buffon introduced
organic molecules, Haller the irritability of fibers, and Blumenbach
had his Bildungstrieb become active in cell or mucous tissue. These
theories could be strictly reductionistic in the sense that they
reduced the phenomena of a system to the properties of its parts; on
the other hand they allowed an autonomous biological level of
explanation that could not be reduced to mechanics, for although
the organism is strictly determined by the fundamental properties
and laws of matter, one of these properties is non-mechanical. In
answer to the reproach that such a life force is simply an unintelli-
gible qualitas occulta, the vitalists pointed to the still unclear status
of gravitation.

The analogy to Newtonian gravitation has a certain amount of
justification. As an example of the appeal to Newton let me quote a
passage from Blumenbach:16

For most readers the reminder is hopefully quite superfluous that the word
Bildungstrieb just like the words attraction, gravity, etc., serves no other
purpose than to designate a force whose constant effect is known from

experience, but whose cause just like the cause of the above mentioned so
universally recognized natural forces is for us a qualitas occulta.

The legitimacy of the appeal to Newton by the vitalists and
such 'proto-vitalists' as Buffon and Haller lies on the one hand in a
similarity of method and on the other hand in a similarity of the
reaction to the failings of that method. Newton's method consisted
in tracing back the phenomenon to be explained to the essential
properties of particles (in the last analysis indivisible atoms).
Essential properties such as extension, impenetrability, or inertia
are attributed not merely to every body of actual experience, but also
to every imaginable body independently of the existence of other
bodies: that is, to a body even if it were the only body in an otherwise
empty absolute space. Gravity, although it belongs to every body of
experience is not an essential property of matter, because as mutual
gravitation it presupposes the existence of a system of bodies

16 Blumenbach, Bildungstrieb, 25-26. In footnotes to this and subsequent passages
Blumenbach cites Newton and Voltaire's exposition of Newton.
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containing at least two elements. A property that is essential may
not depend on external circumstances. Newton asserted explicitly
that gravity was not an essential property even though it is a
universal property of all bodies.17” And against Leibniz's accusation
that he had introduced a scholastic qualitas occulta into science, he
protested, that Leibniz called "those things occult qualities whose
causes are occult though the qualities themselves be manifest."18
Newton did indeed reject immediate action at a distance as self-
contradictory, since a thing cannot act where it is not, but he left it
open whether the cause of gravitational acceleration is material and
mechanical (e.g. a stream of particles) or whether it is perhaps
immaterial (e.g. the immediate influence of God). Newton's spokes-
man Clarke expressed this with characteristic openness (and ambi-
guity) as follows:19

And Gravitation itself, is not a Quality inhering in Matter, or that can pos-

sibly result from any Texture or Composition of it; but only an Effect of the

continual and regular Operation of some other Being upon it; by which the
parts are made to tend one towards another.

However, although gravity is not essential ("inherent") to matter
and although its cause is occult, it nonetheless plays a fundamental
role in Newton's physical explanation of the world.

The Newtonianism of the Enlightenment ignored Newton's
and Clarke's fine distinctions between inherent qualities and uni-
versal phenomena and operated not only with gravitation but with
the force of gravity. Only the cause of this force was considered
occult, the force itself was manifest through its effects. This occult
cause behind the gravitational phenomena could be conceived as an
essential property of bodies that is however manifested only in con-
nection with other bodies. If it was legitimate to ascribe to bodies
essential properties whose expression depended on the existence of
the system containing the body, it was but a small step to postulating
essential properties, whose expression was dependent on the par-
ticular kind of system, when the explanation of phenomena
demanded them. The door was open for magnetism, electricity and
the moule interieure, the living principle, and the Bildungstrieb.
These new forces were not the result of the "texture or composition"

17 Newton, Letter to Bentley, Jan. 17, 1692, Correspondence 111, 240.

18 Newton, Letter to Conti, Feb. 2, 1716, Correspondence VI, 285; cf. Freudenthal,
chapt. 1 and 13.

19 Clarke, "Letter to Mr. Dodwell [for Anthony Collins]," The Works 111, 760.
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of the bodies; they were not caused by the constellation of factors but
were rather occasioned, stimulated, triggered, or released by it.
Blumenbach's "Bildungstrieb" for instance became aroused (rege)
in a cell tissue of a particular structure, after which it became
relatively autonomous.20

These theories provide the point of departure for Kant's reflec-
tions on the structure of biological explanation. In the precritical pe-
riod Kant's orientation figure in the search for a "Newton des
Grashalms" was Buffon; later, in the "Critique of Teleological
Judgment," he refers explicitly to Blumenbach.

1.3 Kant's Study of Eighteenth Century Biology

Kant began rather early in his career to concern himself with
problems of biological explanation and always expressed some skep-
ticism as to the possibility of explaining the organism according to
mechanical laws. From 1756 onward, physical geography, which
included zoological and botanical systematics, belonged to his stan-
dard course offerings as a lecturer in Konigsberg. Systematics — at
least below the level of the species — was taken by Kant not as a
merely descriptive enterprise but as a causally explanatory one.
Erich Adickes in Kant als Naturforscher has examined Kant's
sources for these lectures in great detail and was very often able to
determine which authors Kant read and with which authors he was
probably unfamiliar. We need not therefore go into individual cases
here; it is clear on the basis of the work of Adickes that Kant was
aware of and reflected on the most important contemporary develop-
ments in natural history and in theories of generation. We may thus
assume that Kant's philosophical analyses rest on a knowledge of
the empirical material without trying to trace back particular reflec-
tions to the problems encountered by any particular author. The
point is not to show that Kant was "influenced" by some particular
scientist or other; many different scientists had similar problems in
the explanation of the organism.

The development of Kant's thinking about organic nature
runs parallel to the development of his thought about the anorganic

20 Cf. McLaughlin, "Blumenbach."
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world. In physics Kant began with the discussion of purely physical
questions (although often with a strong methodological emphasis),
but in the course of time he turned more and more to the properly
philosophical aspects of physical questions. In biology Kant dealt at
first with biological questions of the peculiar structure of organisms
and later turned more and more to questions of the peculiar struc-
ture of biological explanations.

First Positions

In his Universal Natural History and Theory of the Heavens
(1755), in which he attempted to explain the origin and development
of the solar system on the basis of the universal laws and properties
of matter, Kant indicated that the explanation of an organism is
much more difficult than the explanation of the solar system, with-
out however elaborating on whether the difficulties were merely
technical, based on the quantitative complexity of the systems, or
whether they were supposed to be of a principle nature. He posed the
rhetorical question:

Are we in a position to say: Give me matter and I will show you how a
worm can be produced? Don't we get stuck at the first step due to ignorance

about the true inner make-up of the object and the complexity of the
manifold contained within it? (W 1,237; Ak 1,230)

Kant's answer to the question is of course: We cannot explain even a
worm; but the references to "inner make-up" and "complexity"
seem to indicate merely technical difficulties. The same conclusion
seems also to be suggested by his remark that the explanation of the
solar system is easier than that of the organism, in as much as they
are apparently taken to be of the same kind. Kant maintains,

that the formation of all celestial bodies, the cause of their motions, in short,

the origin of the entire present constitution of the world system will be

comprehensible before the production of a single weed or worm will be
clearly and completely understood. (W 1,237; Ak 1,230)

At one point Kant does in fact speak of the "absurdity" of the
opinion of the Greek atomists that the origin of organisms could be
explained by the "blind concourse" of atoms (W 1,234). However, this
cannot be interpreted as a rejection in principle of the possibility of a
mechanistic explanation or a mechanical production of organisms,
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for in the context he is making a distinction precisely between mere
accident and the necessity of mechanical laws: "In my conceptual
scheme (Lehrverfassung) I find matter bound by certain necessary
laws" (W 1,234; Ak 1,227).

In spite of all his skepticism about the chances of giving a
mechanical explanation of a worm, Kant is forced by the structure
of his theory of the heavens to assume a mechanical origin. On
account of his cosmogonic theory, the deistic option is not open to
him. Having explained that the planets etc. arose gradually and,
consequently, that the necessary conditions for life could have
arisen only in the course of time, he has only two alternatives: either
matter has the ability to bring forth life of its own accord, or God
intervenes in the already existing world so that life is a miracle and
thus not the object of natural scientific explanation. This second
option can be discarded for reasons of principle, since it invokes the
ill-reputed deus ex machina, through which everything can be
explained without effort. As Leibniz had pointed out, such explana-
tions turn theology into the supplier of ad hoc hypotheses for bad
science. Furthermore, in Kant's theory God would have to intervene
again and again in the course of the world because there are very
many planets, which are all to be furnished with life but which only
achieve the conditions necessary to shelter life at different times.

Kant concludes his theory of the heavens with a speculative
chapter "On the Inhabitants of the Stars," in which he assumes that
life exists on many different celestial bodies. It may well not be
impossible, he cautions, that some planets are uninhabited, but it
would be "an absurdity" to deny that most of the planets are in fact
inhabited, in so far as the right conditions prevail or have prevailed
there. The necessary conditions arise in the course of time:

Our Earth existed perhaps for a thousand or more years before it found
itself in a position to support humans, animals, and plants. Now, the fact that

a planet arrives at this perfection a few thousand years later does not
gainsay the purpose of its existence. (W 1,378-79; Ak 1,352-53)

It should be clear that such a theory implies some kind of
original spontaneous generation as soon as the appropriate physical
conditions come about. There is no indication at all that Kant sees
any kind of problem in principle. Although he does not in fact expli-
citly commit himself to a belief in the law-like occurrence of spon-
taneous generation — as, for instance, Buffon was to do only a few
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years later in great detail — his position itself can hardly avoid this
consequence.
Seven years later the situation had changed considerably for

Kant. In his Only Possible Proof of the Existence of God (1762) the
organism is no longer viewed as a detail problem in the cooling pro-
cesses of large masses of matter in space, but rather as a problem in
principle for scientific explanation. Now Kant believes that "it would
be absurd to consider the first production of a plant or an animal as
a merely mechanical incidental result of universal laws of nature"
(W 1,680). He maintains that these laws of nature are "insufficient"
to explain the "structure" of plants and animals; a choice must be
made between two available alternatives.

Whether, namely each and every individual of these kinds was constructed

immediately by God and thus is of supernatural origin, and only propa-

gation, i.e., the transition to development from time to time, is entrusted to a

natural law; or whether some individuals of the plant and animal kingdoms

were of immediately divine origin, but endowed with a, for us incompre-

hensible, power to produce, and not merely to unfold, their like according to
a regular law of nature. (W 1,680; Ak 2,114)

The choice is thus between preformation and what, for lack of a bet-
ter name, we call epigenesis. Kant clearly takes the side of epigene-
sis in this work but does so rather because the first alternative is
untenable then because the second is convincing. He criticizes the
preformation theory because it assumes foo much supernatural
action, and he maintains that it is immaterial whether one
assumes that God created all germs directly at once and then stored
them in the first organisms or that he intervenes in the world on the
occasion of every act of generation: the difference lies only in the
point in time. This objection is of course only valid on the condition
that the germs arose after the origin of matter and not simultane-
ously with it; only then is the construction of the germs an extra-
ordinary intervention into the course of nature.

Kant does not take up the question of whether God must
directly create the first individuals of every species on every planet
in which the right physical conditions have arisen. He does not deal
with the geological and cosmogonical conditions for the origins of
life at all. He takes up a rather defensive position in comparison to
his earlier work and tries to minimize the amount of the super-
natural in his explanations: "My present intention is merely to
show that one ought to allow natural objects a greater possibility of
bringing forth their issue according to universal laws than is com-
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monly done" (W 1,681; Ak 2,115). Moreover, he passes over in silence
the question of whether the supernatural can legitimately be
appealed to at all in a natural scientific explanation.

Kant is in fundamental agreement with the epigenetic alter-
native to the preformation theory, but he criticizes the particular
articulation that this alternative received in the works of Buffon and
Maupertuis:

The inner forms of Mr. de Buffon and the elements of organic matter,
which in the opinion of Mr. de Maupertuis arrange themselves in con-
sequence of their memories and according to the laws of desire and aver-

sion, are either as incomprehensible as the thing itself or completely arbi-
trarily adduced. (W 1,680; Ak 2,115)

Particular such theories may be wrong, but the kind of theory is in
principle correct since it attempts to explain at least present genera-
tion scientifically instead of tracing it back to an immediate divine
action. In spite of all difficulties in actually providing an explana-
tion, Kant modestly pleads for the attempt.

However, Kant does not develop any theory of the organism in
this work, and many remarks simply repeat the positions of the
theory of the heavens (e.g., W 1,708, 1,725; Ak 2,139, 2,152). Further-
more, it should not be forgotten that the perspective under which the
organism is being considered in this book is the question of whether
or not it contributes to a proof of the existence of God. Thus, we can
expect no "theory" of the organism. Nonetheless, it is in any case
obvious that Kant has begun to see difficulties of principle in a
mechanistic explanation of the organism. He has apparently had
serious second thoughts about mechanistic views, but he has not
been able to come to an even provisional conclusion. He considers
the laws of nature to be insufficient to explain the production of an
organism, and he appears to ground his doubts not merely in the
organism's quantitative complexity. However, the conceptual deter-
mination of what it is that distinguishes the organism from other
things is not very convincing; Kant mentions wonder:21 "And even if
I could examine all the springs and tubes, all nerve fibers, levers
and mechanical contraptions of such a thing, nonetheless, the
wonder would remain" (W 1,725; Ak 2,152). This wonder at the
adaptations of the parts to particular purposes indicates the
problem, without however providing a conceptual handle for dealing
with it.

21 Kant returns to this concept in the CJ (§62); cf. B275-7; Cd, 242-3.
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The Origin of Human Races

Kant's only extensive or systematic reflections about basic
questions of biology in the time between the Proof of the Existence of
God and the Critique of Judgment are to be found in a series of three
papers on human races that Kant published in connection with his
university lectures on physical geography.22 Although these essays
deal primarily with the question of the common origin of all
humans and with empirical criteria for classifying races, some fun-
damental questions on the nature of organization are also touched
on. In particular, the question of the purposiveness of organs and
structures is taken up. Kant examines the ability of organisms to
adapt themselves to conditions of their environment and to pass on
these adaptations unchanged to their descendants — independently
of the further existence of the environmental conditions.23

The concept of race, which Kant adopted from Buffon was
new in natural history and referred to new problems. With the
establishment of Buffon's criterion for species boundaries (the ste-
rility of species hybrids) the problem arose that there were also
fertile hybrids or half-breeds. That is, there existed clearly distinct
varieties which passed on unchanged their characters and perhaps
would have been considered separate species if the individuals had

22 "The Different Races of Men," (1775) W 6,7-30; Ak 2,427-443; "Determination
of the Concept of a Race of Men," (1785) W 6,63-82; Ak 8,89-106; and "On the Use of
Teleological Principles in Philosophy," (1788) W 5,137-170; Ak 8,157-184.

23 The belief in the inheritance of acquired characters was quite common in the
18th century; and before Lamarck no distinction in principle was made between
passively acquired mutilations and actively acquired adaptations. Kant was in
fact one of the first serious critics of the possibility in principle of such inheri-
tance. Blumenbach, for instance, though skeptical whether mutilations could be
inherited, considered it to be a purely empirical question. In the second paper on
race Kant wrote (in Lovejoy's translation): "Now it is clear that if some magical
power of the imagination, or the artifice of men, were capable of modifying in the
bodies of animals the reproductive faculty itself, of transforming Nature's ori-
ginal model or of making additions to it, which changes should then become
permanent in subsequent generations, we should no longer know from what ori-
ginal Nature had begun, nor how far the alteration of that original may proceed,
nor — since man's imagination knows no bounds — into what grotesqueries of
form species might eventually be transmorgrified." (W 6,72; Ak 8,97; Lovejoy,
p-184)
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not been able to mate and produce fertile progeny with members of
other varieties. Such varieties must, according to Buffon, have had a
common origin, even though they possess different hereditary
traits. The original species must have split up into lineages or races
which transmit hereditarily their distinguishing characteristic
traits. In such races new characters have arisen which apparently
can be transmitted in generation. Furthermore, some of these
hereditary traits seemed clearly to be purposive adaptations to the
environment. Thus the question arose: How can new purposive
properties be added to an organizational form in such a way as to be
passed on in generation?

The empirical phenomenon that occasioned and was used to
illustrate this general question of biological theory can be sketched
rather briefly: Black Africans and white Europeans can mate and
produce fertile progeny who bear traits from both sides and pass
these traits on; both races thus belong to the same biological species.
Although white Europeans (the Portuguese) who have been living in
Africa for 200 years are burned brown by the sun, their children are
at birth just as white as those born in Europe; the darker color of the
skin is not inherited. The black Africans brought to Europe have not
grown pale in the European climate; they transmit their dark skin
unchanged. Since both races have a common descent (and since the
common ancestor is supposed to have been somewhat similar to the
present Europeans,24 the Africans must at some time have become
black. Kant also assumes that dark skin is a useful adaptation to the
climate of the tropics. The question is thus: How could the Africans
adapt themselves to the tropics? Why don't the Europeans today do
the same? And why don't the Africans become white (again) in
Europe? Or more generally: How can the environment occasion
heritable adaptations, and why can't they be reversed?

Since he doubts that the laws of mechanics can explain the
first origin of organic structures, Kant assumes a — somewhat
indeterminate — original organization. If one assumes that the
environment can change the hereditary organization by acting
mechanically upon it, then there is no reason why it should not in

24 Kant may well be the only European thinker of his time who seriously con-
sidered that the white European might not necessarily be the prototype of the species
and that whites and blacks might be descended from a common ancestor that no
longer exists. Nonetheless, he believed as an "empirical" hypothesis that the
original stock was "white and brown haired." (W 6,28; Ak 2,441)
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time also be able to change the organization to any arbitrary extent
(e.g. beyond the species boundary); or, for that matter, why it could
not have produced the organizational forms in the first place.
However, it is impossible to see how environmental conditions (e.g.
cold) should be able to effect heritable changes (e.g. a second layer of
feathers in birds) as if the climate could know what should be
changed in an organism. Kant thus concludes that all changes that
are adaptive for the organism must have been included in some way
in the original purposive organization. Adaptations to the environ-
ment must have lain dormant but capable of development as
"germs" or "natural dispositions" in the original lineage.25 They are
then induced to unfold by the appropriate environmental conditions,
but only already stored away characters can be called up by the
environment. Only pre-adapted changes already available as dis-
positions can be transmitted. Only what itself has been inherited
can be passed on in generation:26
Accident or universal mechanical laws cannot produce such mutual fit.
Therefore we must consider such occasional developments as preformed.
However even where nothing purposive is displayed, the mere ability to
propagate its particular acquired character is itself proof enough that a
special germ or natural disposition for the character was to be found in the
the organic creature. For external things can be occasional causes but not
productive causes of what necessarily is propagated and breeds true. Just as
little as accident or physical-mechanical causes can produce an organic
body can they add something to its generative power, that is, effect some-

thing which propagates itself, if it is a particular shape or relation of the
parts.

On the example of the development of the human races from
an ancestral species which contained the dispositions to all the
presently given races, Kant introduces the additional hypothesis
that the unfolding of one particular disposition precludes the later
unfolding of other developmental possibilities. After the original dis-
persion of humanity, humans have unfolded their innate capacities

25 In the first paper on race Kant in fact introduces a technical, terminological
distinction between "germs" [Keime] and "dispositions" [Anlagen]. The germs
determine "particular parts," and the dispositions determine "only the size or the
relation of the parts to one another" (Ak 2,434; W 6,17). However, he usually
speaks of both at the same time, and even on those occasions later on where he
mentions only one of them, there is no reason to believe that he is implying that the
other is not meant.

26 "Different Races of Men..." (W 6,18; Ak 2,435).
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to adapt to different climates, such as those of Europe, Africa, Asia,
or America and have thus irreversibly fixed their skin colors.

The development of such germs and dispositions has as its
consequence, that the present characteristics of the different human
races can only be explained historically; and Kant distinguishes
between a merely classificatory description of nature (Natur-
beschreibung) and an explanatory natural history (Natur-
geschichte). However, in the latter he is dealing with a history of
development below the level of the biological species and only with
the unfolding of the possibilities contained in the original lineage.
In these essays Kant assumes an original organization without
seriously asking where the organization comes from or how this
assumption can be reconciled with his other views about the nature
of scientific explanation. Even in the essay "On the Use of Teleo-
logical Principles," written shortly before the Critique of Judgment,
he does not advance beyond this position. He also makes no attempt
to specify the mechanism by which the "germs" act or are passed
on:

I for my part derive all organization from organic beings (through
generation) and later forms (of this sort of natural object) according to laws
of the gradual development of original dispositions (such as often are found
in the transplantation of plants) which were to be found in the organization
of their lineage. How this lineage itself arose, this task lies completely

beyond the bounds of all humanly possible physics, within which I felt
obliged to confine myself. (W 5,164; Ak 8,179)

Regulative Principles and Reflective Judgment

In the works discussed so far Kant has considered the orga-
nism from a biological point of view as an especially difficult object
of scientific analysis. In the "Critique of Teleological Judgment" he
deals not with the peculiarities of the organism as such but with the
peculiarities of our explanations of the organism. Here the orga-
nism is not so much a particular kind of object with particular prop-
erties and structures, but rather it is an object that causes us parti-
cular problems when we try to explain it. He analyzes not the orga-
nism but biological explanation. Thus we have before us not a philo-
sophy of the organism but a philosophy of science applied to biology.
Kant analyzes not the causes of purposive structures and adapta-
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tions but the concept of purposiveness itself as well as the assertion
that the organism is something for which something else can be
purposive or functional. Such questions were not seriously treated
in Kant's "biological" writings; there Kant simply dealt with the
functionality of traits (e.g. of skin color) for the organism. But since
not everything can appropriately be taken as the subject of the pur-
posiveness of other things, the question arises as to the conceptuali-
zation of those things for which other things can be functional. For
instance, we might say that oil is purposive (functional, useful) for
the efficient functioning or long term operation of a motor but not for
the motor itself, which is not a subject for which other things are
purposive. The organism, however, seems to be conceptualized as
precisely such a subject, and this conceptualization is in need of
analysis.

The theoretical questions that arise in the attempt to explain
the reproducibility and the apparent purposiveness of organic sys-
tems is taken up by Kant in the Critique of Judgment (1790). In the
Introduction and in the second part, the "Critique of Teleological
Judgment," he undertakes a systematic analysis of the concept of
purposiveness in biology. The postulate that Nature may be pur-
posively arranged for our cognitive activities or that certain natural
objects or their parts may be purposive for other natural objects or
their parts is called a "regulative principle" for "reflective judge-
ment." Before turning in the next section to Kant's analysis of pur-
posiveness, I shall first attempt to clarify the nature of regulative
principles in general and of reflective judgment in particular.

The concept of regulative principle was introduced and sys-
tematically expounded in an "Appendix to the Transcendental
Dialectic" (B670-732), in which the concept of purposiveness also
plays an important role. Regulative principles are contrasted to
"constitutive" principles such as the twelve Categories, which are
conditions of the possibility of the objects of experience. Regulative
principles, on the other hand, are maxims or prescriptions that we
give to ourselves (not to things) concerning how we should best deal
with the already constituted objects of experience. In the Critique of
Pure Reason Kant discusses only regulative principles for the
understanding (not for judgment), the most important being the sys-
tematic unity of nature: we are encouraged "to compare and detect
the hidden identity" and for instance to trace phenomena that are
seemingly based on different forces back to one basic force (B*677).
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Kant calls heuristic research maxims of this kind "logical
principles," which however make a "transcendental presupposi-
tion." If we use, for instance, the concept of the systematic unity of
nature regulatively, attempting to reduce different events to a com-
mon underlying regularity, we cannot prescribe to nature that it
must have this unity. However, in as much as we proceed methodi-
cally, prescribing this rule to ourselves, we presuppose that nature
does in fact possess this unity.

It is, indeed, difficult to understand how there can be a logical principle by
which reason prescribes the unity of rules, unless we also presuppose a

transcendental principle whereby such a systematic unity is a priori
assumed to be necessarily inherent in the objects. (B678-679)

Although such regulative principles "seem to be transcendental,"
they are not, and they cannot be given a transcendental deduction
(B691). They are useful for empirical research, but we must remem-
ber that the presuppositions that we make when using them are not
constitutive for nature and may turn out to be wrong. The particular
examples of such general principles that Kant discusses in the sec-
tion are all taken from the philosophical tradition.

The figure of argument of regulative principles of reason (for
the understanding) is Kant's major instrument for reappropriating
the ruins of the traditional metaphysics demolished by his critique.
As far as the presentation in the Critique of Pure Reason is con-
cerned, the need for the regulative employment of the metaphysical
principles destroyed by the Dialectic does not arise from empirical
research itself. At least primarily, the point is not empirical concept
formation but rather a sort of metaphysical recycling: the sensible
reuse of a traditional corpus of general principles. The basic postu-
lates of rational psychology, cosmology, and speculative theology,
which Kant has rejected as metaphysical assertions may be applied
as heuristic maxims in empirical research. In the Critique itself
Kant deals only with cases in which the general principle (rule, con-
cept) is already available and attempts to show that the rule, which
one already has, is "admitted as problematic only" (B674).

The most important of the regulatively recycled metaphysical
principles is according to Kant the speculative or deistic concept of
God. "Thus the transcendental, and only determinate, concept
which the purely speculative reason gives us of God is in the
strictest sense deistic" (B703). The deistic watchmaker God ("omni-
potent Author") is introduced as a regulative principle in order to be
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able to assert the systematic unity of nature, "as if all such connec-
tion had its source in one single all-embracing being, as the
supreme and all-sufficient cause" (B714). We assume a unity of the
world system that is purposive to our cognitive activities in order to
have guidelines for the search for causal explanations. The deistic
God becomes a "transcendental presupposition" of the "logical" use
of the idea of the unity of nature. However, it should once again be
emphasized, that in the Critique of Pure Reason itself these prob-
lems are dealt with in an appendix; the primary point of view is not
the needs of empirical research but the possible employment of the
deistic concept of God. God has for Kant no objective reality, and the
concept has no empirical meaning; but it can at least still function
as the transcendental presupposition of a sensible methodological
principle for empirical science.

The regulative principles as presented in the Critique of Pure
Reason are ideas of reason used heuristically by the understanding.
The possible use of regulative principles by the faculty of judgment,
on the other hand, remains unexplicated. Judgment, as it is intro-
duced in the Critique of Pure Reason, is the ability to subsume the
particular under the general:

If understanding in general is to be viewed as the faculty of rules, judgment
will be the faculty of subsuming under rules; that is, of distinguishing
whether something does or does not stand under a given rule (casus datae
legis). (B171; emphasis PM)
It is implicitly presupposed that the rule is given by the understand-
ing and that judgment has only to subsume the given particulars or
to seek the appropriate and subsumable particulars. In the Critique
of Judgment the concept of judgment is further specified: judgment
is still the "ability to think the particular as contained under the
universal" (Bxxv; CdJ, 18); but two kinds of judgment are now dis-
tiguished. 1) Determinate judgment corresponds to the faculty of
judgment introduced in the Critique of Pure Reason, where the gen-
eral rule was given, the only difference being that it is now
conceived as merely one species of the genus judgment and not as
the genus itself. 2) Reflective judgment, on the other hand, is the
ability to subsume a given particular under a rule that has yet to be
found. This species of judgment possesses a certain amount of
autonomy in as much as it can give itself its own maxims for the
best procedure in seeking the general rule. Such a maxim or rule
for seeking the rule is called a regulative principle for reflective
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judgment. Its main function lies in concept and theory formation in
the empirical sciences.

In the Introduction to the Critique of Judgment Kant takes up
regulative principles once again, this time not as principles for the
understanding but for reflective judgment. Here, he considers
mainly the problems of the classification and ordering of empirical
events and regularities. The point is no longer the sensible use of a
traditional corpus of general principles but rather the search for
regularities in the manifold of empirically given objects and events.
There are numerous parallels and similarities between Kant's
remarks here and those in the Appendix to the Dialectic just dis-
cussed;27 but there is also a decisive difference in that the regulative
principles for reflective judgment deal not merely with nature as
such but also with particular, empirically given things. We do not
merely make the transcendental presupposition that nature as a
whole is purposively constructed for our cognitive activities, that it
is, for instance, divided into genera and species, but rather we also
consider individual objects from the point of view of their purposive-
ness — (subjectively) for our feelings of pleasure and displeasure in
aesthetics and (objectively) for one another in the study of nature.

We have just seen that Kant viewed nature as a whole as a
deistic system and proposed this view as a regulative principle for
empirical science. He returns to this principle as well in the Intro-
duction to the Critique of Judgment in the question of systematizing
empirical regularities. We ought, he says, to consider such empiri-
cal regularities as parts of a system of laws "as if they too had been
given by an understanding (even though not ours) so as to assist our
cognitive powers by making possible a system of experience in terms
of particular natural laws" (Bxxvii; CJ, 19). We make it a regulative
principle to judge nature to be so structured that it corresponds to
our needs for order. When we classify and order empirical objects,
we presuppose that nature has an order. The subjective purposive-
ness of nature, that is, the correspondence of nature to our need for
order, is a principle of reflective judgment.

This harmony of nature with our cognitive power is presupposed a priori by
judgment, as an aid in its reflection on nature in terms of empirical laws ...

since without presupposing this harmony we would have no order of nature
in terms of empirical laws, and hence nothing to guide us in using

27 Cf. Liedtke, 1964.
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empirical laws so as to experience and investigate nature in its diversity.
(Bxxxvi; CJ, 24-25)

Besides this subjective purposiveness of nature for our faculty
of knowledge, Kant also considers a purposiveness of individual
objects of experience for a certain aspect of our "mind" (Gemut).
Beautiful objects are purposive for our aesthetic feelings. This kind
of subjective purposiveness is the object of "aesthetic judgment" and
the subject matter of the first part of the Critique of Judgment. How-
ever, Kant also takes up the question of whether individual objects
can be purposive not merely subjectively, i.e., for our cognitive or
aesthetic faculties, but objectively, that is, purposive for other
objects. He asks what it means to say that one thing is purposive for
another. The meaning of the concept of an objective purposiveness is
the subject of the second part of the Critique of Judgment. This con-
cept is introduced and clarified in the "Analytic of Teleological
Judgment," to which we now turn.

1.4 The Analytic of Teleological Judgment

In the "Critique of Teleological Judgment" Kant undertakes a
systematic analysis of the limits of mechanistic explanation and the
legitimacy of teleological principles in natural science. His goal is to
determine to what extent and under what conditions the purposive
character of things, relationships, and processes can itself have
some explanatory value, that is, may legitimately be used in scien-
tific explanation. Furthermore, he seeks to determine when and
whether one can or should introduce teleological assumptions as a
heuristic device to reveal traces of the hidden pathways of mecha-
nism. But the most important question he deals with concerns the
seeming necessity of using a heuristic teleology in the explanation of
organisms.

It is of course clear that the teleological assumptions are
merely regulative. If the object studied is conceived as natural, it is
precluded that its purposiveness is due to a purposefully acting sub-
ject or that real intentions are involved. However, we are also not
dealing with the merely subjective purposiveness of nature or of
individual natural objects for our faculty of knowledge or our
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aesthetic sentiments, but rather with an "objective" purposiveness,
that is, with a means-end relationship that is supposed to subsist in
the object of cognition not in the relation of the object to the subject.
The question is not whether something is conveniently arranged for
our faculty of knowledge, but whether a thing (or a subsystem) can
be purposive for another thing or subsystem (or both of them mutu-
ally purposive). Furthermore, it must be asked what it means for a
thing if we can sensibly say that something else can be useful to it.

It is particularly important at the beginning of this study of
Kant's critique of teleology to achieve some clarity about the kind of
teleology and the kind of purposes under investigation. Kant is deal-
ing with the telos of the artisan in the fabrication of a labor product
not with the telos of a moral agent performing a good action. The
subject is technique not morals, "technical-practical" purposes not
"moral practical" purposes. Kant emphasizes this point in the intro-
duction to the Critique of Judgment. The causality of purposes
under discussion here is a kind of phenomenal causality, which can
be ascertained in every product of art or labor. "The will, as the
power of desire, is one of the many natural causes in the world,
namely, the one that acts in accordance with concepts" (Bxii;
Cd, 10). As long as we are dealing with concepts of nature (i.e. tech-
nique) and not with concepts of freedom (i.e. morals), then our sub-
ject consists in "corollaries" to theoretical philosophy and not in
moral philosophy. The technical-practical prescriptions of reflective
judgment belong to theoretical philosophy as corollaries; the
"Critique of Teleological Judgment" is an addendum to the Critique
of Pure Reason not an extension of the Critique of Practical Reason.
Moral-practical purposiveness as such plays no role whatsoever in
the "Critique of Teleological Judgment": it is only mentioned in the
introduction in order to be excluded explicitly (Bxiii-xv; CdJ, 10-12).

There is however an ambiguity in Kant's use of the concept
"purpose" even in its purely technical sense. Since the cause must
precede the effect in time, it is clear that the result of the production
process is not in any sense a cause, but rather that the idea, repre-
sentation, or concept of the result can be seen as a cause. Now, a
concept can enter into the process of production in two different
ways: As an anticipation of the finished product (causa formalis), a
concept or representation guides production; and as an anticipation
of the desired effects of the product (causa finalis), a concept or
representation initiates the process of production. To take up a
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Kantian (and ultimately Aristotelian) example, we can say that the
idea of a house (in the form of a blueprint) guides the construction of
the house; the idea of the rent that can be earned by renting out the
house motivates construction. In both cases (formal and final) we
are dealing with a natural cause that "acts according to concepts."
In the first case the agent acts according to the concept of the object
itself; in the second case, according to the concept of the useful
effects of the object, i.e., according to a subjective motive. Although it
is generally the latter, the intention or motive, that is meant when
the "purpose" of an action (e.g. building a house) is discussed, none-
theless the former (the product) can also be called a "purpose" (at
least in German) insofar as suitability for particular uses belongs to
the concept of the product. A house is a structure suitable to live in,
whatever the subjective motivations of the builder, and this suita-
bility is part and parcel to what it means to be a house. In fact when
Kant speaks of an idea or a concept as a "purpose" or a "final
cause," he usually means the anticipation of the product, i.e. not the
causa finalis in the proper sense but the causa formalis. When he
says, for instance, that purpose "is the concept of the object insofar
as it also contains the basis for the object's actuality," (Bxxviii;
Cd, 20) he can only be referring to the anticipation of the product
itself; there are, however, also ambiguous formulations where he
could just as well mean the anticipation of the effects of the product.
As will become clear in the analysis that follows, Kant does not
seem to have distinguished sharply between the two conceptual
possibilities. He says, for instance, that "the causality that a concept
has with regard to its object is purposiveness (forma finalis)" (§10,
B32; CJ, 65).

The Analysis of Purposiveness

The Analytic of teleological judgment is relatively straight-
forward compared to the Dialectic — at least its major thrust is
rather clear. This straightforward character can however lead to
oversimplifications, as is well illustrated on the example of
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Schopenhauer, who can here be taken to represent the dominant
tradition of interpretation:28
In the 'Critique of Teleological Judgment' due to the simplicity of the
material, one can perhaps better than anywhere else recognize Kant's pecu-
liar talent for turning an idea this way and that, expressing it in various
manners until it has become a book. The entire book wants to say only this:
although organized bodies necessarily appear to us as if they were con-
structed according to an antecedent concept of purpose, this does not justify
us in assuming that they are objectively so.

This judgment of Schopenhauer's cannot be denied a certain justifi-
cation, at least if restricted to the Analytic; but even with respect to
the Analytic, Schopenhauer oversimplifies considerably. While it is
true that Kant continually repeats himself collecting ever more 'as
if formulations, nonetheless such psychologizing explanations dis-
tract from the obvious and substantial difficulties Kant is having
with the philosophical material, which force him again and again
to make a new attempt at defining the problem. In the Analytic Kant
attempts to draw the methodological consequences of the intro-
duction into biology of a general concept of the reproduction of an
organic system by introducing the concept of objective purposive-
ness. The constant repetitions become more understandable, once
one realizes that Kant is groping here at the edges of the explanatory
capacities of his philosophical categories. He is more or less com-
pelled to write a fourth 'Critique' and must attempt, so to speak at
the special request of a particular phenomenon, to determine the
boundaries of mechanistic explanation from the inside.

Although the impulse to a discussion of objective purposive-
ness, as Kant makes clear in the course of the "Critique of Teleo-
logical Judgment," comes from actual difficulties in concept forma-
tion in the sciences of his time, Kant structures the discussion as if
he were dealing with a purely abstract question of the various
possible determinations of a concept — in this case, the concept of
purposiveness. This is done presumably to preclude the mistaken
inference that the concept of natural purpose is an empirical con-
cept derived from experience with a particular kind of phenomenon.
The first section of the "Critique of Teleological Judgment" (§61)
must explicate what is empirical and what is a priori in the concept
of objective purposiveness. Kant begins with the distinction between
objective and subjective purpose.

28 Schopenhauer, Will und Vorstellung, p. 630
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Although we have good reason, Kant tells us, to assume a
subjective purposiveness of nature for our cognitive activities, there
is no reason a priori, why an objective purposiveness should have to
be attributed to nature in order to explain particular things. We
would not prima facie expect that there should be natural things
whose complete explanation demands that we make the same sort of
reference to purposes that we make as a matter of course in explain-
ing artifacts.

But the universal idea of nature as the sum total of sense objects gives us no
basis whatever [for assuming] that things of nature serve one another as
means to purposes, and that even their possibility cannot adequately be

understood except [as arising] through a causality in terms of purposes.
(861, B267; CJ, 237)

We have no reason to presume that there is in nature a spe-
cial causality of purposes that are not our purposes (like the prod-
ucts of art) nor those of nature itself ("since we do not assume
nature to be an intelligent being"). Not only could such purposes
(without a real purposeful agent) not be foreseen, but "even experi-
ence cannot prove that there actually are such purposes." Thus we
have neither reason a priori to believe that the concept of objective
purposiveness has an empirical correlate, nor can we derive such a
concept from experience. We can however project or "slip" it into
nature by "some subtle reasonings."29 That is, through an analysis
of the concept of purposiveness we can acquire such a concept and
arbitrarily apply this concept to nature. The question of course is,
why we should want to do such a thing? At this point Kant simply
states an empirical fact: the science of his time in fact used the
concept of purpose where mechanism seemed insufficient; later on
he argues that the use of teleology is unavoidable.

Objective purpose is not derived from experience, rather a
particular contingent experience moves us to project this analyti-
cally derivable concept into nature in analogy with our own causal-
ity according to purposes. Far from being necessarily connected
with the concept of a causally determined nature, the concept of
objective purposiveness is only brought into play when a natural
product appears quite accidental. Kant illustrates this contingent

29 §61, B267; CJ 236. See also "Progress of Metaphysics" (Ak 20,293-4; W 3,631):
"for one cannot perceive this [purpose], but can only introduce it by subtle
reasoning [nur durch verniinfteln hineintragen], in order to recognize a pur-
posiveness in such objects."
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character on the example of an organism, pointing "for example, to
the structure of birds regarding how their bones are hollow, how
their wings are positioned to produce motion and their tails to per-
mit steering and so on" (B268f; CdJ, 236). There seems to be no reason
why nature as a mere mechanism should have chosen precisely
this composition of parts instead of thousands of other possible com-
binations of the parts; without recourse to the causality of purpose,
this structure must appear "utterly contingent". Thus wherever
particular phenomena seem to be underdetermined (accidental) by
"mere mechanism," we introduce objective purposiveness as a
regulative principle. We view the phenomenon as if a concept of the
phenomenon had guided its production.

For we adduce a teleological basis when we attribute to the concept of an

object — just as if that concept were in nature (not in us) — a causality con-

cerning an object, or, rather, when we conceive of the object's possibility by

analogy with such a causality (which we find in ourselves) and so think na-
ture as technical in what it itself can do. (§ 61, B269-70; CJ, 237)

Kant emphasizes that we may not consider such teleological
grounds to be real causes (but only "Erkenntnisgriinde" as he later
elaborates); their postulation is a regulative principle.

First (§62), Kant divides objective purposiveness into a formal
and a material version. His examples of formal purposiveness are
all taken from mathematics: geometric figures such as conic sec-
tions are "fertile in principles for solving a multitude of possible
problems" (B272; CdJ, 240). Such "objects" of our formal intuition can
be unexpectedly useful with regard to other objects of our formal
intuition. But this kind of purposiveness plays no role in the sub-
sequent analysis.

Much more important than the formal, however, is the mate-
rial purposiveness, which has to do with real objects of material
reality. Kant distinguishes (§63) a relative (extrinsic) and an intrin-
sic (absolute) purposiveness.30 Experience prompts us to introduce
the concept of material purposiveness only when we have to deal
with particular objects whose explanation causes us particular
problems. With certain particularly complicated systems we may
assume a relative purposiveness of one part for another in order to
facilitate the investigation of the interrelationships; with some
objects, on the other hand, we must assume an intrinsic purposive-

30 Intrinsic purposiveness is also called "absolute" only in the so-called "First
Introduction," Ak 20,217; W 5,194; CJ, 405.
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ness in order to explain them at all. Such objects of experience can
only be comprehended as law governed and causally determined
under certain conditions, namely, that the concept or representation
of the object guided the efficient causes of the object in its production.
Or as Kant puts it:
Only in one case does experience lead our power of judgment to the
concept of a purposiveness that is both objective and material, i.e., to the
concept of a purpose of nature, namely, when we have to judge a relation of
cause to effect which is such that we can see it as law-governed only if we
regard the cause's action as based on the idea of the effect, with this idea as

the underlying condition under which the cause itself can produce that
effect. (B278; CJ, 244)

Although in such a case we can comprehend the lawful character of
the process only if we assume that an idea of the result guides the
process, we do not assume that there really exists an understanding
that has the idea. This idea is a cognitive tool of ours, it is not an
intention actually supposed to be realized by any understanding
agent.

Relative purposiveness includes the usefulness of one thing
for another. Kant speaks of the "utility" of a thing for humans and
its "benefit" for other living creatures. Any thing that can serve as a
means for some other thing may be said to be relatively purposive,
whereby the "other thing" in Kant's examples is always an orga-
nism. Kant lists a number of such relatively purposive natural
relationships, such as the benefit of sandy soil for spruce trees or of
rivers for plants. He points out however that the relative purposive-
ness of a thing depends on the purpose-character of the creature for
which it is beneficial. Only if we were to assume that the existence of
certain things were a purpose of nature, would we have to consider
"those natural things that are indispensable for this" as natural
purposes (B282; CdJ, 246). But we have no empirical or logical
reasons to believe that any particular thing or kind of thing ought to
exist; this applies to humans as well.

The relative purposiveness of one thing for another never jus-
tifies the inference that the purposive thing can only be thought to be
possible in this connection. The relative purposiveness of one thing
for another is never a necessary component of the explanation of the
thing's origin. "For even if there were none of that natural utility,
we would find that natural causes are fully adequate to make things
come out this way" (B284; CdJ, 247). The origin of the sandy soil so
beneficial for the spruce trees can be completely explained without
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any reference to the trees. We have no justification for the assump-
tion that the existence of spruce trees was a purpose of nature, and
that this purpose explains why the seas receded, leaving the sand
behind. Judging a phenomenon as relatively purposive is thus never
necessary in order to explain its origin, but the fact that is can some-
times be meaningful to ascribe this kind of purposiveness to a phe-
nomenon gives an "indication" of a different kind of purposiveness
which Kant denotes with the term "natural purpose." Not every
thing is so constituted that other things can be purposive for it; e.g.,
the sandy soil is purposive for (beneficial to) the spruce trees; how-
ever the receding of the sea is not purposive for (beneficial to) the
soil, but only by way of the soil for the trees. As Kant summarizes:
We can easily see from this that extrinsic purposiveness (a thing's being
beneficial to others) can be regarded as an extrinsic natural purpose only
under the condition that the existence of what it benefits proximately or
remotely is a purpose of nature in its own right. This, however, we can never
tell by merely examining nature; and hence it follows that, although relative

purposiveness points hypothetically to natural purposes, it does not justify
any absolute teleological judgment. (B282-3; CJ, 246)

Natural Purpose

In cases of relative or extrinsic purposiveness, the thing con-
sidered purposive was in principle as a relative purpose explainable
according to purely mechanical laws. With intrinsic purposiveness
this is no longer the case. Here we are dealing with things whose
form cannot be explained according to mechanical laws; the
"contingency" of such things, i.e. their underdetermination by
empirical laws of nature, compels us to assume an additional
causality according to concepts. An object for whose origin we must
assume "the ability to act according to purposes (i.e. a will)" can
only be conceived to be possible as a purpose (B285; CJ, 248). For
artifacts this occasions no difficulties: without the artisan and his
idea or concept of what he wants to produce, an artifact would
appear to be most accidental and clearly underdetermined by
empirical laws. Kant uses the example of a regular hexagon found
sketched in the sand: Although it is not completely impossible that
such a figure could have been made on the deserted beach by the
wind or the sea or by the footprints of animals without intent, we
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can scarcely imagine it otherwise than as a purpose, i.e. a realized
concept ("vestigium hominis video"). Here we assume an actual
causality according to a concept and look for the agent (whom Kant
consistently reduces to an understanding) who realized in sand the
concept of hexagon. In this example we are clearly dealing with the
idea of the product, not with the idea of the effects of the product that
motivate its production. The motives and intentions of the artist —
perhaps his anticipation of the surprise of the philosopher on
discovering the hexagon — play no role in this analysis.

It will be worthwhile, especially with regard to the structure
of biological explanation to examine closely the difference between
the intellectual anticipation of the artifact itself (causa formalis) and
the intellectual anticipation of the effects or consequences of that
artifact (causa finalis). Both can be subsumed under the concept of
"teleology", although only the causa finalis is commonly designated
as "purpose." In Kant just the reverse seems to be the case. At any
rate it is essential in the analysis of Kant's text to ask what kind of
teleology and what kind of purposes he means. We have already
seen that the causa formalis was an essential component of the deis-
tic systems of the world, but that these systems denied the causa
finalis any role in physical explanation. In these systems teleology
consisted in a clockmaker God, assumed to be real, so that the entire
world system was considered to be a divine artifact. If Kant is in fact
restricting himself to the causa formalis, then he is not introducing
any kind of teleology that was not already part of deistic science.

After introducing the example above to illustrate purpose,
i.e., the causality of a concept, Kant poses the question whether
there can also be things, which, like artifacts, can only be conceived
as purposes but which are not artifacts but rather pure products of
nature. Such things, which, like artifacts, are supposed to have an
intrinsic purposiveness, Kant calls natural purposes ("Natur-
zwecke") and attempts to explicate this concept and to determine the
difference to an artifact:

On the other hand, in order to judge something, which we cognize as a
natural product, to be a purpose, and hence a natural purpose, then —

unless perhaps a contradiction lies in the very thought — we need more
than this. (B*286; CJ, 249)

I shall go into some detail on Kant's analysis of this concept
since it is the pivotal concept of his entire discussion of mechanistic
explanation in biology and is the source of the "antinomy" resolved
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in the Dialectic. Kant first presents a tentative characterization of
the concept of natural purpose and explicates it with an example. It
is important for an understanding of this section to note that this is
merely an illustration and not yet a definition. The discussion
begins with the words: "I would say, provisionally ..."; and after the
tentative characterization he proceeds: "Before we analyze this idea
of a natural purpose in full let me elucidate its meaning by an
example" (B286; CdJ, *249). The concept of natural purpose itself is
supposed to be acquired purely through conceptual analysis
(objective, material, intrinsic, natural purposiveness); however, it is
illustrated from the start with what is supposed to be its empirical
instantiation — the organism. Natural purpose is not a concept
acquired from empirical experience of organism; this experience
only prompts us to take up the analytically acquired concept. The
tentative characterization of the concept to be illustrated reads:

A thing exists as a natural purpose if it is both cause and effect of itself
(although in two different senses). (B286; CJ, 249)

To explicate this characterization Kant adduces three proper-
ties of an organism: propagation, growth, and the mutual depen-
dency of the parts on one another and on the whole. A thing, e.g. a
tree, can be conceived as both cause and effect of itself, insofar as it
1) produces itself with regard to its species (by generating another
individual of the same species), 2) produces itself as an individual by
growth, and 3) produces itself by guaranteeing the nourishment and
preservation of each part by the other parts. Thus Kant is referring
to three kind of reproduction of a system: (3) the identical reproduc-
tion through nourishment and in special cases through regenera-
tion, (2) the expanded reproduction of growth, and (1) the production
of new systems.

For systematic reasons it is important, however, to emphasize
that the concept of natural purpose is not introduced as a synonym
for the organism. Organisms are objects of experience. Everything
that Kant later says about natural purposes applies to the organism
only insofar as it must be conceived as a natural purpose. The con-
cept of the organism itself has "objective reality" because there are
actually corresponding things in sense experience, i.e. animals and
plants. The concept of natural purpose has objective reality only if
there are objects of experience that are natural products and can
only be conceived as if they had been produced intentionally by some
understanding. If such things should exist (or if, as Kant tends to
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believe, organisms are such things), then the concept of natural
purpose, too, has objective reality, i.e. instantiation in experience;
but we can never know this definitively, since our ability to conceive
of particular objects of experience as non-intentional may change
with time and the progress of science.

In the central section of the Analytic (§65) Kant attempts to
explain what exactly a natural purpose is supposed to be. He begins
with the remark that the concept of natural purpose as something
that "relates to itself as cause and effect" "is still not quite appropri-
ate and determinate and still needs to be derived from a determinate
concept" (B289; CJ, 251). Kant's "derivation" of this notion is
extremely problematical, and what he must have meant by it cannot
be fully explicated at this point in the analysis. I shall however quote
and analyze this derivation here in order at least to make it as intel-
ligible as possible at this stage:

1) A causal connection, as our mere understanding thinks it, is one that
always constitutes a descending series (of causes and effects): the things
that are the effects, and that hence presuppose others as their causes,

cannot themselves in turn be causes of these others. This kind of causal
connection is called that of efficient causes (nexus effectivus).

2) But we can also conceive of a causal connection in terms of a concept
of reason (the concept of purposes). Such a connection considered as a
series, would carry with it dependence both downwards and upwards: here
we could call a thing the effect of something and still be entitled to call it,
as the series ascends, the cause of that something as well.

3) This sort of causal connection is easily found in the practical sphere
(namely in art). For example, although a house is the cause of the money
received for rent, yet, conversely, the representation of this possible
income also caused the house to be constructed. This kind of causal con-
nection is called that of final causes (nexus finalis).

4) Perhaps it would be more appropriate to call the former causal
connection that of real causes, the latter that of ideal causes, since these
terms would make it clear at the same time that there cannot be more than
these two kinds of causality. (B*289-290; CJ, 251-52; emphasis and
numbering PM)

Already in the first sentence there are unclarities: for
instance, what does Kant mean by "as our mere understanding
thinks"? Every kind of phenomenal causality, even "ideal" causa-
tion, is thought by the understanding. The causality of final causes
is precisely the causality of an understanding, as Kant often
stresses. The sense of the reference to our mere understanding in
this restriction will only become clear in the resolution of the anti-
nomy at the end of the Dialectic. But other than this, the thrust of
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the first part is relatively straightforward: a normal causal
connection, as it is usually conceived, involves a sequence of causes
and effects that has a particular direction ("downwards"), so that
the effect of a cause cannot itself in turn effect its cause.

In "art" the situation is different (3); here, there seem to be
dependencies that go in both directions. A rented house is, for
instance, the efficient cause of rental income; on the other hand, the
income is the final cause or purpose of building the house. Kant
calls this last relation the nexus finalis, although the rent itself may
not properly be called a cause, but only the representation of the rent
can be considered a cause of the construction of the house. The effi-
cient causes may be called real causes and the final causes, taken
as representations, may be called ideal causes to emphasize that
there are only these two kinds of causality and that final causes
presuppose an understanding that has ideas and can realize
them.31

In (1) Kant stresses that the "things themselves" cannot have
a causal influence on their own causes; in (3) he mentions that the
representation of a thing can indeed have a causal influence upon
the causes of the thing and calls this representation an ideal cause.
However sentence (2) which is supposed to provide the derivation for
the "still not quite appropriate and determinate" notion of natural
purpose has nothing whatsoever to do with Kant's tenement house
example. When it is asserted that a causal connection is conceivable
that proceeds downwards and upwards, if one considers it not "as
our mere understanding thinks it" but instead "in terms of a con-
cept of reason," it is not the representation of the thing, i.e. an ideal
cause, that is being considered. On the contrary, the thing itself,
which is an effect, is supposed to be the cause of its own cause. As
far as I can see, it is exclusively real causality that is being dis-
cussed here. If this passage is to make any sense at all, then it must
be asserting the possibility in principle that a causal connection can
proceed in two "directions" at the same time. The interpretation that
might suggest itself of Kant's metaphor of the "series" of cause and

31 The division of causes into ideal (mental) and real (physical) allows Kant to
speak of both the causa formalis and the causa finalis without distinction as ideal
causes. In the passage quoted Kant speaks of the representation of the rent (causa
finalis), not of the representation of the house itself (causa formalis). In other
examples the reverse is the case: the representation of a product of art or
artisanship (not of its use or usefulness) is called the purpose (Zweckursache).
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effect as forwards or backwards in time is untenable. In Kant's
subsequent remarks it becomes clear that the kind of connection
that could be viewed as a series downwards and upward is the
relation of part and whole, which is also discussed in the same kind
of terminology in the Second Antinomy of the Critique of Pure
Reason.32 A consideration of some kind of "backwards causality" is
strictly excluded by the Kantian concept of causality.

A question also arises, as to why Kant speaks of a nexus
finalis in "art" instead of e.g. a causa formalis. He does not say that
the representation of the house enters causally into the origin of the
house, rather he mentions only the representation of the rental
income that motivates building the house without directly guiding
construction. The purposiveness of the house for rental income is at
best an extrinsic or relative purposiveness. Kant seems to want to
conceive of the intrinsic purposiveness of an organism as the
mutual extrinsic purposiveness of its parts. But this "derivation" of
the concept of natural purpose raises more questions than it
answers.

Kant's derivation has left the concept of natural purpose more
or less just as indeterminate as before; we know only that a depen-
dency is supposed to be involved that runs "both downwards and
upwards." However, after the derivation Kant does take up three
determinations of the concept of natural purpose that more or less
parallel the three properties of the reproduction of the organism
introduced in §64.

1) In order for something to be a purpose, it has to be guaran-
teed that its parts, as far as their presence and properties are con-
cerned, are only possible through their relation to the whole. Insofar
as this relation is mediated by the idea or concept of the thing, the
thing is an artifact.

2) In order, furthermore, to be a natural purpose and not
merely the purpose of "a rational being," it is necessary that the
parts themselves mutually cause their respective forms rather than
that the concept of the whole is responsible for the form and exis-
tence of the parts. The idea of the whole may not be the cause, "for it
would then be an artifact," that is, it would be the product not only of
a real cause but also of an ideal cause. The idea of the whole is
merely what Kant calls a "cognitive ground" [Erkenntnisgrund],

32 Cf. below 2.4, pp. 97f.
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i.e. a means that we use to acquire knowledge about the thing.33 The
whole that the parts comprise must be such that we can conceive its
concept as its cause; and we must be able to judge the efficient
causes (the parts) as themselves effects of final causes.

3) Finally, every part must be able to be viewed not only as the
purpose or final cause of the others but also as the efficient or real
cause of the production of the others, "as an organ that produces the
other parts", so that a natural purpose is an "organized and self-
organizing being" (B292; CJ, 253). Kant compares the natural
purpose with a clock, whereby the major difference between the two
lies in the fact that the parts of the clock may be conceived as final
causes of one another with reference to the understanding that
made the clock but not as efficient causes of one another. They do not
give rise to one another and need not be so judged. An organized
creature is more than a mere machine, because it has the power to
form its parts and to transfer this formative power to the
"materials," so that the parts can mutually bring one another forth.
Kant then points out that the analogy between artifact and organism
is not worth much and even asserts that "strictly speaking,
therefore, the organization of nature has nothing analogous to any
causality known to us" (B294; CdJ, 254).

It can thus be ascertained that the causality that distin-
guishes organization consists in an interaction between parts and
whole. All determinations of the concept of natural purpose that
Kant introduces have to do with the relation of part and whole. It
becomes quite clear that the causal dependency downwards and
upwards, mentioned earlier, referred to the relation of part and
whole: "downwards" means that the properties of the whole are
traced back to those of the parts; "upwards" designates the depen-
dency of the parts on the whole or on the other parts. This will be
presented in detail in the next chapter in the analysis of the Second
Antinomy of the Critique of Pure Reason. I would, however, like to
emphasize here the rather paradoxical circumstance, that the
central problem of the organism and the fundamental difference
between organism and machine is seen by Kant not to lie in a teleo-
logical relation at all, but rather to lie in the fact that a peculiar kind
of efficient causality seems to be effective in the organism, and that

33 On the concept of "Erkenntnisgrund" cf. Kant, Logic, §§7&8 (Ak 9,95-6;
W 3,526; and "Progress of Metaphysics," (Ak 20,393; W 3,630).
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this kind of efficient causality forces us to employ certain ideas or
representations as cognitive means.34

Teleological Maxims

In the last three sections of the Analytic (§§66-68) Kant makes
a virtue of necessity. Since in the case of inner purposiveness, we
have to make use of teleological expressions, that is, since in science
we cannot get by without them, we ought then to squeeze as much
out of these principles as we can — but only as heuristic maxims.
Thus, even in instances where we do not need to employ teleological
principles, we should feel free to use them to help pick up the traces
of mechanism. For instance, when examining a natural purpose
that one can only conceive as embodying a means-and-end relation,
one ought to consider all parts of it as possible only according to the
concept of purpose, even such parts as could otherwise be explained
in a purely mechanistic fashion such as bones, hair and skin etc.
That is, even the parts that one could explain according to empirical
laws should also be considered from a functional point of view (§66).
Furthermore, nature as a whole should be judged as a system of
relative purposes without of course establishing a hierarchy of such
purposes and enthroning one of them as the ultimate purpose of
nature. In modern terms, one should consider things in their eco-
logical connections — whether they are "purposive" for other things
and whether other things are "purposive" for them. It is thus pos-
sible and perhaps useful to consider nature not just as a system of
causal laws but also as a system of purposive relations (§67).
Finally, Kant emphasizes (§68) that in spite of its usefulness
teleology is not an intrinsic principle of natural science but rather is
"borrowed" from outside. Teleological principles are only regulative
and themselves have no explanatory value, even though they may
help us to find explanations. Explanations are mechanistic: in an
experiment the phenomenon to be explained is produced according
to known empirical laws: "for we have complete insight only into
what we can ourselves make and accomplish according to concepts"
(B309; CdJ, 264).

34 This point especially is emphasized by Jacob, Logic of Life, pp. 88-89.
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Such teleological principles occasion no further difficulties
since they are merely pragmatic maxims without any compulsory
or binding character. Only the concept of natural purpose, only the
intrinsic purposiveness is not purely voluntary and must neces-
sarily be assumed. Only in this, so to speak, mandatory use of teleo-
logy does a problem of principle arise that must be examined more
closely. This Kant undertakes in the Dialectic, where he once again
takes up his original reservations against the concept of natural
purpose ("unless perhaps a contradiction lies in the very thought").
There he attempts to solve the problem that comes to the surface in
the difficult causal relation of part and whole by using the figure of
argument of the "antinomy"; he attempts to bring the problem to a
head by formulating it as a direct contradiction, so that it can be
dealt with on a fundamental level. The next chapter will examine
the "antinomy" as a figure of argument as it is presented system-
atically in the Critique of Pure Reason.



Chapter 2
The Antinomies of Pure Reason

2.1 Introduction

Concerning the "antinomy" of pure reason Kant wrote to
Garve in 1798: "It was this that first awakened me from my dog-
matic slumber and impelled me to the critique of reason itself, in
order to remove the scandal of an apparent contradiction of reason
with itself."l As a figure of argument the antinomy is the most
important critical instrument used in the Critique of Pure Reason to
dismantle modern metaphysics. Kant employs it in a critique of
"rational cosmology," where it even serves "indirectly to prove" the
correctness of his distinction between appearance and things in
themselves (B534). In the antinomies chapter of the Critique of Pure
Reason central theorems of empiricist and rationalist metaphysics
are confronted with one another. The conflicting assertions are each
proved in turn (apagogically, that is, each is proved by the refutation
of its opposite) so that both apparently contradictory propositions
must be acknowledged as simultaneously true (proven) and as
simultaneously false (refuted) — or rather would have to be so
recognized if we did not introduce the Kantian distinction between
appearances and things in themselves.

In this chapter I shall analyze this figure of argument as it is
presented in the section on "cosmological ideas" in the Critique of
Pure Reason and in the Prolegomena and as later reflected upon in
the so called "Essay on the Progress of Metaphysics." Furthermore,
two of the four antinomies in the Critique of Pure Reason whose con-

1 Letter to Garve, Sept. 21, 1798; Ak 12,257-8.
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tent is particularly important for an understanding of the Critique
of Judgment will be examined in some detail: the Second Antinomy,
which deals with the relation of part and whole, and the Third
Antinomy dealing with causality and freedom. The latter must be
examined primarily because the traditional interpretation, domi-
nant since Hegel, has considered the antinomy of judgment pre-
sented in the Dialectic of teleological judgment to be merely a repeti-
tion of the Third Antinomy.

Kant himself almost always explicates the structure of the
antinomies on the example of the First Antinomy and compares or
contrasts the others with this. Thus, in order to be able to cite Kant's
own words, I shall have to concentrate on the First Antinomy — I
shall also at least as a sort of digression deal with its content. This
circumstance will on occasion inevitably lead to some somewhat
baroque arguments, for which I would like to apologize in advance.
Finally, a discussion of the highly controversial antinomies does not
occur in a vacuum; there are external constraints that result from
traditions of interpretation and from contemporary discussions of
Kant; there are also distortions that result from the fact that no one
can quite survey the entire literature. I can only take up those prob-
lems which either appear to be substantially interesting from my
own necessarily subjective point of view or else can quantitatively
simply not be overlooked and thus for pragmatic reasons cannot be
ignored, whether or not they are particularly fruitful. For instance,
in the next chapter I shall reject the widespread view that the anti-
nomy of judgment has anything in common with the Third
Antinomy other than its logical form, as has been asserted by the
dominant interpretations. However, to make an argument against
any special connection, I must of course analyze the Third Anti-
nomy in some detail.

The "Antinomy of Pure Reason" constitutes the second of the
three formally equal chapters of the second book of the Transcen-
dental Dialectic. Dialectic is the "specious art" of using — or rather
misusing — logic as an instrument for the acquisition of knowledge
with empirical content. In this sense it is merely a "logic of illu-
sion," "a sophistical art of giving to ignorance, and indeed to inten-
tional sophistries, the appearance of truth" (B86). Within Kant's sys-
tem dialectic means the "critique of dialectical illusion" (B86) and is
considered to belong to logic. Kant uses the term "dialectic" in both
senses: as illusion or sophistry and as critique of logical illusion.
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Such an illusion whether intentionally (B86) or unintentionally
(B353) introduced, is based merely on some sort of misleading simi-
larity to a logical rule. It disappears as soon as it is exposed:
Logical illusion, which consists in the mere imitation of the form of reason
(the illusion of formal fallacies), arises entirely from lack of attention to the

logical rule. As soon as attention is brought to bear on the case that is
before us, the illusion completely disappears. (B353)

However, there is not only a logical illusion but also a trans-
cendental illusion and accordingly also a transcendental dialectic,
"a critique of understanding and reason in respect of their hyper-
physical employment" (B88). But transcendental illusion does not
disappear, even when it has been exposed. There exists, according
to Kant, a necessary illusion, a "natural and inevitable illusion"
that can ultimately be traced back to problems anchored in the basic
conceptual equipment of our faculty of knowledge.

There exists, then, a natural and unavoidable dialectic of pure reason — not
one in which a bungler might entangle himself through lack of knowledge,
or one which some sophist has artificially invented to confuse thinking
people, but one inseparable from human reason, and which, even after its
deceptiveness has been exposed, will not cease to play tricks with reason

and continually entrap it into momentary aberrations ever and again calling
for correction.(B354-5)

The antinomies are one aspect of this dialectic.

According to Kant, four antinomies or apparent contradic-
tions arise in the attempt to answer some of the basic questions of
cosmology. The conflicting answers which he examines correspond
roughly to positions actually taken by empiricist and rationalist
metaphysics. At one point Kant summarizes these questions:

whether the world exists from eternity or has a beginning; whether cosmical
space is filled with beings to infinitude, or is enclosed within certain limits;
whether anything in the world is simple, or everything such as to be
infinitely divisible; whether there is generation and production through
freedom, or whether everything depends on the chain of events in the natural
order; and finally whether there exists any being completely unconditioned

and necessary in itself, or whether everything is conditioned in its existence
and therefore dependent on external things and itself contingent. (B509)

Kant orders the answers to these questions according to the basic
scaffolding of his system. Each of the four classes of categories
(quantity, quality, relation, modality) receives it own proper anti-
nomy; the antinomies are divided, in accordance with the system,
into two pairs: mathematical antinomies (1 and 2) and dynamical
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antinomies (3 and 4). In the presentation of the antinomies in the
Prolegomena the answers are even ordered in the form of a table
just like the categories and forms of judgment:

1.
Thesis
The world has, as to time and
space, a beginning (limit).
Antithesis
The world is, as to time
and space infinite.

2. 3.

Thesis Thesis
Everything in the world is There are in the world
constituted out of the simple. causes through freedom.

Antithesis Antithesis
There is nothing simple, but There is no freedom,
everything is composite. but all is nature.
4.
Thesis

In the series of world causes
there is some necessary being.

Antithesis
There is nothing necessary in the world,
but in this series all is contingent.

(I shall cite the somewhat longer and less clear versions of the
Critique of Pure Reason later on when the antinomies are taken up
in detail.):2

F ok ok ok ok

The philosophical position underlying the theses is that of
Newtonian empiricism. The antitheses reflect to a large extent the
rationalist position of Leibniz. This aspect of the antinomies has
been presented and discussed at length by Al Azm and Martin, and

2 Prolegomena, $§51; (Ak 4,339; W 3,211). I cite the Prolegomena versions both
because they are shorter and clearer and because there are some difficulties with
the formulation of the Fourth Antinomy in the CPR. The Prolegomena version in
any case corresponds more closely to what is actually resolved in the resolution
sections. The longer versions of the CPR will be cited when each of the antinomies
is dealt with individually.
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I shall restrict myself to examining just a few essential points.3 The
recognition that the position of the thesis is cum grano salis that of
Newton and that the antithesis position is generally that of Leibniz
is itself basically a historical triviality confirmed by any serious
study of the history of science. I take it up here only because much
recent philosophical discussion ignores this simple fact.

W.H. Walsh4 points out that most English language commen-
tators up to now have maintained just the opposite attributions (i.e.,
they associate Leibniz with the theses and Newton with the anti-
theses); and he further indicates that the reason for this lies in the
fact that Kant himself characterizes the thesis position as
"Platonism" and the antithesis position as "Empiricism." Al Azm
cites T.D. Weldon as a chief exponent of this kind of interpretation;
Weldon asserts:?

It is immediately clear that Kant considers the theses to be the a priori
contentions of rationalist cosmology, while the antitheses represent the
empiricist attack on it, and also that the truth of the theses rather than that of
the antitheses is desirable both on practical and speculative grounds. For the
theses, in so far as they are true, involve the existence both of God and of a

moral capacity in man, both of which are by implication denied by the
antitheses ...

As Al Azm correctly remarks, this is far from "immediately
clear." As a matter of fact, the only reason for the immediately obvi-
ous nature of this interpretation lies in the fact that Kant has called
the Antithesis position "Empiricism" (B496). However, Kant's
name-giving of course changes nothing in the rationalist content of
the position as laid out in the discussions of the antitheses and only

3 Cf. Al Azm, Origins, and Martin, Kant, pp. 48-58. This insight seems to be
gaining acceptance: cf. Walsh, Criticism, p. 198; Wilkerson, Critique, p. 117;
Allison, Transcendental Idealism, p. 38; even Bennett (Dialectics, pp. 7 and 119)
who does not seem to understand the significance of the connection, does not deny
the historical accuracy of the attributions. Unfortunately, when Al Azm rejects
Strawson's philosophical objections to Kant's arguments as "historically
irrelevant," he allows the impression to arise that he accepts the philosophical
content of the objections as correct.

4 Walsh, Criticism, p. 198.

5 Al Azm, Origins, 3; Weldon, Kant's Critique, pp. 204-5. It is clear from the
language used that Weldon at least is referring to the passage cited by Walsh (i.e.
B494-500). Furthermore, Weldon's misinterpretation, that Kant considers the
thesis to be preferable on speculative grounds, can only be traced to this passage,
where Kant in fact asserts a speculative interest of reason in the thesis position;
however two pages later, Kant informs us that the advantages of the antithesis in
this regard "far exceed" those of the thesis (B496).
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shows that Kant understands something different under the term
"Empiricism" than the post-Kantian tradition. In a similar vein
Fichte once classified Berkeley as a materialist — which tells us
more about Fichte than it does about Berkeley. It should already
occasion some perplexity that Kant attributes "popularity" to the
thesis position — a property that no one has ever had to accuse
rationalism of acquiring. As soon as we drop the fixation on the
name that Kant gives and examine the content of the position and
look at the philosophers who took up this position in the course of
history, the situation becomes somewhat clearer. The positions
taken in the theses can, as indicated, cum grano salis all be found
in the writings of Newton: 1) a finite material world in empty
absolute space, 2) indivisible atoms as the ultimate components of
matter, 3) "active principles" such as the human will that introduce
new force into the material world and cause voluntary movements,
and 4) the habitual intervention of a deity into the everyday workings
of the world; all these are integral parts of Newton's cosmology. All
of these positions were explicitly attacked by Leibniz in a number of
writings including the published correspondence with Samuel
Clarke.6

As concerns Leibniz the grain of salt is somewhat larger and
harder to swallow, but many aspects of his philosophy are clearly
recognizable in the antitheses. Ever since Descartes, rationalist
natural philosophers had tended to see the material universe as
"indefinitely" large rather than as infinite, and Leibniz, too, con-
curred in this,” so that he was actually closer to Kant's own position

6 The Newtonian position is most clearly presented by Samuel Clarke in his
famous exchange of letters with Leibniz. The circumstances of the corres-
pondence as well as a number of manuscripts of Newton's containing his drafts
for parts of Clarke's letters leave no doubt that Newton agrees with Clarke on all
essential points. Cf. Koyré and Cohen "Correspondence"; Alexander,
"Introduction"; Freudenthal, Atom, pp. 24, 78.

7 Descartes makes the distinction between infinite and indefinite in a letter to
Henry More (March 5, 1649; AT V, 267f.) and in the Principia, (part I §§ 26 and 27,
AT VIII, 14-15). Cf. also Wilson, "Can I..." for more sources; cf. Spinoza, Renati
Des Cartes Principiorum Philosophiae Pars I & II, 11, Prop.6; Leibniz, Nouveaux
Essais, 11, 13, §21. The arguments of the rationalists are dressed up theologically
and refer to the infinitude of God; but there is also a significant philosophical
reason why the material universe cannot be regarded as infinite. For such ration-
alists as Descartes and Leibniz (and Kant as well) the conservation of "force"
and matter in a material system constituted the foundation of all science
(Descartes, Principia II §§30-36, AT VIII 56-61; Leibniz "Brevis Demonstratio"
and "Dynamica" GM VI, 117ff and 440). However, the conservation of infinite



Introduction 59

tion on the questions of the First Antinomy than to the position
described by the antithesis. But it is also clear that he believed 1) that
the world is as large as space and as old as time; 2) that matter is
actually divided into infinity, 3) that the material world is causally
closed and completely determined, and the aggregate amount of
"force" in the universe is conserved; and 4) that the deus supra-
mundanus never intervenes into the material world "for the pur-
poses of nature" but only (e.g. in miracles) "for the purposes of
grace." In general Leibniz took up the position with respect to
science that although one knows for metaphysical reasons that
materialism is false, in science one must act as if the "evil doctrine"
of the materialists were true.® Even though the fit of the antitheses of
the First and Fourth Antinomies to Leibniz's philosophy is not
without its problems, in the Second and Third Antinomies, which
are of greatest interest to us here, there is a very good match.

The form and the terminology in which the "Newtonian"
theses and "Leibnizian" antitheses appear are of course Kantian;
and they are not presented as historically contingent positions, but
rather their content is supposed to be derived imminently from
within the Kantian system. But Kant also says that it was the anti-
nomies more than any other problem that compelled him to subject
reason to a thorough-going critique in the first place.® We cannot
separate history and systematics here. Kant takes up foundational
problems of modern natural science and tries to explain the relative
justification of each of the sides of the debate as well as the funda-
mental mistake common to both. He also claims to be able to derive
the conflict and its resolution from his system of faculties of knowl-
edge, categories, and forms of intuition. Kant's philosophy must be
evaluated according to its ability to grasp conceptually the problems
that really existed and to bring them closer to a solution. Had Kant
simply derived some "nice" problems and their solutions from some

quantities is empirically meaningless since it would be compatible with any
empirical (and thus finite) loss or gain of the entity allegedly conserved.

8 Leibniz, 5th letter to Clarke; cf. Al Azm, Origins, pp. 116-121; Freudenthal,
Atom, chap. 2 and 3. In his "Answer to Bayle," (GP IV,559; PPL, 557) Leibniz
writes, "In a word, so far as the details of the phenomena are concerned, every-
thing takes place as if the evil doctrine of those who believe, with Epicurus and
Hobbes, that the soul is material were true, or as if man himself were only a body
or an automaton."

9 Prolegomena, $§50; Ak 4,338; W 3,209-10.
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categories or other, problems which had no relation to the real prob-
lems posed by natural science, then he would rightly be gathering
dust on the shelves of intellectual history.

It cannot of course seriously be maintained that Kant has
really "derived" the conflict of Rationalism and Empiricism from
within his system. Where he does more of less succeed is in order-
ing and interpreting some really given problems and assigning
them places in his system, although there are some difficulties
here. We shall, for instance, see that the second part of the First
Antinomy (the size of the world in space) cannot be derived at all
from Kant's systematics without contradicting another presupposi-
tion of his; this presupposition in turn is needed in order to formu-
late the Second Antinomy on the divisibility of matter. Furthermore,
in the Second Antinomy Kant's systematics should just as well
demand the question of the divisibility of an event in time as it does
the divisibility of a body in space — but on this question, as far as |
know, no major foundational conflict took place in 18th century
science. Thus the attempt to make the systematic or "conceptual"
origin of the antinomies in Kant's system solely responsible for the
content of the theses and antitheses already fails in the derivation of
the problems. It would seem to me also to be a rather peculiar way to
save Kant's philosophical honor if we were to try to show that the
philosophical problems which his system poses and, for better or
worse, solves are only accidentally in accord with those which were
highly controversial and for important reasons seriously debated in
his time, or that the presentation of the former were adapted to the
latter for purely external historical reasons.10

However, I should emphasize that I have no intention of
trying to prove with philological means that Kant was "influenced"
by the Leibniz-Clarke correspondence, or that he is thinking of
Newton and Leibniz only (and no one else — for instance the young
Kant himself). The point is that the debate between Newton and
Leibniz represents not merely a quarrel between two philosophers
but also presents a systematic discussion of the foundations and
philosophical presuppositions of natural science in principle form.
If it is true that both the conflict between Leibniz and Newton and
the antinomies chapter of the Critique of Pure Reason deal with the
same substantial problems, then a consideration of the Leibniz-

10 Cf. Wike, Kant's Antinomies, chap. 2 for the other side.
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Clarke correspondence can contribute to our understanding of the
problems discussed by Kant in the antinomies chapter.

F ok ok ok ok

It is well known that Kant proclaimed himself a follower of
Newton not only in his earliest writings but also later in the
Metaphysical Foundations of Natural Science. Thus it may come as
a surprise that he is interpreted here as rejecting Newton's position
along with that of Leibniz. But the paradox disappears as soon as we
remember that the antinomies deal not with physics but with
rational cosmology, i.e. with philosophy. The arguments presented
in the antinomies chapter are philosophical not physical. It was
quite possible for Kant to accept Newtonian physics without accep-
ting all the postulates of Newton's metaphysics; in particular it was
not necessary to subscribe to the methodology grafted on to his
physics.11 In fact Kant realized with a clarity that no one before him
had achieved, that Newton's physics needed to be rescued from
Newton's philosophy, i.e. that Newton's own metaphysics was
incompatible with a mathematical-experimental science of nature.
Kant undertook the task of providing philosophical foundations for
Newtonian physics that were independent of Newton's metaphysics
but at the same time did not appeal to Leibnizian metaphysics — at
least not in all respects.

The result of this circumstance is a kind of asymmetry in the
structure of the arguments in the antinomies chapter. The real
intellectual opponent in the debate is Leibniz; it is the basically
Leibnizian antithesis position that is in fact the object of Kant's
attack. The Newtonian thesis position is not really even taken seri-
ously; in any case the two positions are not at all treated as equals.
For instance, Kant refers later to the thesis position of the Third
Antinomy as "absolutely" (schlechterdings) false; the antithesis,
too, is of course considered false but "not absolutely" so, rather it is

11 Cf. Mittelstraf3, "Galilean Revolution"; Freudenthal, Atom, chap. 3. Newton's
metaphysics were unscientific in the sense that he adduces a direct intervention of
God to explain the difference between theoretical prediction and empirical
observation. God intervenes in the world to prevent the solar system from
winding down.
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"only conditionally false."12 What Kant states explicitly for the Third
Antinomy clearly holds implicitly for the others. I shall explain this
briefly.

The apagogical form of proof used in the antinomies chapter
has, along with important technical functions that will be discussed
below, the function of giving the thesis position some initial plausi-
bility without compelling Kant to provide any direct justification —
which he would certainly have found very difficult. As long as the
thesis can be presented as the only alternative to the antithesis, it
can be made as strong as the antithesis is made weak. The refuta-
tion of the antitheses in the four antinomies demands an intricate
and difficult argumentation that sometimes seems to presuppose at
least some of the results of the critique of reason that the refutations
themselves were supposed to support. The refutation of the theses,
on the other hand, is comparatively easy. For example, Kant's refu-
tation of the thesis of the First Antinomy (discussed in detail below),
which postulated an empty time before the world, consists in declar-
ing the notion to be unintelligible. The thesis of the Second
Antinomy, physical atomism, is said to be self-contradictory; in
other writings Kant even uses the proposition, "All bodies are divisi-
ble," as the paradigm of an analytic statement and the assertion
that an extended body is indivisible as an example of a logical
contradiction.13 The thesis of the Third Antinomy, which as we
shall see in Section 2.5 denies that the material world is causally
closed, is incompatible with natural science as we know it, since it
denies the principle of conservation in a material system, allowing
non-material "active principles" to act in the world and thus
implying that some physical events have non-physical causes.
According to Kant, however, not even God himself could contravene
the conservation laws, for this would be absurd.l4

12 Critique of Practical Reason, A206

13 Cf. Prolegomena, §2; "Uber eine Entdeckung," (Ak 8,229; W 3,347). In the
"Progress of Metaphysics" Kant asserts: "For instance, the statement: 'every
body is divisible' does in fact have a ground, and a ground in itself, i.e. it can be
understood as inferring the predicate out of the concept of the subject according to
the law of non-contradiction and thus according to the principle of analytic
judgments." (Ak 20,278; W 3,611)

14 If the vector sum of all 'forces' (mv) is not conserved and does not remain
equal to zero, then the position of the center of mass of the material world changes;
given the dynamic equivalence of a system and its center of mass, this implies a
motion of the universe in absolute space. In one of the so-called "Kiesewetter
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Thus according to Kant, the thesis position is inconceivable,
self-contradictory or evidently false; it draws its only support from
the fact that it is apparently the only alternative to the antithesis
position. Jumping ahead slightly, let me point out that Kant resolves
the antinomies or the apparent contradictions between theses and
antitheses by arguing as follows: If one interprets them reasonably
and takes the principles of his philosophy into account, then in the
two mathematical antinomies (1 & 2) both theses and antitheses are
false and in the dynamical antinomies (3 & 4) both are after some
corrections possibly true. Looking back in the Prolegomena, Kant
remarks:

Consequently, whereas in the first case the opposed assertions were both
false, in this case, on the other hand, where they are opposed to one another

by mere misunderstanding, they may both be true. (§53; p. 83; emphasis
PM)

According to the interpretation sketched above Kant attempts
in the First and Second Antinomies to show that the antithesis posi-
tion, too, is false. In the Third and Fourth antinomies he tries to
show that the antithesis is not exclusively true; i.e. after showing
that both positions, as presented, are false but can be corrected, he
tries to prove that even if the corrected antithesis position is true, the
corrected thesis is at least conceivable.

F ok ok ok ok

The analysis of the antinomy as a figure of argument will be
carried out in this chapter in five steps. First of all (Section 2.2), I
shall examine the logic of Kant's argument in the antinomies chap-
ter. The relation of the antinomies both to Kant's Table of Judge-
ments and to his doctrine of logical opposition will be analyzed, and
the key role for the entire argument played by the apagogical form of
proof will be pointed out. Secondly (Section 2.3), the place in Kant's
systematics and the basic structure of the argument will be

Papers" ("Uber Wunder" ca. 1788-90) Kant wrote: "Neither by a miracle nor by a
spiritual being can a motion be produced in the world without effecting just as
much motion in the opposite direction, consequently according to laws of the
action and reaction of matter, for otherwise a motion of the universe in empty
space would arise." (Ak 18,320)
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described; the key concepts of the "unconditioned" and the "infinite
series" will be explicated on the example of the First Antinomy, and
an important discrepancy between the two parts (space and time) of
this antinomy will be pointed out. Section 2.4 will take up the
relation of part and whole dealt with by the Second Antinomy and
expose an unreflected presupposition of Kant's about the nature of
this relation. In Section 2.5 I shall analyze on the example of the
antinomy of freedom and determinism the somewhat different way
in which the dynamical antinomies are resolved — the so called
"subcontrary" type of resolution, which is supposed also to hold for
the later antinomies in the Critique of Practical Reason and in the
Critique of Judgment. Section 2.6 will examine Kant's system of
antinomies as presented at the end of the "Critique of Aesthetic
Judgment" in order to clarify the peculiar position of the antinomy
of judgment. Finally (Section 2.7), the most important results of the
analysis of the antinomies as a figure of argument will summed up.

2.2 Kant's Logic and the Antinomies

Contrary and Subcontrary Oppositions

In one of his drafts for an answer to the Academy prize ques-
tion on the progress made in metaphysics since Leibniz and Wolff,
in which he reflects on his own contribution to the progress of meta-
physics, Kant compares the apparent contradictions of the First and
Second Antinomies to contrary oppositions in logic. The Third and
Fourth Antinomies he compares to subcontrary oppositions. The
thesis of the First Antinomy maintains, for instance, that the world
is finite; the antithesis maintains that it is infinite. On the opposi-
tion of these two propositions Kant writes:15

The contflict of these propositions is not merely logical, not one of ana
lytical opposition (contradictorie oppositorum), i.e., a mere contradiction;

15 "Progress of Metaphysics," Ak 20,290; W 3,627; see also Ak 20,327-29;
W 3,669-71.
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for then if one of the propositions is true, the other must be false and vice
versa, e.g., the world is infinite as to space, compared with the counter-
proposition, it is not infinite as to space; but [it is] rather a transcendental
conflict, one of synthetic opposition (contrarie oppositorum), e.g. the
world is finite as to space, a proposition which says more than is required
for logical opposition ... which two propositions thus can both be false —
as in logic two judgments opposed to one another as contraries
[Widerspiel] (contrarie opposita).

The conflict between thesis and antithesis is thus supposed not to
constitute a contradiction but rather a contrary opposition; and it is
supposed to make a difference with regard to the statement, "The
world is infinite," whether one asserts "The world is finite," or "The
world is not infinite." In the first case, according to Kant, one says
"more" than is necessary for contradiction and thus it could be that
both conflicting propositions are false, i.e. the proposition, "The
world is neither finite nor infinite," could be true. It will be helpful
first to examine Kant's views on these kinds of propositions and
oppositions.16

Kant calls the antinomies chapter as a whole a "conflict of
reason with itself" or a "conflict of laws (antinomy)" (B434-5); the in-
dividual antinomies are called "conflicts." The German word
"Widerstreit," usually translated as "conflict or "opposition," is
Kant's most general term for opposition. It is a "concept of reflec-
tion" whose counterpart is "agreement" (Einstimmung) (B318,
B320); it is the generic term for such more specific oppositions as
real opposition (e.g. of forces), logical opposition, and transcenden
tal opposition (between realities and negations).17 Logical opposi
tion, which interests us here, is subdivided into the contradictory,
contrary and subcontrary oppositions familiar from the square of
oppositions of traditional logic. Contradiction or "true" opposition is
characterized as expressing neither more nor less than is neces-
sary:

16 A number of commentators have noted the similarity between the antinomies
and these two traditional types of opposition. Cf. Heimsoeth, Transzendentale
Dialektik, p. 305; Walsh, Criticism, p. 200 and "Structure," p. 83; Philonenko,
"Jugement teleologique," pp. 23f; Butts, Double Government, p. 252. However,
only M. Wolff, Begriff des Widerspruchs, has taken the analysis of these forms of
opposition as the basis of an interpretation of the antinomies chapter. Section 2.2 of
this chapter will be a running debate with Wolff's interpretation.

17 Cf. "The Amphiboly " B316-349; "Negative GroBlen," Ak 2,171f, W 1, 783f;
Schmid, Worterbuch, "Widerstreit." In Herder's notes of Kant's logic lectures we
read: "Die Repugnanz ist aut logica aut realis." (Ak 28,1,12)
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For the true opposition that takes place here contains neither more nor less
than belongs to opposition. According to the Principle of the Excluded
Middle therefore both of the contradictory judgments cannot be true, but
also both of them can just as little be false. Thus if the one is true the other
is false and vice versa. (Logic, §48; W 3,547f)

Contraries on the one hand say "more" than is necessary for
true opposition, and both can be false. Subcontraries say "less" than
is necessary and can both be true. The only thing somewhat
unusual about Kant's conception of these types of logical opposition
is that he is not so much interested in the logical form of the proposi-
tions in the strict sense, that is, in their identity or difference in
quantity and quality. Although in his lectures on logic (§48-50), he
introduces them in the traditional manner, in practice he is inter-
ested only in the truth relations of the propositions: whether both
can at once be true or both false, etc. Contraries thus need not be
universal propositions, subcontraries need not be particular, and
contradictories need not differ in quantity. They need only have the
appropriate truth relations.

The distinction between these various kinds of opposition is
significant when dealing with immediate inference and indirect
proof, and it is in this context that Kant introduces them in his lec-
tures on logic. The important point is that the so-called apagogical
or indirect proof, in which the truth of a proposition is inferred from
the falsity of its opposite, is legitimate only when the two proposi-
tions involved are true contradictories. If they are merely con-
traries, no conclusions about the truth or falsity of one can be drawn
from the falsity of the other without introducing further assump-
tions. As for subcontraries, although one can indeed in traditional
logic, infer the truth of one proposition from the falsity of the other,
one cannot infer the falsity of a proposition from the truth of its
subcontrary.

Returning to our original example, we can see that Kant is
asserting that, of the three propositions,

1) The world is infinite,
2) The world is not infinite,
3) The world is finite,

(1) and (2) are contradictories but (1) and (3) are contraries, that is,
that while either (1) or (2) must be true, both (1) and (3) can be false
(and according to Kant they are false). What is the difference? In
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what sense does the proposition, "The world is finite" say more than
"The world is not infinite," more than is necessary for contradic-
tion? The answer to this question is the resolution to the first anti-
nomy, to which we shall presently turn. However, in order to avoid
irrelevant complications, let me point out already here that Kant is
not casting doubt on the rule of double negation since he elsewhere
(B532) equates "non-infinite" with "finite." Moreover, the same
argument also applies to the truth relations of the following three
propositions where no double negation is involved:

3) The world is finite

4) The world is not finite

1) The world is infinite.
(3) and (4) are contradictories, but (3) and (1) are supposed to be con-
traries. As we shall see, Kant is distinguishing between the nega-

tion of a proposition (or, in singular categorical judgments, the
negation of the copula) and the negation of the predicate.

Infinite Judgments

In the Table of Judgments in the Analytic of the Critique of
Pure Reason (B95), Kant distinguishes three different "qualities" of
judgment, each of which corresponds to one of the examples cited
above. The three qualities are as follows:

Affirmative S/is/P "anima est mortalis"
Negative S/isnot/P "anima non est mortalis"
Infinite S/is/not-P "anima est non-mortalis"

In an affirmative judgment the connection of a subject with a
predicate is asserted (setzen, ponere); in a negative judgment the
connection is denied (aufheben, tollere). In a so-called infinite
judgment a subject is connected with a negative predicate. "In an
affirmative judgment," says Kant in his lectures on logic as edited
by Jische, "the subject is thought under the sphere of a predicate, in
a negative judgment it is placed outside the sphere of the predicate
and in the infinite it is placed in the sphere of a concept which lies
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outside the sphere of an other."18 Kant generally uses a Latin
example to illustrate the distinction between negative and infinite
judgments, since it is possible in Latin to distinguish between a
negated copula and a negated predicate by the word order of the sen-
tence (non est, est non).

Since the argument that Kant is trying to make with the fig-
ure of the antinomy seems to hinge on the distinction between a
negative judgment (The world is not finite) and an infinite judgment
(The world is non-finite), it will be worthwhile to study this differ-
ence more closely.1? The distinction between the two is basically that
in negative judgments, the statement itself is negated, or for
singular judgments simply the copula, whereas in infinite judge-
ments the negation applies merely to the predicate term. Kant
apparently sees a difference between denying the ascription of a
predicate and asserting the negation of a predicate.

Kant was certainly not the first to distinguish infinite and
negative judgments, although the distinction was not part of the
dominant tradition. According to a survey by Tonelli 16 of the 49
eighteenth century German logic books examined list the infinite
judgment as a separate category.20 But even those logicians who
rejected or ignored infinite judgments (iudicia infinita) often had a
place in their systems for negated or infinite terms (termini infiniti,

18 Kant, Logic, §22 (Ak 9,103-4; W 3,534). This extensional characterization of
the differences between the forms of judgment states that affirmative judgments
place the things referred to by the subject term in the class of objects characterized
by the predicate. The negative judgment denies their membership in this class.
The infinite judgment asserts their membership in an incompatible class which
is not necessarily coextensive with the complementary class.

19 The distinction was apparently not universally observed in Kant's time, and
some logicians seem to have equated or conflated contrary and contradictory
oppositions (cf. Lambert, fn 24 below). In one of his lectures Kant remarks: "It is
puzzling that logicians have called contrariety a contradiction." (Ak 24,470).

20 There is no definitive analysis of the function of Kant's distinction of a third
quality of judgment. In general, the infinite judgment is treated along the lines
set by Schopenhauer as "a false window, of which there are many attached for the
sake of symmetrical architectonics" (p. 541). Menne's otherwise very helpful
study, "Das unendliche Urteil," also suffers from this 'Schopenhauer syndrome'
of explaining a text by psychological speculation instead of philosophical anal-
ysis. Tonelli, "Voraussetzungen," examined close to 50 different eighteenth cen-
tury logic texts and found that a third of them accorded some official status to
infinite judgments. On the background of Klaus Reich's interpretation, L.
Kriiger in "Wollte Kant...?", makes a number of suggestions for interpreting
this section of the CPR which will be taken up below.
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normally rendered in English as "indefinite terms"). "Infinitum" is
the Latin translation introduced by Boethius of the Aristotelian
aoprotov, which was applied to parts of a judgment. However, after
Boethius a judgment in which either subject or predicate contained
a negation was often called "affirmatio infinita" or "negatio
infinita". Kant seems however to have been the first to take the term
"infinitum" literally. For most logicians the expression seems to
have been simply a perhaps unfortunate but traditional term for
indefinite predicates or for judgments containing such predicates.21
Hegel remarked, looking back, "The name, infinite judgment, tends
to be mentioned in the usual logic books, although it is not clear
what its significance might be."22

Meier's Logic, which Kant used as a text in his lectures, con-
siders infinite judgments in various forms: "If there is a negation in
a judgment, either in the subject or predicate or in both at once, as
long as the copula is not negated, the judgment is affirmative and is
called an infinite judgment (iudicium infinitum)."23 In practice
Meier treats such judgments as if they were negative.

J.H. Lambert, often cited as influential for the development of
Kantian logic, does not introduce infinite judgments but does con-
sider indefinite terms (termini infiniti); he not only equates
judgements containing such terms with negative judgments but
even tries to reduce the latter to the former: "With regard to affirma-
tion and negation we must note that both actually affect the
predicate, and by negation the latter is transformed into a
terminum infinitum."24 This equation of negative and infinite
judgments in their logical functions subscribed to by Meier and
Lambert is rejected by Kant, who notes that his division of
judgments "appears to depart from the technical distinctions
ordinarily recognized by logicians" (B96).

21 Cf. Prantl, Logik, pp. 692f; Maier, Qualititskategorie, p. 44.
22 Hegel, Logic 11,324 (pt. 2, sect. 1, chap. 2, A.c.).
23 Cf. Ak 16,636.

24 Lambert, Organon, §144, p. 93. It is interesting to note that Lambert after
equating the two goes on to make a rather elementary logical mistake, in that he
not only says that two contraries "contradict" one another but also that one must be
true and the other false: "Since then consequently B and Not B cannot possibly be
together in one and the same subject, then ... the statements: Every A is B and
Every A is not B contradict one another absolutely, and one of them is necessarily
false and the other is necessarily alone true."
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In contrast to Lambert, Kant does not speak of infinite terms
but rather of negative terms or predicates or simply "negations"
(Verneinungen), which are the opposite of affirmative terms. This
is significant in as much as Kant considers such predicates as
being logically opposed to one another or even "contradictorily
opposed" even when they are not joined together in a judgment.25
According to its logical form, says Kant, an infinite judgment is
affirmative since it uses the simple copula "est"; but in terms of
content the judgment is negative, which affects its role, for instance,
in a syllogism. In a later metaphysics lecture Kant remarks that the
"infinita are affirmative judgments with regard to the copula, or
negative with regard to the predicate. E.g. anima est non-
mortalis."26 In the Critique of Pure Reason Kant justifies the
distinction with a reference to the differing intentions of "general"
and "transcendental" logic.

In like manner infinite judgments must, in transcendental logic, be distin-
guished from those that are affirmative, although in general logic they are
rightly classed with them, and do not constitute a separate member of the
division. General logic abstracts from all content of the predicate (even
though it be negative); it enquires only whether the predicate be ascribed to
the subject or opposed to it. But transcendental logic also considers what
may be the value or content of this logical affirmation made by means of a

merely negative predicate, and what is thereby gained with respect to our
total knowledge. (B*97)

It seems at first glance that Kant admits openly that distinguishing
infinite judgments as a special kind of judgment does not belong to
logic proper and that the distinction is only imported into logic from
transcendental philosophy. Accordingly, many commentators have
interpreted him as not deriving the categories from the logical func-
tions of the understanding but rather as determining the forms of
judgment according to the already invented categories.2?” However,
from later reflections and lecture notes it seems clear that Kant con-
sidered the distinction of infinite judgments from affirmative and
negative to be part of logic. Lorenz Kriiger has made the reasonable
suggestion that we interpret the expression "transcendental logic"

25 On "contradictorily opposed" predicates or determinations, cf. B48, B298, B486,
B599ff. Kant considers two predicates (terms) such as B and non-B to be logically
opposed.

26 Ak 29.1,985; the hyphen in "non-mortalis" was (justifiably) inserted by the
editors of the "Academy" edition.

27 Cf. Kruger, "Wollte Kant...?" for a discussion of various commentators.
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in this context as "transcendental reflection upon traditional logic";
this is an interpretation that can easily be reconciled with the text as
it stands and fits in very well with Kant's later pronouncements.28

From this perspective, we can distinguish two logical levels
besides the transcendental: a logic of judgments and a logic of terms
or predicates. The logical form of the judgment is independent of the
positive or negative form of the predicate; "general" logic — as far
as quality is concerned — asks only whether the copula is "est" or
"non est". But in a transcendental reflection upon logic we consider
the "functions" or actions of the understanding in judging; there it
could make a difference, if we posit a negation instead of removing
an affirmation. The fact that an affirmative (infinite) judgment
such as "anima est non-mortalis" can be logically opposed to
another affirmative judgment such as "anima est mortalis"
depends, according to Kant's analysis, on the content of the two
judgments; but the opposition of the content of the two judgments
itself depends merely on the form of the predicates, i.e. on the fact
that one is the negation of the other. The two judgments differ only
in the logical particle 'non' which in one judgment is attached to the
predicate. Kant believes that the 'non' in "non-mortal" exercises a
formal function and is not just part of the material term. If I say,
"The soul is mortal; the soul is everlasting," the two judgments are
inconsistent due to their content, due to the meanings of the predi-
cates. But since the differences in meaning of the predicates is not
based on a merely formal difference in the predicate terms (such as
mortal/non-mortal), their opposition is not purely formal, i.e.
properly logical.

The passage from the Transcendental Analytic quoted above
thus proves to be somewhat ambiguous. Kant asserts that "general
logic abstracts from all content of the predicate"; he does not claim
that logic abstracts completely from the form of the predicate.
Furthermore, the characterization of the predicate in infinite judge-
ments as "merely negative" can only mean that it is supposed to be
negative in a formal (and thus logical) sense. Kant cannot be inter-
preted as meaning "negative" in some transcendental sense, for in
terms of transcendental content "non-mortal" or "immortal" (the

28 Kriger, "Wollte Kant...?" p. 348. Cf. Refl. 3071 (Ak 16,640) and Kant's
lectures in Ak 24,2,577 and 929.
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predicate under consideration) is a transcendental affirmation or
"reality."29

Summing up, we may characterize the infinite judgment as
follows: A judgment which is affirmative in its logical form is to be
called infinite, if its predicate is negative in form (independently of
its transcendental content).

Although we may perhaps understand Kant's hesitancy sim-
ply to classify such judgments as affirmative, the question still
arises as to why he did not simply treat them as negative judgments
as did Meier and Lambert. In order to see why Kant could believe
that the affirmation of a negative predicate was something else than
the negation of an affirmative predicate, it will perhaps be useful to
examine Lambert's argument for equating both kinds of judgment.
Lambert introduces infinite terms (fermini infiniti) in order to
divide a genus neatly into two species: Genus A can be divided into
an arbitrary species B and its terminus infinitus non-B. Then he
maintains that "A is B" is an affirmative judgment and "A is
non-B" is a negative judgment, and that the two stand in the re-
lation of contradiction to one another. Lambert presupposes that the
genus A belongs to the concept of the subject to which the species are
ascribed as predicates, e.g., animate things (A) are either mortal (B)
or non-mortal (non-B).30 However, if one, instead, adopts Kant's
procedure and begins with the two "contradictory" species B and
non-B, ascribing them in different judgments at the same time to
the same subject C: "C is B and C is non-B," the two judgments
stand in the relation of contradiction to one another only if one can
presuppose that "C is A" is analytically true; otherwise the two

29 Unfortunately, Kant always illustrates the infinite judgment on the example
of the immortality of the soul, and immortality is also an instance of what tradi-
tional philosophy called a "reality" or positive predicate, which can or must be
attributed e.g. to the ens realissimum (God). Immortality, independent of its lin-
guistic form as "non-mortal" or "eternally living," is in Kant's terminology a
transcendental affirmation. The presence of the logical word "non" in the
predicate (making it a "negative predicate") does not make it a transcendental
negation. The (logical) form of the predicate is negative, its (transcendental)
content is positive. Kant uses the same example in different contexts to illustrate
both logical and transcendental negation. Cf. B602.

30 Lambert, Organon, §89, p. 55; cf. Strawson, Introduction to Logical Theory:
"Suppose you draw a closed figure on a piece of paper and then someone indicates
a point on the ceiling and says: 'Does this point lie inside or outside the
boundaries of the figure?'... Things lying in a different plane were not excluded
from it, but neither were they included in it." (p. 6)
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judgments stand merely in the relation of contrariety.3! For
instance, an inanimate stone is neither mortal nor immortal (non-
mortal). On the other hand, the soul (anima) must be either mortal
or immortal, since it is analytically true — at least in our
conceptual system — that the soul is animate.

The main function of infinite or indefinite terms is not in the
logic of inference but in the logic of terms or categories, where it is
used for definitional division. Any genus can be divided neatly into
two species by distinguishing one species and negating it within the
genus; for instance, all mammals are either marsupials or non-
marsupials. In this case of course being a non-marsupial presup-
poses that one is a mammal. A predicate and its "infinite" negation
are two mutually exclusive species which exhaust a genus, or in
Strawson's terminology, they are two predicates which exhaust a
given "range of incompatibility."32 Thus if a subject falls under the
range of incompatibility of being a mammal, it must either be mar-
supial or non-marsupial; if it falls under the genus of colored
things, it must be blue or non-blue. The Law of the Excluded Middle
holds only under such assumptions, when dealing with this kind of
negation. Assuming the soul is animate (which is analytic), then it
is either mortal or immortal; if the soul were the sort of thing that is
not alive, then it would be neither mortal nor immortal just as
stones, prime numbers, and truth tables are neither the one nor the

31 Kant formulates the law of non-contradiction as follows: "No thing may be
ascribed a predicate that contradicts it." (B*190, cf. also Ak 2,294; W 1,765). By
this Kant means that no thing may be ascribed a predicate whose opposite is
contained in the concept of the thing; for instance, "No unlearned person is
learned." In such a formulation the restriction "at the same time" is unneces-
sary. In his discussion of the law of non-contradiction, Kant separates a predicate
from the concept of the subject and then attributes both this predicate and its
opposite to the subject at the same time. In this case the predicate does not contradict
the subject (as the law of non-contradiction is said to demand) but rather only the
other predicate: The person is learned; the person is unlearned. "The misunder-
standing results from our first of all separating a predicate of a thing from the
concept of that thing, and afterwards connecting this predicate with its opposite —
a procedure which never occasions a contradiction with the subject but only with
the predicate which has been synthetically connected with that subject, and even
then only when both predicates are affirmed at one and the same time" (B192).
The formulation presupposes that the person belongs to the genus of things that are
either learned or unlearned. On the idiosyncracies of Kant's version of the law of
non-contradiction in general, cf. Wolff, "Der Begriff des Widerspruchs in der
'Kritik der reinen Vernunft'."

32 Strawson, Introduction to Logical Theory, chap. 1.
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other. We can thus say that while it is true that the soul is not blue,
it is false to say that it is non-blue, just as it is false that it is blue.
However, membership or lack of membership in the appropriate
genus is obviously not always analytic in a given conceptual system.
When membership in the genus is a synthetic predicate or contin-
gent property, then the situation becomes somewhat more compli-
cated: and just such a case occurs in the antinomies.

In various reflections and lectures (at least according to the
notes his students took) Kant provided a number of mutually incom-
patible explanations of the nature of infinite judgments. Thus, it is
probably impossible to give an interpretation that will make all his
recorded remarks on the subject consistent. However, the problem
that Kant is dealing with on all these occasions is the same: the
principium exclusi medii, the Law of the Excluded Middle.33 The
common denominator of all Kant's inconsistent remarks on infinite
judgments is that the Law of the Excluded Middle does not automat-
ically apply to the conjunction of an affirmative and an infinite
judgment as it does to the conjunction of an affirmative and a nega-
tive judgment.

Tertium datur

Nowhere in the Critique of Pure Reason does Kant say that
infinite judgments play a significant role in dialectical illusion.
However, the paradigmatic example used to illustrate the logical
structure of the antinomies does in fact involve just such a

33 Cf. e.g. the following two explanations taken from the lecture notes of Kant's
students (which represent perhaps not so much what Kant said as what the students
understood him to have meant):

"In infinite judgments I imagine that the subject is contained in a different
sphere than that of the predicate. For example, anima est non-mortalis; here, 1
imagine that the soul does not belong to the mortals, but I think still more, namely,
that it belongs to the immortals, I imagine it in a different sphere as contained in
the concept." (Ak 24,578; hyphen added)

"But if I say: anima est non-mortalis: then I say not merely that the soul contains
nothing mortal, but, moreover, that it is also contained in the sphere of everything
that is not mortal ... I do not actually say est immortalis, but rather I say: that
among all concepts in general which might be conceived outside the concept of
mortality the soul can be found. And this actually constitutes the infinite
judgment." (Ak 24,940; hyphen added). Cf. also Ak 16, 635-641.
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judgment. Let us now turn to the question of how such judgments
can lead to particular "dialectical" difficulties.

In a digression on Zeno (B530-35), Kant uses a purportedly
simple example to display the logical relations of the propositions in
an antinomy. He points out (B531) that there is a contradiction
between the affirmative proposition :

5) Every body is good-smelling (every body smells good)
and the negative proposition:

6) Some bodies are not good-smelling (some bodies don't
smell good).

But we could replace (6) with an infinite judgment such as:34

7) Some bodies are non-good-smelling (some bodies smell
non-good)

Propositions (5) and (7) are incompatible, but they are not contradic-
tories in the strict sense. The Law of the Excluded Middle, which
applies to the conjunction of (5) and (6) on the basis of their logical
form, does not apply to the conjunction of (5) and (7). Only on the
presupposition that all bodies have some smell are (5) and (7) con-
tradictories. Without this assumption both could be false, e.g. if all
bodies are odorless or some bodies are odorless but none are bad
smelling (having an odor is obviously a synthetic predicate). The
apparent contradiction between (5) and (7) thus proves to be, in
Kant's sense, a merely contrary opposition. Both propositions could
be false, but both could not be true; the dialectical illusion of a
contradiction disappears as soon as this is recognized. Here we are
dealing only with a logical illusion. As Kant himself says:

If someone were to say, that every body smells either good or it smells not
good, a third case occurs, namely that it does not smell (diffuse) at all, and

34 The reformulation of the opposition as good-smelling/bad-smelling proposed
by Wolff (Der Begriff, pp. 48-56) and occasionally simply carried out in English
and French translations (e.g. Meikeljohn, Barni and Archambault) disposes of
the "logical word non" in the formulation and transforms the infinite judgment
into a straightforward affirmative judgment which is incompatible with another
affirmative judgment for reasons of content. However, Kant's problem is not that
"contrary" predicates such as good-smelling and bad-smelling, or black and
white could be confused with "contradictory" predicates; the problem is rather that
judgments ascribing "contradictory" predicates (good-smelling, not-good-
smelling; mortal, non-mortal) to the same subject at the same time may not them-
selves be contradictories but merely contraries.
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then both conflicting propositions can be false. If I say it [the/every body] is
either good-smelling or it is not good-smelling (vel suaveolens vel non
suaveolens), then both judgments are contradictorily opposed, and only the
first [i.e., "every body is good-smelling"] is false, but its contradictory
opposite, namely, some bodies are not good-smelling, includes also the
bodies which do not smell at all: in the previous opposition (per disparata)
the contingent condition of the concept of the bodies (the smell) remained
with the conflicting judgment and was not cancelled out by it, therefore the
latter was not the contradictory opposite of the former. (B*531)

Kant's presentation here may be somewhat clumsy, but the
problem is relatively straightforward. In constructing this opposi-
tion we have implicitly assumed something about bodies which in
fact must be explicitly legitimated.35 As Kant would put it: the
"logical illusion ... arises entirely from lack of attention to the
logical rule" (B353). This kind of illusion could only lead to an
antinomy if the presupposition is made not simply through lack of
attention, but is in some sense "natural and unavoidable"; in this
case the dialectical (logical) illusion would also be transcendental.
This is supposed to be the case, according to Kant, with certain pro-
positions, for instance, about the world. Kant then extends the same
argument to these propositions about the world. For instance there
is a contradiction between the affirmative and the negative
propositions:

3) The world is finite
4) The world is not finite.

However, if we replace (4) with the infinite judgment:
1) The world is infinite,

we have a contrary opposition in which both propositions could be
false. The same argument can be made for the two contradictories:

1) The world is infinite
and

2) The world is not infinite.

35 Uberweg writes, for instance: "These principles do not apply to those
judgments, whose predicates stand to one another in the relation of contrary or
positive opposition. Rather, in this relation under certain presuppositions ... both
judgments can be false .... Both can be false ... if the subject cannot be ascribed the
concept that is superordinated to the two contrary predicates as the concept of their
common genus (a relation which is called by Kant dialectical opposition)."
(System der Logik, §81, p. 213).
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If , however, we replace (2) with the infinite judgment:
3a) The world is non-infinite (i.e. finite),

we obtain a contrary opposition because (3a) says "more" than is
necessary for contradiction with (1). The Law of the Excluded
Middle applies to the conjunction of (3) and (1) — and (1) and (3a) —
only if the world belongs to the genus of things that have a
determinate size, either finite or infinite. Kant maintains that in
order to have some determinate or definite magnitude, the world as
a whole would have to be able to be given as a totality — which, he
maintains, could occur only if it were a thing in itself. Thus only on
the assumption that the world is a thing in itself does the thesis of
the First Antinomy contradict the antithesis in the strict sense. If I
deny this assumption, then the two propositions turn out to be mere
contraries.36

If, therefore, we say, "the world is either infinite in extension or it is not
infinite (non est infinitus)," and if the former proposition is false, its contra-
dictory opposite, "the world is not infinite," must be true. And I should thus
remove [aufheben] an infinite world, without positing [setzen] another,
namely, a finite world. But if we had said, "the world is either infinite or
finite (non-infinite)," both statements might be false. For in that case we
should be regarding the world in itself as determined in its magnitude, and
in the counterproposition we do not merely remove the infinitude, and with
it perhaps the entire separate existence of the world, but attach a deter-
mination to the world as a thing real in itself. This assertion may, however,
likewise be false, if, namely, the world is not given as a thing in itself at all
and thus not given as either infinite or finite with regard to size. I beg per-
mission to entitle this kind of opposition dialectical opposition, and that of
contradiction analytical opposition. Thus of two dialectically opposed
judgments both may be false due to the fact that the one does not merely

contradict the other, but says something more than is required for contra-
diction. (B*531-2)

36 Wolff interprets this passage as follows. "Kant thus maintains that the rela-
tion of the predicates 'infinite' and 'finite' is always contrary, while the relation
of the predicates 'infinite' and 'not infinite' is always contradictory. Kant seems
once again to attempt to base the contrariety between 'finite' and 'infinite'
independent of context on purely linguistic critieria." (Der Begriff, 54) While it is
true that Kant does indeed try to base the opposition of these predicates on purely
linguistic criteria, 1) both pairs of oppositions are considered to be 'contradictory’;
2) Wolff ignores Kant's explicit distinction between "not infinite [nicht
unendlich] (non est infinitus)" and "non-infinite [nichtunendlich]"; in the first
expression the negation is part of the copula, in the second part of the predicate; 3)
here, Kant is dealing not with problems involving the oppposition of predicates but
of judgments: affirmative and infinites judgments are contraries; affirmative
and negative judgments are contradictories.
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Both conflicting propositions presuppose that the world as a
whole is given and therefore must have a definite magnitude. How-
ever, the world as the totality of objects of a possible experience can
never be given as a whole to any human understanding. The world
could only then be given as a whole (although not to our under-
standing) if it were a thing in itself. Thus, in so far as we debate
whether the world is finite or infinite, we presuppose that it is some-
thing given and thus that it can have a determinate magnitude. If
the world as a whole is not given it need also not have a determinate
magnitude, either finite or infinite. The apparently analytical oppo-
sition proves to be merely dialectical; the contradiction turns out to
be a contrary opposition, as soon as the presupposition that the
world is a thing in itself is dropped — a presupposition that
grounded the tertium non datur in the conjunction of an affirmative
and an infinite judgment.

If, however, I take away this assumption, or this transcendental illusion, and
deny that the world is a thing in itself, the contradictory opposition of the
two assertions is converted into a merely dialectical opposition. Since the
world does not exist in itself (independently of the regressive series of my
representations), it exists neither as an in itself infinite nor as an in itself
finite whole. It is only to be met with in the empirical regress of the series of
appearances, and not as something in itself at all. Hence, if this series is
always conditioned, then it is never completely given, and the world is not an

unconditioned whole, and thus also does not exist as such a whole, either of
infinite or of finite magnitude. (B*532-3)

The solution to this (the first) antinomy shows that it is "merely
dialectical, and that it is a conflict due to an illusion" (B534).

It is here that we can see the true purpose of Kant's system-
atic use of the apagogical form of proof in the antinomies chapter.
The resolution of the antinomy shows that both seemingly contradic-
tory propositions are false, i.e. that the opposition is not contradic-
tory but rather contrary. But both have supposedly been proved to be
true. The solution is to be found in the form of proof: The proofs are
not proofs at all, they are refutations of the respective counterpro-
positions. Only under the assumption, tertium non datur, can one
interpret the refutation of the counterproposition as a proof of the
proposition; and precisely this presupposition is shown by the con-
trariety to be false. With the falsehood of the presupposition all
proofs become invalid while the refutations remain unaffected; and
since the refutations are still valid, all theses and antitheses are
thus false. If the proofs had been direct, they would continue to be
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valid, and the antinomy would be insoluble. Thus, it seems to me,
that any interpretation that attempts to reconstruct the proofs by
making them direct, misses the point from the start.

In the "Doctrine of Method" at the end of the Critique of Pure
Reason Kant draws consequences from the key role played by
indirect proofs in the antinomies chapter: he bans this form of proof
from philosophy. In the section on "The Discipline of Pure Reason
in Regard to its Proofs," he remarks that reason's "proofs must
never be apagogical, but always ostensive" (B817). The reason for
this is that it often happens,

that the two propositions contradict each other only under a subjective con-
dition which is falsely treated as being objective; and since the condition is

false, both can be false, without its being possible to infer from the falsity of
the one to the truth of the other. (B*819)

Let us briefly recapitulate the structure of the antinomy: a
logical illusion can arise when two contrary (or subcontrary)37 pro-
positions appear to stand in contradiction or analytical opposition,
so that it seems that one of the pair of conflicting propositions must
be true and the other false, and that apagogical proof procedures
would be legitimate. The resolution of the antinomy consists in
showing that the opposition is not one of contradiction but rather a
merely dialectical (synthetic, contrary) opposition.

The illusion, insofar as it was ever really unavoidable (this
must be taken up below), will presumably remain unavoidable even
if one acknowledges the solution. At the beginning of the
"Dialectics" Kant asserted

Transcendental illusion, on the other hand, does not cease even after it has
been detected and its invalidity clearly revealed by transcendental criticism
(e.g. the illusion in the proposition: the world must have a beginning in
time). (B353)
Thus the difference between logical dialectic and transcendental
dialectic lies not in the form of the opposition but rather in the
inevitability of the illusion or of the presupposition that causes the
illusion. What is transcendental in the antinomies lies not in the
form of the apparent contradiction but in the presuppositions of the
cosmological ideas.

37 The peculiarities of the "subcontrary" form of resolution will be dealt with in
Section 2.5 below.
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Thus, two aspects of the antinomies should be kept distinct: 1)
the question, whether the semblance is really transcendental, i.e.
whether the dialectics and illusion are really necessary, and 2) the
question, whether the critical technique of presenting basic posi-
tions of metaphysics as contrary (or subcontrary) oppositions, which
appear to be contradictions, and the subsequent resolution of these
pseudo-contradictions is an appropriate instrument for explicating
and solving philosophical problems. For the purposes of this study,
it is the figure of argument used in the antinomies chapter that is of
importance, and not so much the question whether Kant in fact suc-
ceeds in "logically" deriving the positions confronted from "the first
germs and dispositions in the human understanding" (B*91). In the
next section, I shall take up only very briefly Kant's reasons for
asserting the inevitability of the illusion.

2.3 The Unconditioned and the Infinite Series

The Systematic Locus

The questions and answers of rational cosmology are not pre-
sented in the Critique of Pure Reason as contingent and historically
given but rather as systematically necessary. According to Kant
such problems develop inevitably from the germs and dispositions of
the human faculty of knowledge. I shall take this claim of Kant's
into account only insofar as to describe the systematic locus and the
thrust of the argumentation in order to introduce the concepts and
assertions necessary for an analysis of the resolution of the anti-
nomies. In this section I shall merely be describing Kant's itenary
and reporting his views; I shall not make any attempt to defend or
justify them except in terms of logical coherence with his system
and intersubjective intelligibility. For the purposes of this study it is
unimportant whether the illusion is really objective and whether
these particular antinomies are really unavoidable — I shall deal
with this sort of question in the next chapter on the antinomy of
judgment. The point here is merely to make transparent the struc-
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ture and function of this kind of argumentational figure for later
reference. That the positions of the thesis and the antithesis reflect
real foundational problems of modern natural science, has already
been made clear in the discussion of the Leibniz-Clarke debate. I
shall here simply assume for better or worse that they can also be
'derived' in some manner from Kantian systematics.

The three major areas of interest of the Dialectic are traced
back to the three different forms of logical inference: categorical,
hypothetical, and disjunctive (B360-1 and B379-80). From these three
forms of inference Kant derives three "ideas of reason" (analogous
to the forms of judgment and concepts of the understanding) and
reasons from the logical to the transcendental (in analogy to the
analysis of the understanding). The transcendental concepts of
reason (ideas) can also be used transcendently, i.e. illegitimately, if
the understanding attempts to follow them beyond the bounds of
possible experience. The Dialectic or the critique of the illusions
which occur thereupon is divided into two books, "the first on the
transcendent concepts of pure reason, the second on its transcen-
dent and dialectical inferences" (B366).

In accordance with the three relations of inferences to their
conditions, there are three transcendental ideas which denote the
subject matter of three areas of metaphysics: the subject matter of
psychology (the ego as a simple substance, the soul, immortality);
the subject matter of cosmology (the world, freedom); and the subject
of theology (God). The ascription of objective reality to these ideas is a
"dialectical inference" (B397-8). The antinomies chapter deals with
the second area, the world (and freedom). "The second kind of
pseudo-rational inference is directed to the transcendental concept
of absolute totality of the series of conditions for any given appear-
ance ... The position of reason in these dialectical inferences I shall
entitle the antinomy of pure reason." (B398)

Like the other inferences of reason the antinomies are due to
reason's demand for the unconditioned, for absolute totality of the
conditions. In the antinomies in particular the problem is the abso-
lute completion of the series of conditions belonging to a given condi-
tioned phenomenon.

Reason makes this demand in accordance with the principle that if the
conditioned is given, the entire sum of conditions, and consequently the

absolutely unconditioned (through which alone the conditioned has been
possible) is also given. (B436 emphasis, Kant)
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The understanding is essentially a capacity to make connec-
tions; it advances one step after the next connecting them up in a
series. It is only through the understanding that empirical knowl-
edge is possible. Reason on the other hand strives for the whole.
Whereas the understanding seeks the condition for every condi-
tioned in order to connect the one with the other, reason views the
condition as being already given with the conditioned — just as the
validity of an inference pre